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001. Barry Firkin Oration: Fibrinolysis without fibrin 

Medcalf R 

Australian Centre for Blood Diseases, Monash University, Bendigo, Australia 

The fibrinolytic system is classically associated with the removal of fibrin and was harnessed 
therapeutically to remove blood clots over 30 years ago. The most renowned fibrinolytic 
protease, tissue-type plasminogen activator (t-PA) that activates plasminogen into its active 
form, plasmin, is still the only approved thrombolytic agent for patients with ischaemic stroke. 
While fibrin was widely considered to be the major target for plasmin, t-PA can mediate the 
cleavage of many denatured proteins, including those formed subsequent to cell death. 
Hence the fibrinolytic system is better viewed as a means to remove unwanted proteins in 
general, of which fibrin is but one example. The fibrinolytic system also plays a major role in 
the brain that seemingly has nothing to do with protein turnover. t-PA was first shown to be 
expressed in neurons in vivo in the 1980’s but its role was unknown. Research undertaken 
with t-PA-/- and plasminogen-/- mice has since provided an array of unexpected findings that 
initially left the field somewhat bewildered. The most striking initial observation was that t-PA 
could promote neurotoxicity in vivo and this was published in the same year that t-PA was 
approved for use in patients with ischaemic stroke. More recent findings have indicated a 
role for endogenous t-PA at modulating permeability of the blood brain barrier (BBB). As the 
most feared side effect of thrombolysis with t-PA in the setting of ischaemic stroke is 
intracerebral haemorrhage, the capacity of t-PA to increase BBB permeability raised further 
safety concerns. Other studies have reported that the capacity of t-PA to open the BBB could 
be an adaptive response for energy as brain-derived t-PA has been shown to promote 
neuronal glucose uptake. Nonetheless, many laboratories are now directing their efforts to 
attenuate the effect of t-PA on the BBB without compromising its classical thrombolytic 
action. These studies are also likely to be of benefit in traumatic brain injury (TBI) as 
endogenous t-PA has also been linked with BBB opening and the increase in cerebral 
oedema in mouse models of TBI. The non-fibrinolytic actions of t-PA/plasmin particularly in 
the brain have been quite revealing and there is much to expect in the next 5 years with 
current interest now looking into the effects of anti-fibrinolytic drugs on brain function, an 
area that is yet to be explored. 
 

 

  



002. Ruth Sanger Oration: Crossing the quality chasm in clinical transfusion 

practice and patient blood management 

 

Robinson K 

 Australian Red Cross Blood Service 

 

Significant improvements to the safety and appropriateness of clinical transfusion practice 

have occurred in recent decades with a ‘toolbox’ of resources developed collaboratively 

across Australia and New Zealand. The management of iron deficiency anaemia has gained 

a higher profile and is less often managed with a ‘Band-Aid’ top up transfusion with iron 

therapy not even an afterthought.  

The release of National Patient Blood Management (PBM) Guidelines in Australia over the 

last few years has been central to shifting from a ‘product’ focus to a ‘patient’ focus. 

Optimizing and conserving a patient’s own blood is central to PBM and requires careful 

timing, coordination and multi-disciplinary collaboration, a challenge for implementation. It is 

not the ‘art’ of medicine that is required for this but the science of health care delivery. 

However the study of how best to incorporate research and guidelines into daily practice is 

lagging behind our understanding of disease and finding effective therapies.  

In the late 20th century the popular organizational safety image was the ‘Swiss Cheese 

Model’. The human was at the ‘sharp end’ in the context of the surrounding system; the 

outcome a series of many smaller upstream failures - finding and fixing the ‘holes’ to prevent 

failures. This model has helped to improve safety and inform improvement strategies. There 

is now a greater understanding of the limitations of this model in the complex systems in 

which healthcare is delivered, systems that are never fully knowable, open and ever 

changing. Developing and harnessing people’s competencies and capabilities are essential 

to building resilience. 

Providing care that is respectful of and responsive to individual patient preferences, needs, 

and values, and ensuring that patient values guide all clinical decisions is an essential 

dimension of high quality care, that should not be lost sight of in the implementation of PBM.  

 

 

 

 

 

 

 

 



 

003. Carl de Gruchy Oration: Chronic myeloid leukaemia - closing in on the 

target 

 

Hughes T 

 Royal Adelaide Hospital 

 

Since starting my journey as a clinician investigator over 20 years ago I have remained 

steadfast in my focus on chronic myeloid leukaemia. While in the 1990s, this was 

frustratingly unproductive, everything changed in 1999 when Brian Druker presented the 

early findings of the Phase I trial of imatinib, the first tyrosine kinase inhibitor (TKI), in 

patients with advanced phase CML. Through a fortunate combination of a motivated group 

of collaborators in Australia and New Zealand, strong links with key decision makers in 

Novartis, and the availability of an excellent assay developed by Sue Branford to measure 

response to therapy, Adelaide found itself front and centre in the early trials of imatinib and 

other TKIs. Our contributions have been centred around using these new agents in the most 

effective manner with a focus on rational and customised approach to drug selection as well 

as basing management decisions on the best quality assays to determine drug sensitivity 

and emerging resistance. While the outcomes for chronic phase CML patients treated with 

one of the three clinically available tyrosine kinase inhibitors (TKIs) in 2015 are now 

excellent there are several groups of patients who still do poorly. This includes those 

patients who develop blast crisis despite receiving TKI therapy, many of these patients will 

succumb to the disease. It also includes the patients who suffer significant organ damage or 

the rare patient who dies as a result of toxicity related to their TKI therapy. When reviewing 

these patients with adverse outcomes, comprising 20-30% of CML patients, it is often 

evident that the selection of a different TKI would likely have led to a more favourable 

outcome. More information about the risk profile of the leukaemia as well as the risk profile 

of the patient in terms of drug-related toxicity would make it more likely that a TKI will be 

selected that offers the highest probability of a favourable outcome for that patient. A 

precision medicine approach to therapy is the pathway we will need to take to make further 

improvements in outcomes for CML patients. More recently our more important contribution 

has been the emerging understanding that for some patients TKI therapy eventually 

becomes redundant. This has led to a paradigm shift in CML management where treatment 

free remission (TFR) is the new key objective. Our challenge in the future is to make TFR 

achievable for most of our long-term survivors.      

 

 

 

 

  



004. Fibrinogen level is an independent predictor of mortality in patients with 

critical bleeding requiring massive transfusion: results from the Australian and 

New Zealand Massive Transfusion Registry 

 

McQuilten Z 1,2, Venardos K 2, Andrianopoulos N 2, Roxby D 3, Cameron P 2, Badami K 4, 

Hurn C 5, Isbister J 6, Wood E 2, Cooper J 1 

 

1 ANZIC-RC, Monash University, Melbourne, Victoria, Australia, 2 Department of 

Epidemiology and Preventive Medicine, Monash University, Melbourne, Victoria, Australia, 3 

SA Pathology, Flinders Medical Centre, Adelaide, South Australia, Australia, 4 New Zealand 

Blood Service, Christchurch, New Zealand, 5 Royal Brisbane & Women's Hospital, Brisbane, 

Queensland, Australia, 6 University of Sydney, Sydney, New South Wales, Australia 

 

Aim 

To describe fibrinogen (Fg) levels and replacement in patients receiving massive transfusion 

(MT) for critical bleeding and to investigate whether lower Fg is associated with mortality. 

 

Methods 

All adults who received > five red blood cells (RBC) within four hours at seventeen hospitals 

were identified. Fg dose administered was estimated based on published blood product 

specifications. Association between Fg level and mortality was modelled using multiple 

logistic regression. 

 

Results 

3149 patients were identified between December 2011 and September 2014. Fg values 

were measured in 2,487 (79%): 628 (25%) had initial Fg <1.5g/L and 249 (10%) <1g/L. 

Patients with Fg <1.5g/L were transfused more RBC, platelets and fresh frozen plasma (p 

<0.001), and had higher 24-hour (13% vs. 4.6%, p<0.001) and in-hospital (30% vs 18%, 

p<0.001) mortality. After adjusting for age, gender, co-morbidities, clinical context, initial 

haemoglobin, activated partial thromboplastin time, platelet count and base deficit, Fg 

<1.5g/L was associated with increased 24-hour (adjusted odds ratio [OR] 1.92, 95% 

confidence interval [CI] 1.26-2.93, p=0.002) and in-hospital (OR 1.35, 95% CI 1.02-1.78, 

p=0.036) mortality. 54% overall, and 81% of those with Fg <1.5g/L, received cryoprecipitate 

(Cryo) and <1% received fibrinogen concentrate (FgC). Estimated median dose of Fg from 

all products (whole blood and/or apheresis Cryo and FgC) was 6.2g (IQR 2.8-12.1g), and 

11.4g (IQR 7.7-17.4g) in those who received Cryo/ FgC. Median time to issue Cryo in those 

with Fg <1.5g/L was 2.8hr (IQR 1.3-4.8), with shorter delay in obstetric (1.8hr, IQR 1-2.7) 

and trauma (1.6hr, IQR 0.7-3.5) patients.  

 

Conclusion 

Lower Fg was independently associated with mortality. Although the majority of patients with 

Fg <1.5g/L received Fg replacement, the dose given was variable and with considerable 

delay, even in those with low Fg at MT onset. Further studies into whether earlier 

replacement of fibrinogen improves outcomes in critical bleeding are warranted. 

 



 

005. Does Leucocyte filtration really remove long-term transfusion related 

outcomes in recipients? 

 

Hirani R 1, Balogh Z 2, Lott N 2, Hsu J 3, Irving D 1 

1 Australian Red Cross Blood Service, 2 John Hunter Hospital, 3 Westmead Hospital 

 

Aim: Despite the introduction of leucodepleted blood components, it has been shown that 

donor leucocyte engraftment (microchimerism) may occur as a long-term transfusion related 

consequence in some individuals.  Differences in the incidence of leucocyte survival may be 

due to international disparities in blood processing methods or transfusion practices.  This 

study was conducted to determine the prevalence of microchimerism in Australian major 

trauma patients. 

Method: Major trauma patients (n = 86) who had been transfused with red blood cell (RBC) 

units between 1st of January 2000 and 31st December 2012 were recruited.  Blood samples 

obtained from these patients were analysed for an incidence of microchimerism.  The 

prevalence of microchimerism in this study sample was determined using a sensitive 

quantitative polymerase chain reaction assay across a panel of twelve insertion/deletion 

biallelic polymorphisms. 

Result: The mean storage age of RBC units transfused was 20.3 ± 8.5 days and there were 

no significant associations found in this study sample attributable to bias for demographics, 

injury severity, type of trauma or the number and type of blood component transfused.  Of 

the trauma patients who had been transfused with non-leucodepleted blood components (n 

= 55), nine displayed microchimerism.  Following the national implementation of 

leucodepleted red blood cell components in 2008, microchimerism remained detectable with 

a continued prevalence of approximately 10%.  The prevalence of microchimerism in 

patients recorded to have had spleen tears, lacerations or splenectomy at the time of 

transfusion was 50% (n = 6). 

Conclusion: Despite the use of leucodepleted blood components, a continued prevalence of 

transfusion-associated microchimerism was found in Australian major trauma patients.  

Furthermore a potential association between spleen injury and the prevalence of transfusion-

associated microchimerism was identified.  A prospective study is currently underway to 

further investigate the incidence and underlying mechanisms that may contribute to the 

development of microchimerism. 



Australian governments fund the Australian Red Cross Blood Service to provide blood, blood 

products and services to the Australian community. 



006. The benefit of deferring donations from Australian blood donors 

travelling abroad 

 

Coghlan A 1,2, Flower R 1, Seed C 3, Herbert D 4, Hoad V 3, Harley R 5, Yang H 6, Faddy H 1,2 

1 Australian Red Cross Blood Service, 2 School of Medicine, The University of Queensland, 

Brisbane, QLD, 3 Medical Services, Australian Red Cross Blood Service, Perth, WA, 4 

Medical Services, Australian Red Cross Blood Service, Melbourne, VIC, 5 Medical Services, 

Australian Red Cross Blood Service, Brisbane, QLD, 6 Medical Services, Australian Red 

Cross Blood Service, Sydney, NSW 

 

Background 

The popularity of international travel has resulted in the increased spread of pathogens. 

Indeed, Australians regularly travel to South-eastern Asia and the isles of the South Pacific, 

resulting in the importation of a number of infections, including dengue, chikungunya and 

Zika viruses, all which pose a potential risk to blood transfusion safety. To maintain 

transfusion safety in Australia, temporary fresh component restrictions or donor exclusions 

are applied following travel to many countries, including those studied here.  

Aim 

This study aimed to estimate the risk to the Australian blood supply from donors acquiring 

potentially transfusion-transmissible infections through international travel to areas affected 

by disease outbreaks.  

Methods 

A published deterministic model was used to estimate the number of infected donors 

returning from travel to four areas of relevance to Australia affected by disease outbreaks: 

Fiji (dengue virus), Bali (dengue and chikungunya viruses), French Polynesia (Zika virus) 

and the Bueng Kan province of Thailand (chikungunya virus).  

Results 

Travel to Fiji during a dengue outbreak resulted in the highest risk, with up to 45 donors 

potentially infected per year. Travel to Bali during a peak period of dengue virus 

transmission, resulted in up to 37 potentially infected donors per year. A much lower risk, 

with less than 1 potentially infected donor per year, was estimated for the other areas 

studied.  

Conclusion 

The risk of infection in blood donors travelling abroad to the above mentioned areas was 

relatively low. However, given the importance of maintaining a very low-risk blood supply, 

this study demonstrates that current donation restrictions applied to these areas are justified. 

To ensure the lowest possible risk, while maximizing simplicity at the donor center, we are in 

the process of assessing the feasibility of a mandatory (e.g. 1 month after return from 

overseas) travel deferral policy as an alternative to country specific restrictions.  



007. What factors influence blood transfusion practice in obstetrics? 

 

Mayson E, Ford J 

 Clinical and Population Perinatal Health Research Unit, Kolling Institute of Medical 

Research, University of Sydney 

 

Background 

Most obstetric blood transfusions are due to obstetric haemorrhage, a significant cause of 

maternal mortality world-wide. Obstetric transfusion rates are increasing in Australia and 

world-wide, and variation in transfusion practice exists. In an era of patient blood 

management where it is recognised that blood is a precious resource that carries risks, and 

that liberal transfusion is associated with adverse patient outcomes, we undertook a 

qualitative study to identifying the factors influencing obstetric transfusion practice. 

 

Aim 

To identify the factors influencing obstetric blood transfusion practice at maternity hospitals 

in NSW with a range of geographical locations, clinical settings and obstetric transfusion 

rates.  

 

Method 

A qualitative research study using semi-structured interviews was conducted. Nine maternity 

units were chosen to cover a range of clinical settings (rural/ metropolitan) and obstetric 

transfusion rates. Interviews were conducted in person with the key decision-makers in the 

maternity blood transfusion process: haematologists, obstetricians and midwives. Interviews 

were transcribed, coded, and together with field notes were used to summarise the features 

of high and low transfusing hospitals. 

 

Results 

125 interviews were conducted: 61 with doctors who had obstetric (n=42) or haematology 

(n=19) training, and 64 with midwives. Obstetricians were the main transfusion decision-

makers. High transfusing hospitals were more likely to be rural or geographically isolated, to 

treat lower obstetric risk women, have smaller staff numbers with less varied skill-mix and 

less access to specialist services, have smaller blood inventories with delays in accessing 

blood outside that available inventory, and have less stringent blood product regulation 

mechanisms.  

 

Conclusion 

Overall, doctors at high transfusing hospitals were perceived to have a lower tolerance for 

maternal anaemia. Hospital, clinician and patient-level factors were important. Clinical 

context, resource availability, clinician knowledge/experience and the perceived utility of 

specific interventions influenced transfusion practice. These findings have implications for 

clinician education, blood product provision and inventory management.  

 



008. Transfusion practice and outcomes in patients receiving super- and 

ultra-massive transfusions from the Australian and New Zealand Massive 

Transfusion Registry 

 

Venardos K, McQuilten Z, Aoki N, Andrianopoulos N, Wood E 

Transfusion Outcome Research Collaborative, Monash University 

 

Aim: Evidence guiding massive transfusion (MT) is lacking, particularly in patients receiving 

larger volume transfusion. We examined the incidence of, transfusion practices and long 

term outcomes in patients receiving super-massive (Super-MT) and ultra-massive (Ultra-MT) 

transfusions in the Australian and NZ Massive Transfusion Registry (ANZ-MTR). 

Methods: Adult patients receiving a MT (≥5 units RBC in 4h) were identified at 17 Australian 

and NZ hospitals. MT cases were categorised into Super-MT (≥20 units RBC in 48h) and 

Ultra-MT (≥40 units RBC in 48h). Associations between Super-MT with patient 

characteristics and initial therapy were modelled using multiple logistic regression. Predictors 

for survival were assessed using Cox proportional hazards regression. 

Results: Of 2659 MT patients identified between April 2011-Mar 2014,221 received Super-

MT and 19 Ultra-MT. Differences in patient profiles, management and outcomes were 

observed across MT groups (Table 1). Super-MT occurred within all clinical contexts with 

majority being trauma (21.7%) or cardiothoracic and vascular surgery (33.5%) whereas 

Ultra-MT consisted of trauma (42.1%) and surgical cases (57.9%) only. Factors 

independently associated with Super-MT (Odds Ratio;95%CI) were age (0.99; 0.97-0.99); 

Charlson Score (1.17; 1.06-1.27); 4h post-MT RBC usage and FFP:RBC ratios (1.41; 1.35-

1.48; and 0.38; 0.21-0.68 respectively); and post-MT onset platelet count (0.98;0.98-0.99), 

Hb (0.98; 0.97-0.99) and aPTT (1.01; 1.01-1.01). Independent predictors of mortality 

(Hazard Ratio;95%CI) in Super-MTs were 24h RBC usage (1.03; 1.01-1.04) and post-MT 

aPTT (1.01; 1.0-1.02). 

Conclusion: Patients receiving Super and Ultra-MTs have significantly higher mortality rates 

but were generally younger with less comorbidities. Of those deceased 90-days post-MT, the 

majority died in hospital.  Greater comorbidities, RBC and lower FFP:RBC ratio at 4h post-

MT, and longer aPTT, lower platelet count and lower Hb post MT onset were all independent 

predictors of Super-MT. The ANZ-MTR provides a novel platform to explore differences in 

management and both short and long-term outcomes of MT patients.  



 

 

 

  



009. Molecular genotyping and a potential 36th Blood Group System:  the 

rs45458701 variant in the ENT1 transporter in a patient typing as At(a) negative 

 

Flower R 1, McBean R 1, Wilson B 2, Hyland C 1, Kupatawintu P 3, Emthip M 3, Powelly T 2, 

Liew Y 2 

1 R&D, Australian Red Cross Blood Service, 2 Red Cell Reference Laboratory, Australian 

Red Cross Blood Service, Qld, 3 Red Cell Reference Laboratory, National Blood Centre, 

Thai Red Cross Society, 

 

Background 

Ata (initially August/Augustine) is a high-frequency red blood cell (RBC) antigen found on the 

RBCs of over 99% of individuals. The At(a–) phenotype is extremely rare worldwide, only 

having been identified in individuals of African ancestry. 

Aim 

As the genetic basis for this antigen remained undefined, a genetic investigation was carried 

out with a family in which HDFN was observed.  

Methods 

Massive parallel (next gen) sequencing was used to generate a dataset for the mother, 

father and the twin neonates in a family in which the mother was At(a–) and, during her 5th 

pregnancy (with twins), had developed an anti-Ata antibody.  

Results 

Analysis of this dataset, on the basis of allele count and the proteome of red blood cells, 

revealed that a single nucleotide polymorphism, rs45458701, within the SLC29A1 gene 

encoding the ENT1 transporter was associated with this example of the At(a–) phenotype. 

Conclusion 

This case highlights the utility of genetic methods in solving complex transfusion related 

investigations. Other genetic variants, which result in loss of the ENT1 protein and a null 

phenotype, have recently been reported. As transfusion-related incompatibility associated 

with mutations in this protein is the basis of production of antibodies significant in 

transfusion, recognition of At (August/Augustine) as the 36th blood group system is under 

consideration by the ISBT. In difficult investigations, genotyping of variants such as these 

(associated with blood types present in specific ethnic groups), may be faster than extensive 

typing with rare antibodies. In addition, genetic tests are more widely available and meet the 

requirements for registration as an in vitro diagnostic medical device. 

 

 

 

http://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fec.europa.eu%2Fgrowth%2Fsingle-market%2Feuropean-standards%2Fharmonised-standards%2Fiv-diagnostic-medical-devices%2Findex_en.htm&ei=l6GDVc-CCMPc8AWs4IL4Dg&usg=AFQjCNFCkM4DBD4I8msgvYS7w6o8iQWE4Q


010. Thalidomide analogues induce cereblon-dependent degradation of 

bromodomain and extraterminal domain (BET) proteins to downregulate MYC 

and IRF4 

 

Shortt J 1, Martin B 1, Hogg S 1, House C 1, Joeckel T 1, Fong C 1, Cluse L 1, Ott C 2, Bradner 

J 2, French C 3, Khong T 4, Spencer A 4, Dawson M 1, Johnstone R 1 

1 Peter MacCallum Cancer Centre, 2 Dana-Farber Cancer Institute, 3 Brigham and Women's 

Hospital, 4 Australian Centre for Blood Diseases 

 

Aims and Background 

IMiDs engage neosubstrates to the CRL (cullin ring ligase)-4CRBN ubiquitin ligase complex, 

inducing proteasome-mediated degradation of target proteins. Ikaros (IKZF)-1 and -3 have 

been identified as key CRL4CBRN targets, but represent only a proportion of the 

neosubstrates potentially regulated by IMiDs. Having previously demonstrated significant 

transcriptional overlap between BET-bromodomain (BRD) inhibitors and IMiDs, we 

investigated the effects of IMiDs on BET proteins. 

Methods 

We utilized genetically modified human myeloma lines in combination with qPCR, Western 

blot and proteomic analysis to characterize the effects of IMiDs on BET proteins in the 

context of lenalidomide (LEN) sensitivity and resistance, in vitro and in vivo. 

Results 

LEN and pomalidomide, but not thalidomide, induced cereblon (CRBN)-dependent 

ubiquitination and degradation of BRD2 and BRD4 that was rescued by bortezomib or the 

CRL-inhibitor, MLN4924. BRD4 depletion correlated more closely with the cytostatic effects 

of IMiDs (including transcriptional downregulation of cMYC and IRF4) than IKZF loss, and 

was not observed in myeloma cells exhibiting primary or secondary LEN resistance. Wild-

type BRD4 degradation was also observed in NUT-midline carcinoma cells, but these were 

IMiD resistant due to maintained expression of BRD4-NUT fusion protein. shRNA-mediated 

BRD4 knockdown induced cytostatic effects in myeloma cells, mimicking the effects of 

IMiDs. Moreover, functional rescue of BRD4 depletion by expressing cMYC from a BRD4-

independent retroviral promoter rendered myeloma cells IMiD-resistant. Finally dual BRD4 

targeting with LEN in combination with small molecule BET-inhibitors (JQ1 and NMP) 

resulted in synergistic MYC and IRF4 downregulation with additive anti-myeloma activity in 

vivo. 

Conclusions 

We provide the first evidence that BET proteins are targeted for degradation by IMiDs, This 

pathway, acting independent from and in parallel with IKZF degradation, directly 

downregulates critical oncogenes (MYC and IRF4) in myeloma cells.  Our data informs on 

mechanisms of IMiD resistance and provides compelling rationale for dual BRD4 targeting 

by IMiDs and BET-inhibitor combinations in the clinic. 



011. BCR-ABL1 levels at landmark time-points during imatinib therapy are 

predictive of time to a deep molecular response and can guide therapy switch 

decisions where treatment discontinuation is the goal for patients with CML 

 

Branford S 1, Yeung D 1, 3, Ross D 1, 3, Braley J 1, Seymour J 2, 3, Hughes T 3, 4 

1 Centre for Cancer Biology, SA Pathology, 2 Peter MacCallum Cancer Centre, 3 

Australasian Leukaemia and Lymphoma Group, 4 South Australian Health & Medical 

Research Institute (SAHMRI) 

 

Aim: Deep molecular response (MR4 ≤0.01% or MR4.5 ≤0.0032%) is necessary to minimise 

relapse risk at treatment discontinuation, which is desirable for long-term side effect 

management, pregnancy and economic reasons. Attaining a deep molecular response with 

imatinib requires many years. More potent inhibitors after switch from imatinib yield higher 

rates of MR4.5. However, treatment switch decisions warrant careful consideration for 

responding patients tolerating imatinib, who risk toxicity of second-line therapy. We 

assessed BCR-ABL1 levels during imatinib to determine the timing of deep molecular 

response to aid decisions on treatment switch. 

Method: 528 first-line imatinib-treated patients were grouped by BCR-ABL1 levels at 

landmark time-points of 12, 18, 24 and 36 months. Cumulative incidence of MR4 and MR4.5 

were calculated. BCR-ABL1 groups were >0.01-0.1%, >0.1-1% for achievement of MR4 and 

>0.0032-0.01%, >0.01-0.1%, >0.1-1% for MR4.5. 

Results: Eight-year cumulative incidence of MR4 and MR4.5 were 66% and 53%. At 

landmark time-points, subsequent MR4 and MR4.5 were significantly associated with the 

BCR-ABL1 group and ranged from 91% MR4.5 for >0.0032-0.01% at the 36 month landmark 

to 15% MR4.5 for >0.1-1%, P<.0001. Most patients with MR4 at any landmark achieved 

MR4.5 with 2 additional years of imatinib (Figure). Median time to MR4.5 for patients with 

>0.1% BCR-ABL1 at 12-36 months was not reached with up to 7 additional years of imatinib. 

A substantial temporal lag in attaining a deep molecular response was evident between the 

BCR-ABL1 groups for each landmark analysis.  

Conclusion: BCR-ABL1 >0.1% at 18-36 months was associated with a low chance of 

attaining MR4.5, whereas most patients with MR4 at any landmark achieved MR4.5 with 2 

additional years of imatinib. These data provide timelines for the achievement of molecular 

responses and will guide decisions for potential therapy switch to optimise treatment 

discontinuation opportunities in patients where this is the goal of long-term management. 



 

 

 

  



012. Whole exome sequencing of acute myeloid leukaemia patients identifies 

mutations in homologous recombination repair genes that confer increased 

genomic instability in acute myeloid leukemia. 

 

Maung K 1, Gray J 1, Leo P 2, Bassal M 3, Glazov E 2, Deans A 4, Bray S 3, Casolar D 3, Tiong I 

1, Samaraweera S 3, Marlton P 2, Lewis I 5, Gill D 2, Brown A 3, D’Andrea R 3, Gonda T 2 

1 The Queen Elizabeth Hospital, 2 University of Queensland, Princess Alexandra Hospital, 3 

University of South Australia School of Pharmacy and Medical Sciences, 4 St Vincent's 

Institute Genome Stability Laboratory, 5 Royal Adelaide Hospital, University of Adelaide 

 

Introduction  

AML is complex, displaying heterogeneity in morphology, cytogenetics, molecular 

characteristics, response to treatment and survival outcomes. Next Generation Sequencing 

approaches identified recurrent somatic mutations in AML (NEJM 368(22):2059-2074).  In 

addition bi-allelic mutations in FANC genes are associated with high risk of progression to 

AML and other cancers (Kutler et al. Blood, 101:1249-1256), suggesting a potential 

involvement of FANC gene mutations in AML pathogenesis.   

Methods 

Unbiased whole genome and whole exome sequence (WES) analysis of a cytogenetically 

normal AML case at diagnosis, relapse and of corresponding germ-line DNA (prepared from 

mesenchymal stromal cells); followed by WES of a further 96 diagnostic AML samples 

provided a means to further define recurrent mutations.  Genes were grouped into functional 

networks using STRINGdb (Franceschini et al. NAR, 2013(41), including the FANC genes, 

involved in homologous DNA repair. 

Results 

Sanger sequencing confirmed somatic mutation (FANCD2-p.S1412N) in the index patient. 

WES (n=96) identified 75 rare/novel, potentially damaging variants across the FA-BRCA 

homologous recombination repair network of 58 genes (FA/BRCA-HRR network).  Somatic 

mutation FANCM-p.Q1333fs and NBN-p.R43X were identified. Variants are predominantly 

germline and include known pathogenic variants in FANCM, FANCD2 and ATM. 

Comparative analysis of AML and healthy cohorts revealed that rare variants affecting 

specific network subgroups are enriched in the AML cohort, and associated with increased 

risk of AML. Meta-analysis combining our WES data with those from the published TCGA 

AML cohort showed enrichment in AML of rare variants affecting the FA/BRCA-HRR network 

when compared to healthy controls. 

Conclusion 

This analysis demonstrates increased risk of AML with variants affecting checkpoint function 

and modulation of FANCD2 activity. Both the Australian and TCGA AML cohorts show over-

representation of rare variants in AML with abnormal karyotype (P= 0.026). We conclude 

that rare variants affecting this network are likely contributors to AML predisposition and 

genomic instability. 



 013. Autologous stem cell transplantation followed by an outpatient-based 

non-myeloblative allogeneic (NMA) stem cell transplant (auto-allo) for 

biologically adverse multiple myeloma (MM) 

 

Spencer A 1,2, Muirhead J 1, Paul E 3, Kalff A 1,2, Avery S 1,2, Patil S 1,2, Curtis D 1,2, Campbell 
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Aim 

Prospectively evaluate auto-allo for A. Newly diagnosed MM, exhibiting 2 of: ISS 3, 

elevated LDH, PCL, complex karyotype, FISH [17P- and/or t(4;14)] or induction failure 

(<PR), or B. Relapsed MM, in patients <70 years with available PBSC and a suitable HLA 

matched donor. 

Method 

NMA were planned for within 3 months of a MEL200 ASCT and conditioned with oral 

fludarabine 48mg/m2 on days -4 to -2 and 2Gy TBI on day 0. All patients received CsA and 

MMF for GvHD prophylaxis. 

Results 

55 patients (27 upfront, 28 deferred) have undergone auto-allo; median age 51 years (22-62) 

and 57 years (47-67), respectively. 47 NMA were as outpatients. Median follow up was 862 

days (115-2659 days). Median duration ASCT to NMA 98 days (50 – 336 days). Donors 

were comparable - 59% URD versus 57% URD for upfront and deferred, respectively. 

Incidence of Grade II-IV AGVHD was 29% and CGVHD occurred in 67% of evaluable 

patients. TRM was 12.7% (5 GVHD; 2 infection). 22 patients (40%) progressed post allograft 

- 30% upfront and 50% deferred (p=0.12). 12 have died from MM (11% upfront, 32% 

deferred). PFS was 56% vs 40% at 3 years, p=0.28, and 47% vs 27% at 5 years, p=0.23, for 

upfront and deferred, respectively. OS was 75% vs 52% at 3 years, p=0.13, and 63% vs 

42% at 5 years, p=0.22, for upfront and deferred, respectively. Compared with 

contemporaneous front-line single ASCT patients, OS was similar but with a clear emergent 

PFS advantage for the upfront auto-allo patients first evident at 3 years - PFS at 3 years 

56% vs 50% (p=0.61) and 5 years 47% vs 24% (p=0.10). 

Conclusions 

Auto-allo in appropriately selected high-risk and relapsed MM patients is feasible and 

demonstrates an improvement in long-term disease control when compared with 

conventional treatment approaches. 



 

 

 

 

  



014. Interim analysis of a multicentre, single arm, open label study evaluating 

the efficacy and safety of eltrombopag in patients with severe persistent 

Immune Thrombocytopenic Purpura (ITP) within six months of diagnosis (The 
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Aim 

To evaluate the efficacy and safety of eltrombopag in patients with severe “acute” and 

persistent ITP.  

Method 

A multicentre, single arm open label study involving 39 patients with severe ITP with either 

(a) platelet count of <30x109/L despite a daily dose of prednisolone of 1mg/kg for at least 2 

weeks from diagnosis OR (b) require prednisolone ≥10mg daily and/or recurrent doses of 

intravenous immunoglobulins to maintain a platelet of ≥30x109/L within 6 months of 

diagnosis. Prior splenectomy is not a requisite. The primary endpoint is overall response rate 

(ORR) at week 12, defined as the proportion of patients achieving complete response (CR; 

platelet >100x109/L), partial response (PR; platelet >50 x109/L) or minor response (MR; 

platelet ≥30x109/L with ≥50% reduction in the dose intensity of concomitant ITP therapy 

compared with screening). Simon’s 2-stage design was used to test for early futility after 19 

patients completed week 12 of follow up.  

Result 

The median platelet count at study initiation was 21x109/L (range, 2-75 x109/L). At week 12, 

the ORR was 94.6% (18/19 patients; CR, PR, MR was 68.4%, 15.7% and 10.5% 

respectively) when the median platelet count was 158x109/L (range: 49-498x109/L) and 

eltrombopag dose 50mg (range: 0-150mg). Eltrombopag was well tolerated apart from two 

episodes of venous thromboembolism (one deep vein thrombosis at platelet 97x109/L; one 

pulmonary embolism at platelet 240x109/L). Only one patient remained on prednisolone at 

week 12.  

Conclusion 

Eltrombopag appears highly efficacious and generally safe in the treatment of severe 

persistent ITP.  

 

 

 

 

  



015. Combined deficiency of PI3KC2a and PI3KC2b reveals a non-redundant 

role for PI3KC2a in regulating mouse platelet membrane structure and function 
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Aim 

To determine the relative contributions of Class II PI3K isoforms to the regulation of platelet 

structure and function. 

Platelets express two Class II PI3Ks, PI3KC2α and PI3KC2β, but the functions of these 

enzymes are unknown. We recently reported that platelets from PI3KC2α-deficient mice 

have a dilated open canalicular system (OCS) that causes impaired arterial thrombosis in 

vivo.1 Notably, these effects occurred despite normal 3-phosphorylated phosphoinositide (3-

PPI) production and other measures of platelet activation. However, the potential 

compensatory actions of PI3KC2β in platelets have not been investigated. 

 

Methods 

Here, we report the first study of mice with a combined deficiency in PI3KC2α and PI3KC2β 

(no Class II PI3Ks in platelets). 

 

Results 

Transmission electron microscopy of isolated platelets revealed a dilated OCS in PI3KC2α-

deficient platelets that did not occur in PI3KC2β-deficient platelets and was not exaggerated 

in platelets taken from mice deficient in both enzymes. Detailed examination of 3-PPI 

production in platelets from this series of mice revealed no changes in either unactivated or 

activated platelets, including those with a complete lack of Class II PI3Ks. Furthermore, in 

vitro and in vivo platelet function in mice with a combined deficiency in PI3KC2α and 

PI3KC2β was no further impaired than that observed with isolated PI3KC2α deficiency. 

 

Conclusions 

These studies reveal a non-

structure and function. Our findings suggest that Class II PI3Ks do not contribute to 3-PPI 

production in platelets, indicating that the dilated OCS and anti-thrombotic phenotype 

observed in PI3KC2α-deficient mice occurs independently of 3-PPI signaling in platelets. 
1Mountford et al, Nature Commun, 2015; 6:6535. 

 

 

  



016. Rational drug development in myeloma: Novel insights and future 

prospects 

 

Landgren O 
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Genetically, multiple myeloma is a highly heterogenous disease reflected in a range of 

observed recurrent mutations.  Furthermore, recent deep sequencing studies show evidence 

of several subclones present at diagnosis in every multiple myeloma patient. These facts 

impose significant challenges on the treatment of individual patients as there are multiple 

subtypes with different response to given therapies. Although data is spare at this time, there 

are observations suggesting that subsets of tumor cells do not secrete monoclonal proteins 

which, in turn, leads to false impressions of eradication of disease and limits the possibility to 

monitor response to therapy in a reliable fashion. Clearly, better biomarkers for treatment 

response and residual disease are needed to better guide and treat patients with multiple 

myeloma. In this context, the development and use of rational drugs in multiple myeloma 

patients seems restricted. However, at the same time, although modern combination 

therapies targeting non-targeted pathways can deliver deep and sustainable clinical 

complete responses, unfortunately, the vast majority of multiple myeloma patients will 

eventually suffer from recurrent disease. Therefore, one may argue that there is need for 

targeted drugs in combination with currently available modern combination therapies 

targeting non-targeted pathways, with the goal to eliminate the residual disease that 

subsequently causes recurrence. Alternatively (or, in parallel?), one may argue that earlier 

delivery (i.e. at smoldering myeloma) of modern combination therapies targeting non-

targeted pathways may be a strategy to improve outcomes and develop a cure, using 

available combination therapy but starting therapy earlier when the disease is less 

established. These concepts need to be further explored in studies. 

Several efforts are ongoing and new data has recently been published on these aspects. 

This presentation will review and discuss current and emerging insights on biology and 

treatment and shed light on future prospects. Focus will be to integrate biology and clinical 

data and deliver conclusions in a clinically useful format. 
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“I would like to know what is the best therapeutic option and why. What can you tell me 

about my disease? How long can therapeutic intervention/treatment be delayed?  

What is the prognosis of my disease? How does this disease typically respond to treatment? 

Is recovery a realistic goal?” These are the questions a patient with advanced Follicular 

Lymphoma asked during a consultation. For decades we have  accepted the paradigm that 

FL was an incurable disease despite its good response to initial and subsequent treatments. 

However, the advent of anti CD20 monoclonal antibody Rituximab (R) has dramatically 

changed the approach to this disease, and R with chemotherapy is at present considered 

the standard of care for patients diagnosed with FL. Nowadays the 5-year overall survival of 

advanced FL is approaching to 90%, being inferior to 70% in the pre rituximab era. Some 

patients remain in complete remission beyond a decade from their initial treatment, implying 

that the assumption of inevitable relapse also must be challenged. Recent data also 

demonstrated that the outcome of patients with FL can be further predicted by evaluating the 

quality of response to therapy by PET/CT and analysis of minimal residual disease.  

 

In addition, several new agents have been found to be effective in relapsed FL and are just 

behind the door for their future use in first line, ready for contributing to the success of FL 

treatment.  

 

In conclusion the excellent response to chemo immunotherapy, the prolonged duration of 

remissions by maintenance, the availability of new agents, and the opportunity of better 

tailoring therapy according to initial response, will ultimately create the conditions for 

transforming FL from an incurable in a potentially curable disease.   



018. Targeting BCL2 with venetoclax (ABT-199): exploiting the Achilles Heel 

of CLL and other lymphoid malignancies 

 

Roberts A 

 Walter and Eliza Hall Institute 

 

A critical feature of many B cell malignancies is inappropriate survival – either in the face of 

oncogenic stress, or cytotoxic therapy. Dysregulated overexpression of the anti-apoptotic 

proteins BCL2 is a hallmark of pathogenesis of many B-cell malignancies underpinning 

inappropriate survival and contribute to chemotherapy resistance.  While the preclinical 

development of effective inhibitors has proved challenging, and there have been false starts 

with ineffective clinical candidate molecules, clinically active BCL2 antagonists are now in 

clinical trials. Venetoclax (ABT-199) is a potent, orally bioavailable selective BCL2 inhibitor, 

now in Phase 1, 2 and 3 clinical trials (eg NCT01328626, NCT01682616, NCT01889186, 

NCT02005471) in B cell malignancies. To date, clinical data demonstrate that venetoclax is 

highly active in patients with relapsed, refractory chronic lymphocytic leukemia (CLL), 

including those with del(17p) or fludarabine-refractory disease; as well as in patients with 

relapsed mantle cell lymphoma and in some patients with follicular lymphoma and diffuse-

large B cell lymphoma. Venetoclax’s effect on cell survival is clearly observed in patients 

with CLL where apoptosis of CLL cells in vivo is observed within 8 hours after first exposure. 

The major toxicity to date has been tumour lysis, and this risk is being mitigated through 

careful dose escalation. The potential potency of targeting cell survival pathways is 

highlighted by the observation of complete remissions in approximately 20% of patients with 

refractory CLL in the Phase I study. Preclinical data demonstrate that venetoclax can 

synergise with other anti-cancer agents, and that targeting BCL2 is effective even in 

lymphoid tumours lacking a functional TP53 pathway. Collectively, these data suggest that 

BCL2 inhibition could represent a major advance in targeted therapy for BCL2 

overexpressing lymphoid cancers, either alone or in combination.  

 

 

  

 

  



019. Alternative donors for transplantation:  the broad utility of umbilical 

cord blood  

 

Weisdorf D 
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The broad array of indications for allotransplantation are confounded by the differing goals of 

a transplant. For malignant disease, potent graft vs. tumor effects without excess non-

relapse mortality dominate the treatment options while for nonmalignant disease, satisfactory 

sustained and prompt lymphohematopoietic recovery with the least morbidity is essential. 

The choices of matched sibling (for one third of patients), allele matched unrelated donors 

for nearly two thirds of those with well represented racial and ethnic subpopulations, but 

haploidentical allografts for nearly everyone in addition to umbilical cord blood are all graft 

options that can be considered. Cord blood transplantation has barriers to engraftment 

based on the small cell dose, but expansion approaches may overcome that limitation. Cord 

blood transplantation is associated with less frequent and less severe acute GVHD, notably 

less frequent chronic GVHD and thus greatly reduced risks of later post-transplant non-

relapse morbidity and mortality. Disease states with intrinsic resistance to engraftment 

including myelofibrosis, splenomegaly, hypercellular marrows associated with 

hemoglobinopathies or thalassemia might be circumstances where cord blood options are 

less preferred. Alternatively, situations where patients may be particularly burdened by the 

ongoing hazards of serious acute and particularly chronic GVHD (older patients or diabetics 

who are poorly tolerant of extended steroids) might be better served with the lesser late 

morbidity of cord blood grafting. Comparative judgments of the antineoplastic potency 

between the different graft sources must also be considered and most importantly must be 

studied. These all represent new challenges for the field; and opportunities for our patients.  

 

  



020. Haploidentical stem cell transplantation in the 21st century 
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Allogeneic stem cell transplantation is widely used as a curative therapy for malignant and 

non-malignant haematological diseases. With only one-third of patients having an HLA-

matched sibling donor, there has long been a need for alternative donor populations. 

Increasingly stringent HLA-allele level matching, ethnic diversity and falling family size are 

but some factors significantly impacting donor availability. 

Haploidentical donors whom share a minimum of 50% HLA-alleles exist for virtually all 

patients. Initial transplant studies in the 1980s were associated with unacceptably high rates 

of transplant rejection, graft-versus-host disease and accordingly high treatment related 

mortality and low survival. Fortunately over the last two decades, the development of new 

approaches in haploidentical stem cell transplantation has markedly improved these 

outcomes. Comparative studies have suggested equivalent outcomes of some of these 

platforms to conventional allogeneic sources. These transplant platforms have incorporated 

interventions at the donor level, graft processing and post-grafting immunomodulation. 

Selected examples include the use of T-cell depletion with ‘megadose’ CD34 grafts; 

granulocyte colony stimulating factor primed allografts with intensified immunosuppression; 

and more recently the use of high dose post-transplant cyclophosphamide. Each approach 

brings distinct platform-dependent advantages and disadvantages, which will be reviewed. 

Common to all is the rapid and near universal donor availability and relative low associated 

cost. Current European registry data shows the number of haploidentical transplants 

surpassing umbilical cord blood transplants. 

Recent Australian efforts utilising the post-transplant cyclophosphamide platform and 

peripheral blood stem cells have demonstrated encouraging results leading to the 

development of a national prospective trial. 

Although the ideal alternative donor source remains to be clearly defined, haploidentical 

stem cell transplantation provides the final piece in the donor puzzle and allows all patients 

access to potentially curative therapy. Research efforts are now focussing on which 

alternative donor obtains the best results for any given patient.  

 

 

 

 

 

 

  



021. Molecular complexity in myeloproliferative disorders 
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Myeloproliferative neoplasms (MPNs) are characterised by an overproduction of mature 

myeloid cells with a tendency to transform to acute myeloid leukaemia. 

Myelodysplastic/myeloproliferative neoplasms (MDS/MPN) have dysplastic as well as 

proliferative features and are associated with a very poor prognosis, at least in adults. Our 

work has focused on defining the somatic abnormalities that are responsible for driving these 

diseases, as well as inherited genetic factors that are associated with their development. 

A minority of MDS/MPN or atypical MPN present with acquired reciprocal translocations 

which have led to the identification of more than 50 tyrosine kinase fusion genes. Although 

rare, recognising these abnormalities is critically important. Fusions involving PDGFRA or 

PDGFRB confer sensitivity to imatinib; other fusions involving FGFR1 or JAK2 insensitive to 

imatinib but preclinical data and emerging clinical findings indicate they are responsive to 

ponatinib and ruxolitinib, respectively. To identify new driver mutations we used SNP arrays 

to search for regions of acquired UPD, array CGH for look for microdeletions and exome 

sequencing to identify mutations. Globally, these approaches have identified more than 40 

recurrently mutated genes and indicate a complex interplay between somatic defects in 

signalling pathways, transcription factors, splicing factors, cohesins and epigenetic 

regulators in the pathogenesis of MPN and MDS/MPN. Analysis of patients cohorts across 

the spectrum of chronic myeloid disorders have identified ASXL1, EZH2, RUNX1 and TP53 

as the most consistent adverse prognostic factors, along with the total number of mutated 

genes. Many centres are implementing broad NGS panels as part of the diagnostic work up 

of myeloid malignancies but the interpretation of many variants is problematic, and the 

optimal limit of detection remains to be defined.  

Although most MPN appear to be sporadic, familial predisposition has been recognised for 

many years in a subset of cases and epidemiological studies have indicated the presence of 

common susceptibility alleles in the population at large. We found that a specific JAK2 

haplotype, termed 46/1, specifically predisposes to acquisition of JAK2 mutations and 

explains a large proportion of the heritability of MPN. To explore what genetic variants 

predispose to JAK2 V617F negative MPN, we conducted a 3-stage genomewide association 

study of 3,437 MPN cases and 10,083 controls. Three new predisposition loci (MECOM, 

TERT, HBS1L-MYB were identified 

But the strongest factor was JAK2 46/1, supporting the contention that variation at this locus 

is functionally and broadly relevant to MPN development (‘fertile ground hypothesis’) rather 

than somehow being more mutable (‘hypermutability hypothesis’). The fertile ground 

hypothesis predicts that JAK2 V617F is not completely penetrant and indeed substantial 

JAK2 V617F positive clones have been reported in 0.1%-1% of apparently healthy 

individuals. Furthermore, several groups have found driver mutations associated with 

myeloid disorders in haematologically normal elderly individuals. Taken together, these 

findings suggest that clonal disorders are more common than previously suspected and that 



inherited genetic factors provide an important context that influences whether driver 

mutations give rise to subclinical clonal expansions or overt haematological disorders. 

 

 

 

  



022. Novel mutations in AML: Genetics meets epigenetics 
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Abnormal epigenetic patterning is commonly observed in cancer, including acute myeloid 

leukemia (AML). However, despite the universal nature of epigenetic deregulation, specific 

subtypes of myeloid disorders are associated with distinct epigenetic profiles, which 

accurately reflect the biological heterogeneity of these disorders. Advances in recent years 

have begun to shed light in the origins of these aberrant epigenetic patterns through the 

discovery of a high frequency of mutations and genetic alterations affecting epigenetic-

modifying enzymes, emphasizing the importance of epigenetic deregulation in the initiation, 

progression, and outcome of these diseases. Mutations in the TET2 gene result in a loss of 

enzymatic function, leading to deregulation of the DNA demethylation pathway. Mutations in 

the metabolic enzymes IDH1 or IDH2 affect highly conserved amino acid residues and lead 

to a change in substrate specificity of the enzyme, resulting in the production of 2-

hydroxyglutarate, an oncometabolite that interferes with the normal function of DNA and 

histone demethylases. Thus, mutations in these metabolic enzymes lead to profound 

changes in the epigenome, which impact the phenotype of the cell. Mutations in the DNA 

methyltransferase DNMT3A are always heterozygous and, although they can affect any part 

of the protein, they tend to cluster in the methyltransferase domain. Functionally these 

mutations seem to exert a dominant negative effect. Moreover, mutations in DNMT3A have 

been found to arise early in leukemia development, being detected in the funding clone and 

even in a pre-leukemic stem cell population. Clinically, while mutations in DNMT3A were 

originally described associated with a worse clinical impact, it is possible that prognosis 

associated with these mutations as well as mutations in IDH1/2 may depend in part on the 

molecular context in which they occur. In addition, mutations in genes affecting the 

transcription factor WT1 have also been recently demonstrated to impact the epigenome via 

deregulation of the DNA hydroxymethylation patterns. Mutations in these aberrant epigenetic 

modifiers have become the focus of many efforts for the development of new targeted 

therapies, as their inhibition can potentially reverse the altered epigenetic landscapes that 

contribute to the development of the leukemia, many of which show promising results in 

early preclinical and clinical studies. 

 

 

 

  



023. Transformed follicular lymphoma 
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Follicular lymphoma (FL) is the second most frequent non-Hodgkin lymphoma accounting for 

about 10-20% of all lymphomas in western Countries. The disease is usually characterized 

by an indolent clinical course, response to initial therapy with frequent relapses and shorter 

duration responses to salvage therapy. Histologic Transformation (HT) to diffuse large B-cell 

lymphoma (DLBCL) is largely considered a catastrophic event (1-3). In particular, HT is a 

critical biologic event with profound implications on the natural history of FL. Recent insights 

into the genetic and epigenetic basis of transformation have been described, with the 

recognition of pivotal events governing the initiation and persistence of tumor evolution (4). 

Among tFL specific determinants there were alterations of cell cycle control, through 

mutation or deletion of cyclin-dependent kinase 2A/B (CDKN2A/B). Alterations in Myc as 

well as DNA damage response, through losses of genes associated with regulation of the 

immune response, were also consistent in tFL only (5). 

The incidence of HT have wavered over the past several decades, due to the adoption of 

different diagnostic methods, definition of transformation and duration of follow-up. The most 

recent studies, in which the majority of diagnoses were biopsy proven,  estimate an 

incidence of 2% to 3% by year, with an higher risk in the first years after the diagnosis of FL 

and a plateau after approximately 15 years. Historically, FL that transformed in DLBCL 

portended a poor prognosis for most patients, with a median post-transformation overall 

survival of less than 2 years. However, the prognosis of tFL presenting at the time of initial 

diagnosis is largely unknown because most of the prior studies of HT excluded these 

patients. Moreover, treatment of transformed FL (tFL) was different in different reports, and 

relationship between treatment and outcome does not emerge very well from literature 

Moreover. In addition, the incidence and outcomes of tFL may be changing with modern 

therapies, mostly with the introduction of rituximab as part of initial therapy or  maintenance. 

An analysis of the National Comprehensive Cancer Network non-Hodgkin lymphoma 

outcomes database demonstrated a  5-year OS rate of 49%, among 118 patients with tFL 

diagnosed between 2000 and 2011 (6). In a recent analysis performed by the Dutch 

Population based Haematological registry for Observational Studies (PHAROS), in a group 

of 97 patients < 65 years with tFL, reaching a CR with R-Chemo, the 2-year OS was 88%. In 

patients that were subsequently consolidated with ASCT, this was 96%. (7).  

Very recently Wagner-Johnston and Colleagues investigated the incidence, prognostic 

features, and outcomes associated with transformation of FL among 2652 patients 

prospectively enrolled in the US National LymphoCare Study. At a median follow-up of 6.8 

years, 379/2652 (14.3%) patients transformed following the initial FL diagnosis, including 

147 pathologically confirmed and 232 clinically suspected cases. Relative to observation, 

patients initiating treatment at diagnosis had a reduced risk of transformation. Maintenance 

rituximab was associated with reduced transformation 



risk (HR, 0.67; 95%CI, 0.46-0.97). The median overall survival post transformation was 5 

years, suggesting an improved outcomes for transformation in the modern era (8). 

Nowadays the treatment offered to a patient with tFL is often individualized, as there are no 

data coming from randomized studies to guide practice. Considering that these patients are 

often excluded from clinical trial participation, there is a paucity of objective data guiding 

optimal, thus suggesting that clinical trials aiming to evaluate effective therapies for tFL are 

urgently warranted.  

In February 2015, the European Lymphoma Institute (ELI) held a Conference in FL and 

Transformation in the Rituximab era, and several aspects have been discussed including all 

the events related to transformation, its definition, identify the issues within the already 

available data, and set up collaborative action plans for the future. 

At the end of the meeting, all partecipants unanimously agreed on the opportunity of better 

investigating the transformation of FL through the creation of an international Consortium. In 

June 2015, during the ICML held in Lugano, also the Lymphoma Working Group of the 

European Haematology Association (EHA LyG) decided to join ELI in this initiative, 

launching an ambitious study aimed to put togheter the largest series of cases of tFL as 

possible, coming from archives of prospective clinical trials or population/hospital based 

registries, and try to provide an answer to the following pending questions: 

 Definition of tFL  

 Check for risk of transformation in different prospective studies (+/- R) 

 Check for risk of transformation in non-treated patients  

 Determine the existence and potential role of a FL stem cell or repopulating cell as a 
potential cell of origin contributing to histologic transformation 

 History of clonal evolution (biopsies at Ds and relapses + nl DNA+/- CD34+ sorted 
cells) 

 Molecular Determinants  

 Response to salvage therapy of tFL   

 Outcome of tFL in the modern era 
 

As of September 2015, more than 8,000 cases of FL and 650 of tFL have been retrieved, 

suggesting that the joined efforts of ELI and EHA LyG  could represent the starting line for 

further projects focused on different clinical and biological issues and most important the 

development of new therapeutic strategies for patients with transformed follicular lymphoma. 
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024. The prognostic and predictive value of PET in follicular lymphoma 

 

Trotman J 

Concord Repatriation General Hospital 

 

Follicular lymphoma (FL) is traditionally acknowledged as an indolent lymphoma of older 

patients. Patients experience repeated remissions and relapses of an ultimately incurable 

disease.  This incurability has fostered a degree of therapeutic nihilism until recent 

approaches resulting in prolonged remission have challenged our concepts of “cure”.  In 

2015 we find it difficult in to predict the lifespan of a newly diagnosed patient, many of whom 

can expect to live beyond 2030.  The FLIPI(2) scores fail to identify a significant population 

(~20%) with early relapse and a <50% 5yr survival. (Casulo JCO 2014). To date, no 

biomarker has characterized this population 

 There is now robust evidence for the central role of PET-CT (PET) scanning in the staging 

of FL. Observational studies demonstrate increased staging sensitivity (Tychy-Pinel Eur J 

NMMI 2014, Luminari Ann Onc  2013) and identify the significant minority with localized 

disease for whom first-line radiotherapy should be considered. Standardised uptake values 

(SUVmax) at diagnosis have been a poor prognostic discriminator but there is early 

evidence supporting the prognostic value of total metabolic tumour volume (TMTV). 

 Clinical trials have provided better clarity on PET quality assurance and validated 

standardised response assessment applying the reproducible 5 Point Scale (5PS), 

referencing tumour FDG uptake with uptake in the mediastinum and liver. These criteria 

have been incorporated into the revised international consensus guideline recommendations 

for staging and response assessment of lymphoma (Barrington JCO 2014; Cheson JCO 

2014). 

 Three studies (Trotman JCO 2011, Dupuis JCO 2012, Luminari Ann Oncol  

2014) and a pooled analysis of centrally reviewed patients applying the 5PS in these 

prospective trials confirm the predictive power of post-induction PET status after first line 

therapy on both PFS and OS, (Trotman Lancet Haem 2014).  This provides the basis for 

PET response as a clinical trial endpoint and a platform for study of a PET-adapted 

approach.  Achieving PET-negativity assures today’s patient of a high probability of living 

beyond 2030.  The poor prognosis for patients who remain PET-positive compels us to 

develop better treatments for this population for whom a large minority are not predicted to 

live beyond 2020. 

 There is an ongoing need to identify better prognostic and predictive tools to identify the 

minority of patients for whom FL is not an indolent disease. Until then PET is the best tool 

we have and should be the standard imaging modality for patients with FL. 

 

 

 



025. Diffuse large B cell lymphoma in the high risk setting 

 

Hertzberg M 
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Standard treatment of diffuse large B-cell lymphoma (DLBCL) consists of R-CHOP 

immunochemotherapy administered at intervals of 14 or 21 days for 6 or 8 cycles.  For 

young patients ≤ 60 yrs with favourable risk factors aaIPI=0-1, R-CHOP21 provides 6-yr 

rates of overall survival (OS) of more than 85%, however, for young patients with aaIPI=2-3, 

survival rates of less than 60% are usually seen with R-CHOP21.  In this high risk group, 

attempts at using high dose chemotherapy and autologous stem cell transplantation have 

been generally disappointing, even in the rituximab era.  In contrast, the incorporation of 

etoposide into immunochemotherapy (ie R-CHOEP14) has provided the most encouraging 

results seen to date with OS rates of 85% at 3 years.  Despite that improvement, OS for 

young patients with aaIPI=3 still remains relatively unsatisfactory.  A biologically-defined high 

risk sub-group of DLBCL patients includes those with abnormalities in expression of C-MYC 

and/or BCL2, including double hit lymphomas.  Among these patients, numerous intensive 

regimens such as R-CODOX-M/IVAC and DA-EPOCH-R have been tried with variable 

success, however, since these abnormalities occur in older patients these more intensive 

regimens are not usually readily deliverable.  In younger patients ≤ 60/65 yrs, R-CHOEP14 

appears to be able to abrogate, at least in part, the adverse affect of these biological 

subtypes.  Other high-risk DLBCL patient cohorts are those over 60 years with IPI=3-5, and, 

in particular older males.  Efforts to increase rituximab tumour exposure by novel scheduling 

of rituximab have improved survival outcomes for patients > 60 yrs with IPI=3-5.  

Furthermore, increased rituximab dosing strategies among males > 60 yrs designed to 

counter the effects of faster rituximab clearance have also lead to improved survival rates.  

Additional gains in survival for patients with high risk DLBCL are likely to come from the 

incorporation of new agents such as Ibrutinib, Lenalidomide, new antibodies or antibody-

toxin conjugates. 

 

 

 

 

 

  



026. Developing blood-derived dendritic cell therapeutic vaccination for AML 
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Aim 

While many acute myeloid leukaemia (AML) patients achieve complete remission, they 

frequently relapse. Allogeneic transplantation consolidates remission through immune-

mediated removal of residual AML, but it is associated with high morbidity and mortality. 

Therapeutic dendritic cell (DC) vaccination has the potential to provide this immune control 

with limited toxicity. Previous trials using monocyte-derived DC have demonstrated limited 

clinical effects. We have developed a more practical, functionally superior vaccine; 

composed of blood DC (BDC) enriched using a clinical grade human-chimeric CMRF-56 

antibody.  

 

Method 

We purified CMRF-56+ BDC from healthy donors (HD) and loaded them with tumour-

associated antigen (TAA) mRNA. We assessed antigen translation, presentation, migration 

in vitro and in SCID mice, and functional T cell expansion measured by intracellular IFN-

gamma and CD107a. We analysed BDC numbers and function in the peripheral blood of 

AML patients in CR1 by flow cytometry and purified CMRF-56+ BDC to perform T-cell 

stimulation assays. 

 

Results  

BDC were reduced in AML patients at diagnosis (n=4, 5.2 x 106/L) but recovered at 

remission (n=6, 4.3x107/L) with similar levels to controls (n=5, 3.3x107/L, p=0.59), and 

decreased again at relapse defining a “Window of Opportunity” for vaccine development. 

CMRF-56 was inducible on AML BDC (n=3), allowing them to be enriched, loaded with 

peptide and used to expand virus and TAA-specific T cells. CMRF-56 was not expressed on 

primary AML blasts (n=3). We optimised the preparation of CMRF-56+ DC from HD and 

transfected them with Wilm’s Tumour 1 (WT1) mRNA, our lead AML TAA, expanding 

functional, WT1-specific T cells. In addition, CMRF-56+ BDC migrated efficiently in vitro and 

to draining lymph nodes in a mouse model.  

 

 Conclusion 

This data supports the feasibility of preparing a CMRF-56+ DC vaccine from AML patients in 

CR. This could consolidate current chemotherapy and address the central problem of 

relapse from residual disease.  
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Introduction/Aims 

Leukaemia and related haematological malignancies (HM) are a group of diseases that are 

heterogeneous in their clinical presentation, underlying genetics, and response to treatment. 

It is well recognised that a subset of HM have a strongly inherited component, with many 

family members affected and often associated with early and more aggressive disease 

onset. As part of the Australian Familial Haematological Cancer Study (AFHCS) we have 

been studying many such families with the aim of identifying the underlying genetic 

alterations responsible. This study has already resulted in the identification of GATA2 and 

PAX5 as targets of mutation in familial HM (Nat Genet. 2011 Sep 4;43:1012-7, Nat Genet. 

2013 Oct;45:1226-31) and the characterisation of many novel mutations in known 

predisposition genes such as RUNX1 and CEBPA. 

 

Methods 

Whole exome sequencing and analysis was undertaken for multiple affected individuals from 

each family. Candidate genes were prioritised based on functional evidence, including 

previously known roles in haematological malignancy. 

 

Results 

Using this approach, we have identified four families with germline variants in the DEAD-box 

RNA helicase 41 (DDX41) gene, segregating with disease. DDX41 is a recently reported 

myelodysplastic syndrome (MDS) and acute myeloid leukaemia (AML) predisposition gene 

that is the target of, predominantly loss-of-function, mutations (Cancer Cell. 2015 May 

11;27:658-70). In each of three families with MDS/AML predisposition, we have found a 

different DDX41 germline variant, including a novel loss-of-function variant (c.3G>A, 

p.Met1Ile) and a variant that has only previously been described as somatically-acquired in 

MDS/AML (c.1574G>A, p.Arg525His). Interestingly, a fourth large family with a novel DDX41 



variant (c.490C>T p.Arg164Trp) displayed a lymphoma phenotype, the first discovery/report 

of non-myeloid malignancy/disease for this gene. 

 

Conclusion 

We have identified novel DDX41 mutations, including a new phenotype-association, which 

have the potential to contribute to predictive diagnostic testing and inform treatment options 

in families with inherited HM. 
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Aim 

Patients failing to attain a complete remission (CR) after HiDAC-based induction are 

considered to have a dismal outcome. We sought to analyse the outcome of patients failing 

to achieve a CR after HiDAC based or standard-dose cytarabine (SDAC) based induction, to 

determine if a marrow partial response (PRm) had clinical utility in defining patients as 

potentially salvageable and therefore candidates for further intensive chemotherapy. 

 

Method 

PRm was defined as a >50% reduction in marrow blasts to <15% at time of remission 

assessment but without morphologic remission (<5% blasts). Cases of resistant AML were 

identified at the Alfred, Royal Brisbane and Princess Alexandra Hospitals for analysis of 

response to subsequent therapy and clinical outcome. 

 

Results 

105 patients were identified with a median age of 59.9 years (range 16.4 – 76.5 years). 28 

received HiDAC and 73 SDAC, 4 unknown. 41% of patients were adverse risk. 38 (36%) 

patients attained PRm after induction, with higher rates seen in patients who received 

HiDAC vs SDAC (60% vs 29%, p = 0.005). 68 patients (21 HiDAC and 47 SDAC) went on to 

receive reinduction. Patients attaining a PRm to HiDAC were more unlikely to attain a CR 

with subsequent salvage (92% vs 14%, p<0.001), whilst salvage outcomes for SDAC 

PRm/no PRm were similar (82% vs 67%, p=0.25) Patients attaining a PRm to HiDAC 

enjoyed superior OS vs no PRm (45.5 months vs 3.3 months, p<0.001). OS after HIDAC 

PRm was not significantly worse than for 30 patients attaining CR following HiDAC (45.5 

months vs NR, p=0.09). A larger validation study is warranted. 

 

Conclusion 

Achievement of a PRm but not a CR after HiDAC-based induction may not represent a futile 

outcome and warrants consideration of standard salvage approaches. Patients who fail to 

achieve a PRm after HiDAC induction however are potential candidates for investigational 

therapies. 
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Aims 

Core-binding factor acute myeloid leukaemia (CBF AML) has a favourable prognosis but 30-

40% of patients relapse.  We aim to:  

1. Identify prognostic markers for CBF AML  
2. Determine significance of persistent molecular positivity (MRD) in complete remission 

(CR) post-treatment  
 

Methods 

Retrospective audit from 2001-2012 at 4 teaching hospitals of all adult patients with de novo 

CBF AML treated with at least intermediate dose cytarabine.  

 

Results 

70 patients were identified (Male=39, Female=31; inv(16)=30, t(8:21)=40). Median age at 

diagnosis was 43 years (range 17-73). There were 2 induction deaths, 68 achieving CR, 24 

relapses (median RFS 9 months) and 16 deaths (median OS 14.8 months). OS 70.7% and 

RFS 59.1% at median follow-up of 31.4 months. Median RFS was worse for inv(16) 

compared to t(8;21) (38.7% vs 75.4%; p=0.0004). Univariate analysis identified age and 

WCC>40 as significant for inferior OS and RFS respectively. KIT (n=34, Pos=14, p=0.158) 

and FLT3 (n=27, Pos=2, p=0.152) mutations on OS/RFS were non-significant.  On 

multivariate analysis, age was the only significant predictor for OS. MRD analysis by qPCR 

was not predictive of OS/RFS.  ≥3 consolidation cycles of cytarabine improved OS 

compared to ≤2 cycles (p=0.035).  Median qPCR values increased from 0 to 10.96% at 

relapse for inv 16 and 0.05 to 178.3% for t(8;21) at a median duration of 4.3 months (range 

1-8) and 6 months (range 5-35) respectively. Of the 43 with durable CR, 28 maintained 

qPCR values of 0-0.1% or <10 copy numbers throughout follow-up. 6 had qPCR values 

>0.1% or >50 copy numbers of which 5 were t(8;21) achieving PCR negativity at a range of 

9-24 months post-completion of consolidation. 

 

Conclusion 

Age is a significant predictor of OS in our cohort.  The significance of receptor tyrosine 

kinase mutations and MRD is limited by data availability. Regular monitoring of qPCR values 

post-completion of treatment are necessary in predicting clinical relapse.   

 



 

 

 

 

 

 

 

  



030. Selective inhibition of sphingosine kinase as a novel strategy to target 
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Aim 

Acute Myeloid Leukaemia represents one of the most common haematological malignancies 

with an increasing incidence amongst the elderly population, manifesting as an abnormal 

accumulation of immature myeloid blasts within the bone marrow. The 5-yr overall survival 

rate remains less than 30%, highlighting the need for new targeted therapies to improve 

patient outcome. Sphingosine kinase 1 (SK1) is a signalling enzyme with established roles in 

oncogenesis and has recently emerged as a potential therapeutic target in leukaemia. We 

sought to investigate the efficacy of targeting SK1 in combination with existing 

chemotherapeutics in AML.  

 

Results 

TCGA data analysis of AML patients (n=171) revealed an up-regulation in SK1 mRNA levels 

in contrast to normal bone marrow samples suggesting a potential therapeutic window.  

Utilising MP-A08, a first in class ATP competitive inhibitor of SK1, we have shown that AML 

cell lines and primary patient samples exhibit susceptibility to SK inhibition and importantly 

synergise with cytarabine to induce cell death. Patient derived xenografts in NOD/SCID mice 

were treated daily with MP-A08 at 100mg/kg for a 3 week period. This resulted in significant 

reductions in leukaemic burden and enhanced overall survival. Importantly, MP-A08 displays 

no observable effects on cells from normal bone marrow samples in agreement with RNA-

seq analysis. Intriguingly, we have shown that SK1 selective inhibitors (MP-A08 and SK1-I) 

induced degradation of Mcl-1 suggesting SK1 to be a regulator of Mcl-1 in AML. In addition, 

overexpression of Mcl-1 induced reversal of MP-A08 induced cell death, suggesting MP-A08 

exerts its cytotoxicity through degradation of Mcl-1. 

 

Conclusions 

Inhibition of SK1 induces cell death in both AML cell lines and primary patient samples and 

enhanced overall survival in pre-clinical patient derived xenograft models. SK1 inhibitors 

exert their cytotoxicity in AML through degradation of Mcl-1 providing rationale for 

combinational therapies with existing BH3 mimetics. 
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Aim 

CDKI-73 is one of the most potent cyclin-dependent kinase 9 (CDK9) inhibitors identified to 

date. It has exhibited marked anti-cancer activity against chronic lymphocytic leukemia 

patient derived samples with little toxicity to normal B-cells. CDKI-73 has demonstrated 

significant anti-tumor activity against several solid tumor xenografts. This study aims to 

investigate the pre-clinical pharmacokinetic profiles and in vivo anti-cancer efficacy of CDKI-

73 against acute myeloid leukemia (AML) 

 

Method 

Pre-clinical pharmacokinetic (PK) profiles of CDKI-73 were investigated in healthy mice after 

intravenous or oral administration. The concentration of CDKI-73 in plasma was determined 

with LC-MS/MS method and PK analysis was performed with WinNonlin®. The in vivo study 

of CDKI-73 was conducted in MV4;11 human MLL-AML xenograft which was established by 

subcutaneously inoculating the MV4;11 cells to hind flank of nude BALB/c mice. Mice were 

grouped and treated with vehicle (once every three days, oral gavage), cytarabine (20 

mg/kg, daily, intraperitoneal injection) or CDKI-73 (50 or 100 mg/kg, once every three days, 

oral gavage). Tumor volume and body weight was measured once every other day and 

compared with 2-way ANOVA followed by Turkey’s multiple comparisons test. 

 

Result 

CDKI-73 exhibited favorable pharmacokinetics with high oral bioavailability 

(F = 70.6 ± 13.2% at 40 mg/kg, Figure 1). In the xenograft model, CDKI-73 demonstrated the 

striking anti-tumor activity, resulting in tumor regression at the dose of 100mg/kg (Figure 2). 

CDKI-73 treatment showed low toxicity causing minimal body weight loss in the animals. 

 

Conclusion 

Our data suggests that CDKI-73 is highly efficacious anti-leukemic agent and has potential 

for development as an orally deliverable, effective and safe drug candidate for treating AML. 
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032. Segregation of CLL patients based on their cytogenetic background 

reveals marked differences in global protein expression 

 

Thurgood L 1, Chataway T 2, Kuss B 1 

1 Molecular Medicine and Pathology, 2 Human Physiology, School of Medicine, Flinders 

University, Bedford Park, SA, Australia 5042 

 

Segregation of CLL patients based on their cytogenetic background reveals marked 

differences in global protein expression 

Chronic lymphocytic leukemia (CLL) is a highly heterogeneous disease and subsequently, 

there is a need for prognostic markers to predict disease course. One of the more promising, 

is the presence of cytogenetic abnormalities, which include deletions in chromosome 11 

(11q-), correlating with a poor prognosis, and chromosome 13 (13q-), correlating with a good 

prognosis, whilst those with no cytogenetic abnormalities (normal) have an intermediate 

prognosis. Although large scale genomic studies have revealed altered expression of 

various genes within different cytogenetic subgroups1, B-CLL cells from these patients have 

never been analyzed using a proteomic approach. Furthermore, circulating quiescent B-CLL 

cells displaying different survival proteins compared to cells isolated from the proliferative 

compartments of the bone marrow and lymph nodes3.  

 

We conducted a global analysis on proteins isolated from 9 bone marrow mononuclear cells 

(BMMNC) with matched samples from peripheral blood (PBMC) isolated from CLL patients 

with differing cytogenetic backgrounds (n=3; 11q-, 13q- and normal). Following enzymatic 

digestion, the samples were analysed using mass spectrometry. Samples were first acquired 

using a data-dependent approach to assist in the generation of an ion library, followed by 

data-independent analysis (SWATH™ acquisition), to allow quantitative comparisons. 

Manual inspection of the spectra was carried out using PeakView® (AbSciex) and analysed 

using MarkerView® (AbSciex), normalization was carried out using total area sums and T-

tests were used to assess fold-changes between samples. The top 20 up- and down- 

regulated proteins were analysed using Ingenuity Pathway Analysis to assess their roles in 

cell functions and signaling pathways.  

 

BMMNCs from 11q- patients display an up-regulation of proteins involved in AMPK, 14-3-3, 

EIF, p70S6K and mTOR signaling pathways compared to PBMCs. Comparison of BMMNCs 

from 11q- to normal and 13q- patients show an up-regulation of proteins involved in 

mitochondrial dysfunction and oxidative phosphorylation, indicating the cells are in a high 

energy state. Interestingly, in all 11q- patients, we noted an up-regulation of de-identified 

protein x, at greater than 20-fold compared to 13q- and normal. This protein is involved in 

cell growth, apoptosis, regulation of telomere lengthening and TP53 regulation. PBMCs from 

11q- reveal an up-regulation of proteins involved in leukotriene biosynthesis/eicosanoid 

signaling, the citric acid cycle and various signaling pathways including RhoA/Cdc42, CD28 

and ephrin. Interestingly, proteins involved in EIF2 signaling and tight junction modelling 

were significantly down-regulated in 11q-.  

 



For the first time, we have shown protein expression in B-CLL varies based on cytogenetic 

background. Patients with 11q- show elevated levels of proteins involved in metabolism, 

which in part, may explain why these patients have a poorer prognosis and 

lymphadenopathy2.  As tumour cell metabolism has been considered as a possible target for 

cancer therapy we aim to further explore these findings in a larger patient cohort using a 

metabolomics based approach. Furthermore, the identification of protein x, which was 

significantly up-regulated in 11q-, may provide pivotal information regarding the molecular 

mechanisms of poor prognosis CLL.  

 

References 

 

1. Puiggros, A., G. Blanco, and B. Espinet, Genetic abnormalities in chronic lymphocytic 
leukemia: where we are and where we go. Biomed Res Int, 2014. 2014: p. 435983. 

2.  Dohner, H., et al., 11q deletions identify a new subset of B-cell chronic lymphocytic 
leukemia characterized by extensive nodal involvement and inferior prognosis. Blood, 
1997. 89(7): p. 2516-22. 

3. Jaksic, O., et al., CD38 on B-cell chronic lymphocytic leukemia cells has higher 
expression in lymph nodes than in peripheral blood or bone marrow. Blood, 2004. 
103(5): p. 1968-9. 

 

 

 

  



033. Emergence of Fc RIIb-dominance contributes to resistance to 

therapeutic antibodies in chronic lymphocytic leukaemia patients 

 

Burgess M 1, Gill D 1, Mapp S 1, Ellis J 2, Cheung C 1, Chambers L 1, Mattarollo S 2, Mollee P 

1, Saunders N 2 

1 Department of Haematology, Princess Alexandra Hospital, Brisbane, Queensland,  

Australia, 2 Diamantina Institute, University of Queensland, Brisbane, Queensland, Australia 

 

Aim 

Chronic lymphocytic leukaemia (CLL) is the most common adult leukaemia. Whilst 

therapeutic antibodies show clinical activity in CLL patients, resistance develops. Thus, 

identifying mechanisms of antibody resistance and methods to reduce resistance would be 

valuable in managing CLL.  

 

Methods and Results 

In this study we show that a therapeutic antibody against CD62L is able to induce antibody-

dependent cell mediated cytotoxicity (ADCC) and phagocytosis (ADP) in primary cultures of 

CLL cells. Significantly, we observed that patients with stable disease retained sensitivity to 

CD62L-Ab whilst untreated patients, whose disease progressed, became progressively 

resistant to CD62L-Ab. Using strategies to enrich for monocytes we were able to show that 

the CD62L-Ab dependent killing was attribu -dependent mechanism within 

the monocyte derived cell (MDC) fraction of PBMCs. Transcriptomic profiling and marker 

analysis indicated that the MDCs acquired a macrophage phenotype. Both MDCs from 

antibody-sensitive or antibody-resistant patients were able to bind Ab-bound CLL cells 

equally. Moreover, resistance could not be attributed to reduced numbers of monocytes or 

macrophages or to distinct subtypes of monocytes or macrophages. Furthermore, antibody 

resistance is not restricted to CD62L-Ab response, as Obinutuzumab (GA101) invokes 

similar differential cell killing and comparable binding to MDCs and ADP profile as CD62L-

Ab. This differential response was not observed for Rituximab. Using pharmacological 

inhibitors of the activating pathwa

were able to show that the antibody resistance in MDCs, derived from patients with CLL, 

pathways.   

 

Conclusions 

These data establish, for the first time, that MDCs derived from CLL patients may switch 

from an antibody sensitive phenotype to an antibody-resistant phenotype as disease 

progresses.  Significantly, we show that the resistance to MDC-mediated ADCC/ADP may 
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The bone marrow and lymph node microenvironments are crucial in promoting cell survival 

and proliferation of chronic lymphocytic leukaemia (CLL) cells. However, the 

microenvironment is not just a passive bystander but plays a significant role in defining some 

of the clinical features of the disease. For example, patients with deletions in chromosome 

11 (del11q) often develop bulky lymphadenopathy1, which is difficult to resolve with current 

therapies since the secondary lymphoid tissues provide a niche for therapy-resistant cells. 

Mimicking the CLL tumour microenvironment is complex, which is highlighted by the 

difficulties associated with engrafting CLL cells into an animal model2. Studies using primary 

CLL cells in vitro are equally problematic, as the cells undergo rapid, spontaneous 

apoptosis3. However, co-culturing the primary CLL cells with bone marrow or fibroblast 

stromal lines, such as HS5, which recapitulates the endogenous microenvironment, 

significantly increase their longevity. 

We sought to identify the mechanisms of signalling within the microenvironment and found 

that direct contact between the HS5 layer and primary CLL cells is not necessary to promote 

survival of the leukemic cells. We demonstrated that viability of primary CLL cells can be 

maintained in the presence of media conditioned by HS5 cultures, and under conditions in 

which transwell inserts were employed to physically separate the leukemic and stromal cells. 

These data suggest that a factor secreted by the stromal cells may be involved in promoting 

CLL cell survival in this model. We have isolated the proteins secreted (secretome) from our 

co-culture model and analysed the protein constituents using mass spectrometry. We 

identified over 50 proteins with high confidence. Many of these proteins are constitutively 

expressed by HS5 cells, but we have been able to show that their levels fluctuate following 

challenge with primary CLL cells. 

The proteins identified were analysed using Ingenuity Pathway Analysis, to characterise their 

known functions in signalling networks and disease pathways. The top five disease links 

were cell growth/proliferation, cancer, cell movement, cell death/survival and cell-cell 

signalling. The canonical pathways activated by the proteins identified include the IL-6 and 

IL-17 signalling pathways and paxilin signalling. Interestingly, many of the molecules 

identified play roles in activation of the MAPK/ERK pathway. This is supported by western 

blotting data demonstrating that HS5 conditioned media activates ERK1/2-MAPK signalling 

in primary CLL cells, which could be effectively blocked by the MEK1/2 inhibitor, Binimetinib 

(Novartis).  

Defining the constituent proteins within the nodal and marrow secretomes may help to better 

understand the mechanisms that promote CLL-cell survival, proliferation and homing and 

may identify several novel targets for CLL therapy. The data presented here represents the 

first step towards characterising this critical area in CLL-cell biology. We are currently 



producing monoclonal antibodies, which sequester target proteins within the secretome to 

assess their effects on the survival and proliferation of CLL cells. 
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going? 

 

Gibbs S 1, Mollee P 2, Kwok F 3, Johnston A 3, Yang T 1, Schwarer A 1, Hocking J 1, Vucic S 3, 

Lee D 1, Neely P 2, Booth D 3, Lin M 3, Thomas L 3, Hare J 4, Stewart G 3 

1 Victorian and Tasmanian Amyloidosis Service, Monash University Eastern Health Clinical 

School, 2 Princess Alexandra Amyloidosis Service, Brisbane, 3 Westmead Amyloidosis 

Service, Westmead Hospital, Westmead Millennium Institute & Westmead Private 

Cardiology, Sydney;, 4 Cardiology Unit, Alfred Health, Victoria 

 

Aims 

Amyloidosis is a diverse group of complex, multi-disciplinary diseases with different, evolving 

treatments. Exact diagnosis, determined by definitive typing of causative proteins, is often 

delayed leading to poorer outcomes. Three services specialising in amyloidosis diagnosis 

and treatment are established in Australia: Westmead Amyloidosis Clinic, Sydney (WAC est. 

2007 as a multidisciplinary service), Princess Alexandra Amyloidosis Service, Brisbane 

(PAAS est. 2009) and Victorian & Tasmanian Amyloidosis Service, Melbourne (VTAS est. 

September 2014). We sought to determine the incidence of each amyloid type and 

availability of novel therapies.  

 

Methods 

Each centre detailed their services, numbers and characteristics of newly diagnosed patients 

1st June 2014 and 30th May 2015, and novel therapies available. 

 

Results 

114 new patients were identified: 51 WAC, 36 PAAS, and 27 VTAS.  

 

Amyloid types were: AL 47 (41.2%), wildtype transthyretin (TTR)/senile systemic 17 (14.9%), 

localized 17 (14.9%), undergoing investigation 14 (12.3%), hereditary 9 (7.9%), genetic 

counselling 5 (4.4%), AA 3 (2.6%) & LECT2 2 (1.8%). 

 

Referral patterns and models of care differed between centres. However, all collaborate to 

offer a national diagnostic service.  WAC offers genetic screening, PAAS laser capture 

microdissection and tandem mass spectrometry for typing. All access cardiac MRI, are 

establishing DPD scintigraphy and provide local physician advice upon request. 

 

All services access Diflunisal for TTR, and participate in the ixazomib trial for 

relapsed/refractory AL.  Trials involving antisense oligonucleotides for hereditary TTR and 

monoclonal antibodies for newly-diagnosed AL will open soon. Monthly teleconferences 

between services to discuss complex cases are underway. An Amyloidosis Research Group 

of Australasia has recently formed.  

 

Conclusions 

Approximately 4 new cases of amyloidosis are referred to each service monthly. AL is the 

most common type, although TTR is frequently seen and needs exclusion to avoid 



inappropriate chemotherapy. Therapies for non-AL are now available and trials with 

antisense oligonucleotide and monoclonal antibody therapy will soon open. 
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Background 

To determine the feasibility of 18F-florbetaben positron emission tomography (PET) in 

diagnosing cardiac amyloidosis, and correlate with biventricular myocardial contractile 

function. 

 

Methods and Results 
18F-florbetaben PET was performed in 14 subjects: 5 systemic light-chain (AL) amyloid, 5 

transthyretin-related (ATTR) amyloid, and 4 control subjects with hypertensive heart disease. 

Qualitative and quantitative assessments of 18F-florbetaben activity were performed using 

mean standardized uptake value (SUV) of the left ventricular (LV) myocardium and blood 

pool, and calculation of target-to-background SUV ratio. Myocardial 18F-forbetaben retention 

index (RI) was also calculated as the percentage mean myocardial SUV change between 0-

5 mins and 15-20 mins after radiotracer injection. Global LV longitudinal and right ventricular 

(RV) free wall longitudinal strain were calculated using 2D speckle tracking 

echocardiography. Target-to-background SUV ratio and myocardial 18F-forbetaben RI were 

higher in amyloid patients compared to hypertensive control subjects. On ROC analysis, a 

myocardial 18F-florbetaben retention index (RI) cut-off value of 40% was able to differentiate 

between cardiac amyloid patients and hypertensive control subjects with 100% sensitivity 

and 100% specificity. Myocardial 18F-forbetaben RI was an independent determinant of both 

global LV longitudinal and RV free wall longitudinal strain via an inverse curve relationship. 

 

Conclusions 
18F-florbetaben PET imaging may be useful in the accurate diagnosis and differentiation of 

cardiac amyloidosis versus hypertensive heart disease. Myocardial 18F-florbetaben RI is an 

independent determinant of myocardial dysfunction in cardiac amyloidosis. 
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Aim 

Leukocyte chemotactic factor 2 amyloidosis (ALECT2) can mimic AL amyloidosis. First 

described in 2008, ALECT2 involves the kidneys and liver and 90% of reported cases are 

Hispanic.  With proteomics, 196 cases are now described and it is the third most common 

renal amyloidosis in USA, however, no Australian cases are reported. We sought to describe 

all patients diagnosed with ALECT2 in Australia.  

 

Method 

Physicians at the three amyloidosis services in Australia were contacted to submit details of 

patients diagnosed with ALECT2. Patient age, ethnicity, renal function, disease 

characteristics, patient outcome and diagnostic methods were collected. 

 

Results 

Three cases were identified. Case 1. 49-year-old Egyptian man with hypertension. Case 2. 

65-year-old Egyptian man with hypertension. Case 3.  65-year-old man of Indian British 

heritage. All patients presented with incidental worsening chronic kidney disease without 

proteinuria. All had normal liver function tests, cardiac biomarkers, serum free light chains 

and no paraprotein. Renal biopsies from all patients were examined with light microscopy, 

Congo red staining, immunohistochemistry and electron microscopy (EM). All patients had 

amyloidosis gene testing for mutations of transthyretin, lysozyme, fibrinogen A-α chain and 

apolipoprotein A1, all returned negative. 

 

Case 1 and 3 renal biopsies showed amyloid deposition on light microscopy with Congo red. 

Case 2 biopsy demonstrated hypertensive nephropathy and EM confirmed amyloid. Kappa, 

lambda and AA immunohistochemistry was negative in all. Biopsies from case 1 and 3 

underwent laser capture microdissection and tandem mass spectrometry, confirming 

ALECT2 and immunohistochemistry with anti-LECT2 antibody was positive for all. Renal 

function remained stable in all three and no patient died. 

 

Conclusion 

We present the first three Australian cases of ALECT2. It is important to distinguish ALECT2 

from AL amyloidosis to avoid inappropriate chemotherapy. ALECT2 has a good prognosis 

and should be considered in cases of renal amyloidosis without detectable plasma cell 



dyscrasiae and negative hereditary screen, especially in Hispanics or Egyptians. Mass 

spectrometry and LECT2 immunohistochemistry are valuable diagnostic tools. 

 

 

 

 

 

  

Figure 1. Renal Biopsy from Case 

1. (Top Left) Congo Red (original 

magnification x100). (Top Right) 

Congo red + polarised light 

(magnification x100), the material 

has green birefringence (Bottom 

Left) Immunohistochemical 

analysis using goat anti-human 

LECT monoclonal antibody 

(original magnification x100). 

(Bottom Right)  Electron 

microscopy (magnification 

x20,000). Randomly arranged, 

non-branching fibrils 10-15 nm 

diameter. 

 



038. Increased effector immune response in both natural killer and cytotoxic 

T cells is found in chronic myeloid leukemia patients with deep molecular 
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Theme, South Australia Health and Medical Research Institute, Adelaide, Australia 

 

We hypothesized that immune responses contribute to deep BCR-ABL molecular responses 

in chronic phase chronic myeloid leukaemia (CML) patients on tyrosine kinase inhibitors 

(TKI). We studied 42 CML patients; 15 at diagnosis, patients treated with imatinib (n=15), 

nilotinib (n=8) or dasatinib (n=3), and 1 patient in drug free remission. 

The effector immune responses of Natural Killer (NK) cells were characterized by flow 

cytometry and functional analysis by CD107a degranulation assay. Cytotoxic T lymphocyte 

(CTL) responses to leukaemia-associated antigens (LAAs) WT1, BMI-1, PR3 and PRAME 

were quantified by interferon-gamma ELISPOT. Immune suppressor regulatory T cells 

(Treg) were characterized by flow cytometry. 

We found that patients in complete molecular response (CMR) with undetectable BCR-ABL 

displayed increased antigen-specific CTL responses to LAAs, both in the number of positive 

LAAs and frequency of responses, compared to patients at diagnosis and major molecular 

response (MMR). The most abundant LAA response was to WT1 and PRAME peptides. 

Immunophenotypic analysis revealed a shift toward a more mature, cytolytic NK cell 

phenotype (CD57+, CD161+CD62L-) in MMR and CMR, consistent with up-regulation of the 

CD94/NKG2 family of inhibitory/activating receptors, the major cytotoxicity triggering 

receptor NKp46 and a functional increase in NK cell cytotoxicity capacity against K562 target 

cells. The absolute Treg number/µl was significantly lower in patients in MMR (n=15) and 

CMR (n=13) [1530 ± 194 and 915 ± 152, respectively compared to 3375 ± 445 at diagnosis 

(n=15)]. The percentage of CD3-CD56dimCD16bright cytolytic NK cells as a proportion of total 

lymphocytes was significantly increased in MMR and CMR [33.6 ± 6.6 and 33.1 ± 4.1, 

respectively compared to 7.85 ± 2.8 at diagnosis (n=6)]. 

Conclusion 

Enhanced effector immune responses may increase the rate of deep molecular responses to 

TKIs in CML, and methods to augment this may result in greater rate of success in TKI 

cessation studies.  
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Introduction 

In chronic phase chronic myeloid leukaemia (CP-CML) patients treated with frontline 

imatinib, failure to achieve early molecular response (EMR failure: BCR-ABL1 >10% at 3 

months) is predictive of inferior outcomes. Identifying patients at high-risk of EMR failure 

provides an opportunity to improve outcomes by intervention at diagnosis, as later 

intervention may not be sufficient to prevent disease progression.  

 

Aim 

To identify CP-CML patients at diagnosis, based on a predictive gene signature, who are at 

high risk of EMR failure and inferior clinical outcomes. 

 

Methods 

Peripheral blood mononuclear cells (MNCs) collected from 119 patients enrolled in the 

TIDEL-II study were subjected to IlluminaHT-12 microarray. Subsequent gene validation was 

performed using qPCR TLDA on 79 diagnostic MNC samples. The prediction analysis was 

performed using nearest shrunken centroid (NSC) method.  

 

Results 

We identified 4,456 genes that are aberrantly expressed in diagnostic MNCs from CP-CML 

patients who subsequently fail to achieve EMR (n=14/119). Samples collected from these 

patients demonstrated a gene signature significantly enriched for stem cell phenotype, cell 

cycle, and reduced immune response pathways associated with adverse prognosis in other 

cancers. From these genes, 20 validated genes were selected as the high-risk gene 

expression signature (high-riskGES) to predict EMR failure. Patients who had a high-riskGES 

exhibited significantly higher rates of EMR failure compared to those that did not (training 

cohort: 73.3% vs 8.0%; p<0.0001; HR: 4.1). This was validated on an independent patient 

cohort (validation cohort: 50.0% vs 14.8%; p=0.018; n=39; HR: 3.2). Furthermore, patients 

predicted as high-riskGES have inferior long-term outcomes (deep molecular response, event-

free survival, failure-free survial) even if EMR was achieved. 

 

Conclusion 



This novel 20-gene signature may allow for identification of patients at high risk of EMR 

failure if they were to receive standard therapy, enabling personalised therapeutic 

intervention to improve clinical outcomes. 
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Background and Aims 

Recent data from the TIDEL II trial has indicated first-line imatinib treatment, with selective 

switching to nilotinib for failure to meet specific molecular targets, or for intolerance, results 

in excellent molecular response and overall survival. Drug transporters, particularly OCT-1 

and ABCB1, have been demonstrated to impact imatinib response. Here, the clinical 

significance of ABCB1 overexpression in response to imatinib therapy was assessed in 

patients enrolled in TIDEL II. 

Method 

ABCB1 mRNA expression was retrospectively assessed by PCR at day 0, day 22 post 

imatinib therapy initiation and, where relevant, at cessation in CP-CML patients. 

Results 

A change in the level of expression after 22 days exposure to imatinib compared with 

baseline ABCB1 was observed (range 0.6–2.3-fold, median 2-fold), suggesting imatinib 

exposure may alter ABCB1 expression. This change was not related to the level of BCR-

ABL1 expression (p=0.29 at day 0 and p=0.84 at 1 month). Assessing the impact of a ≥2-fold 

rise in ABCB1 expression on response, and comparing this with patients where a <2-fold 

rise was observed revealed significant differences in outcome between the two groups: 

ABCB1 over the 

first 22 days of 

treatment 

% of patients achieving 

EMR MMR by 12 mo MMR by 24 mo EFS MR4.5 

<2-fold rise (n=22) 86% 64% 72% 77% 64% 

≥2-fold rise (n=22) 60% 14% 27% 40% 5% 

p-value 0.006 0.001 0.001 0.018 <0.001 

 

Nilotinib is also known to be exported by ABCB1. While 16/20 (80%) patients with ≥2-fold 

rise in ABCB1 who demonstrated sub-optimal response (no prior MMR) on imatinib switched 



to nilotinib, none subsequently achieved confirmed MMR, suggesting nilotinib may provide a 

poor therapeutic option for patients with up-regulation of ABCB1. 

Conclusion 

This rapid PCR-based assay performed pre and 22 days-post the start of imatinib therapy in 

CP-CML patients provides a potent early predictor of subsequent imatinib response; the data 

here also suggests nilotinib is likely a poor subsequent therapeutic option for patients with 

up-regulated ABCB1 expression in response to imatinib. This data exemplifies the 

importance of drug transporters in the setting of TKI therapy and patient response, and 

provides a new, effective, easily translatable prognostic biomarker based on ABCB1. 
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Ponatinib, a potent 3rd-generation tyrosine kinase inhibitor (TKI), was rationally designed to 

target the T315I BCR-ABL1 kinase domain (KD) mutation that mediates resistance to 

imatinib, nilotinib, and dasatinib. However, being a novel therapeutic, little is known about 

the mechanisms that allow ponatinib-resistance. Here, we investigated modes of ponatinib 

resistance in TKI-naïve and dasatinib-resistant BCR-ABL1+ cell lines. 

Ponatinib resistance was generated via exposure to increasing concentrations of ponatinib in 

4 BCR-ABL1+ cell-lines: 1) K562, 2) K562-DOX (ABCB1-overexpressing variant) 3) K562-

DOX-55D (55 nM dasatinib-resistant) and 4) K562-T315I (200 nM dasatinib-resistant, 

harbouring the T315I mutation). Ponatinib-naïve controls were maintained in parallel for 

each line. R indicates ponatinib-resistant variants. 

The two dasatinib-resistant cell lines treated with ponatinib demonstrated the emergence of 

BCR-ABL1 KD mutation(s). The level of T315I in the K562-T315I-R line increased from 44% 

to 81%. The K562-DOX-55D-R developed the compound mutation G250E/E255K (>50%).  

K562-R and K562-DOX-R had no detectable KD mutations and both resistant lines show 

similar Bcr-Abl activity compared to controls, suggesting resistance was Bcr-Abl-

independent. Axl, a receptor tyrosine kinase, has previously been associated with TKI 

resistance. Adherence is a hallmark of Axl overexpression and accordingly both resistant 

lines exhibited increased cell adhesion. Both resistant lines demonstrated increased Axl 

protein expression. Moreover, after incubation with ponatinib and Axl inhibitors, R428 or 

BMS-777607, the viabilities of the two resistant lines were significantly reduced compared to 

controls (Figure 1). Ponatinib sensitivity was restored following ShRNA-mediated-knockdown 

of Axl followed by incubation with 50 nM ponatinib, suggesting Axl is critical for Bcr-Abl-

independent ponatinib resistance. 

 Overall, we show that in the setting of prior TKI-exposure, BCR-ABL1 KD mutations are 

likely to cause ponatinib resistance. In the TKI-naïve setting, Bcr-Abl-independent modes of 

resistance may develop, and Axl may be a key mediator of this resistance. These data 

suggest combination therapeutic approaches may be required in this setting. 
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Figure 1A: Axl inhibitor R428 or BMS777607, together with ponatinib, significantly 
reduced the viability of K562R compared to control line 

K562 Control K562R with 200 nM ponatinib K562R
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Figure 1 B: Axl inhibitor R428 or BMS777607, together with ponatinib, 
significantly reduced the viability of K562 DOXR compared to control line 

K562 DOX control K562 DOXR, with 200 nM ponatinib K562 DOXR

* p=0.022
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myeloproliferative neoplasms by targeted amplicon sequencing 
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Aims 
Mutations in CALR have recently been detected in JAK2-negative myeloproliferative 
neoplasms (MPNs) and are key pathological drivers in these diseases. In addition, CALR 
mutated MPNs also show significant clinicopathological differences to JAK2 and MPL 
mutated cases. Whilst a spectrum of additional mutations have been described in the MPNs 
as a whole, relatively little is known specifically about the mutational profile of CALR mutated 
MPNs. We aimed to assess the mutational landscape specifically of CALR mutated MPN’s 
and characterise differences between CALR and JAK2/MPL mutated cases.  
 
Method  
Peripheral blood/bone marrows from patients referred for diagnostic testing to PMCC were 
analyzed by a custom-designed 26-gene targeted next generation sequencing panel. Library 
preparation was done using Fluidigm Access Array system and variant calling was done 
using an in-house bioinformatics pipeline (PathOS), reporting software and a standardized 
curation procedure. 
 
Results 
140 cases were identified including 80 cases of CALR mutated ET/MF and 70 cases of 
JAK2/MPL mutated ET/MF. Epigenetic pathway genes (TET2, EZH2, DNMT3A, ASXL1, and 
IDH1/2) and splicing factor genes (SF3B1, SRSF2, U2AF1) were frequently found to be co-
mutated in both JAK2 and CALR mutated neoplasms. 66% of MF and 18% of ET cases 
showed additional coexisting mutations in the CALR mutated cohort. This was comparable 
to the JAK2 mutated cohort in which 54% of MF and 12% of ET cases showed additional 
mutations. More frequent mutations were observed in MF cases (median=2) as compared to 
ET cases (median=1) in both subgroups consistent with the hypothesis that MF is a more 
advanced stage of disease and has a more complex mutational spectrum.  
 
Conclusion 
The mutational spectrum of CALR mutated MPNs is broadly similar to JAK2 mutated MPNs 
for the genes tested. In addition, we confirm that myelofibrosis is a genetically more complex 
disease than essential thrombocythaemia, for both CALR-mutated and JAK2-mutated 
subtypes. 
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Aim 

To investigate the efficacy of oral Pacritinib (Pac) for the treatment of advanced stage 

myelofibrosis in a phase III trial (PERSIST-1) 

 

Methods 

The efficacy and safety of daily oral Pac was compared to BAT (2:1). The primary endpoint 

was the proportion of ITT patients (pts) achieving ≥35% spleen volume reduction (SVR) at 

week (wk) 24 by centrally-reviewed MRI or CT. Secondary endpoints included the proportion 

achieving ≥50% reduction in total symptom score (TSS) at wk24 using the MPN SAF.  

 

Results 

327 were enrolled (Pac: 220, BAT: 107), 62% with primary MF. Median time from diagnosis 

was 1.12 years (Pac 0.99, BAT 1.60); 15% had a platelet counts <50,000/ µL; 75% were 

JAKV617F positive. 

Efficacy ITT: The estimated median duration of treatment was 16.2 months for Pac and 5.9 

months for BAT. Sixty-two percent of BAT patients received active disease directed therapy. 

The SVR rates at wk24 were 19.1% for Pac vs. 4.7% for BAT (p=0.0003) in ITT and 25% vs. 

5.9% (p=0.0001) in the evaluable population. 79% of BAT patients crossed over to Pac; 21% 

had achieved a >35% reduction in spleen volume at data cutoff. TSS response rates were 

24.5% for Pac vs. 6.5% for BAT (p<0.0001) by ITT, and were 46.2% vs. 8.8% in evaluable 

pts (p<0.0001). In pts with <50,000 platelets/μ/L, the SVR rates were 22.9% vs. 0% 

(p=0.045) by ITT and 33.3% vs. 0% in evaluable pts (p=0.037). In RBC transfusion 

dependent patients, 25.7% of Pac pts became RBC independent vs. 0% of BAT pts 

(p=0.043).  

Safety: The most common adverse events (AE) for Pac were diarrhea, nausea, and 

vomiting; (grade 3 were <5%, <1%, <1% respectively). Hematologic AEs were similar 

between Pac and BAT.  

 

Conclusion 

Pac is well tolerated and induces significant and sustained SVR and symptom control, even 

in patients with severe thrombocytopenia.  
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Aim 

To investigate how mutations in the zinc finger domain of KLF1 cause dominant hemolytic 

anemia in mice and man. 

 

Background 

KLF1 is an essential erythroid-specific transcription factor. A number of studies have shown 

up to ~700 genes are poorly expressed when KLF1 is absent, and this is responsible for 

failure of effective red blood cell production in Klf1-/- mice. Recently an ENU-generated 

mouse model of neonatal anemia, ‘nan’, was reported to harbor a mutation in the second 

zinc-finger of KLF1 (E339D). A mutation at the same amino acid results in human CDA type 

IV. This mutation leads to a more severe phenotype than the KLF1 null allele, suggesting it 

has an unusual dominant function.  

 

Methods 

To investigate how ‘nan’ might cause disease, we introduced tamoxifen-inducible versions of 

KLF1 and KLF1E339D into an erythroid cell line derived from Klf1-/- fetal liver cells. We 

performed ChIP-seq to determine differences in genome occupancy in vivo, and identified 

novel sites occupied by KLF1E339D but not by wild type KLF1. We performed 4sU RNA-seq to 

determine the direct transcriptional consequences of aberrant binding. 

 

Results 

We found KLF1E339D binds a degenerate CACC box element (CCMNGCCC) in comparison 

with wild type KLF1. Ectopic binding is accompanied by aberrant gene expression. We find a 

4-fold greater number of genes induced by KLF1-nan compared with wild type KLF1 which is 

consistent with degenerate genome occupancy. We confirmed aberrant binding using EMSA 

and surface plasmon resonance (SPR) using recombinant GST-Klf1 zinc finger domains 

expressed in E.coli. The degenerate motif is consistent with structural models of how KLF1 

interacts with its binding site. 

  

Conclusions 

Our RNA-seq, ChIP-seq and SPR studies provide a novel explanation for how mutations in 

KLF1 result in dominant anemia. To our knowledge, this mechanism of disease is novel. 

 

 

 



045. KLF1 null neonates display hydrops fetalis and a deranged erythroid 
transcriptome 
 
 
Perkins A 1, 2, Magor G 1, Tallack M 1, Gillinder K 1, Bell C 1, McCallum N 3, Williams B 3 

 
1 Mater Research, University of Queensland, 2 Princess Alexandra Hospital, Brisbane, 
Queensland, 3 Royal Brisbane and Women's Hospital, Brisbane, Queensland 
 
 
Aim 

To investigate the cause of severe haemolytic anemia and hydrops fetalis. 

 

Methods 

We investigated a neonate with severe NSHA and kernicterus. We undertook resequencing 

of the KLF1 gene and RNA-seq on late erythroblasts to define the transcriptome compared 

with normal erythroid cells.  

 

Results 

We describe a case of severe neonatal anaemia with kernicterus due to compound 

heterozygosity for null mutations in KLF1, each inherited from asymptomatic parents. One of 

the mutations is novel. The phenotype of severe DAT-negative non-spherocytic hemolytic 

anaemia (NSHA), jaundice, hepato-splenomegaly, and marked erythroblastosis is more 

severe than that present in CDA type IV due to dominant mutations in the second zinc-finger 

of KLF1. There was a very high level of HbF expression into childhood (>70%), consistent 

with a key role for KLF1 in human haemoglobin switching. We performed RNA-seq on 

circulating erythroblasts and found human KLF1 acts like mKLF1 to coordinate expression of 

many genes required to build a red cell including those encoding globins, cytoskeletal 

components, AHSP, heme synthesis enzymes, cell cycle regulators, and blood group 

antigens. We integrated RNA-seq with ChIP-seq data to determine direct regulation of many 

differentially expressed genes. Based on this information we have provided antenatal DNA 

testing to at risk families.  

  

Conclusions 

We identify novel KLF1 target genes including KIF23 and KIF11 which are required for 

proper cytokinesis. We also identify new roles for KLF1 in autophagy, global transcriptional 

control and RNA splicing. KLF1 heterozygous mutations are very common in Asia, with an 

incidence of >1% in some regions. Thus, we suggest loss of KLF1 should be considered in 

otherwise unexplained cases of severe neonatal NSHA or hydrops fetalis. We present a 

simple screening strategy to detect heterozygous carriers and at risk pregnancies.  

 

 

 
  



046. An observational, non-interventional, multicentre, multinational registry 
of patients with a typical haemolytic uraemics syndrome (aHUS): an update to 
the initial characteristics of the Australian Cohort 
 
 
Fuller S 1, Isbel N 2, Hughes P 3, Ferrari P 4, Kausman J 5, Lim W 6, Chapman J 7, Chadban S 

8, Mantha M 9, Brown F 10, Hsu D, Licht C, Fremeaux-Bacchi V 
 
1 Dept of Haematology, Nepean Hospital, Sydney, NSW Australia, 2 Dept of Nephrology, 
Princess Alexandra Hospital, Brisbane, QLD Australia, 3 Dept of Nephrology, Royal 
Melbourne Hospital, Melbourne, VIC, Australia, 4 Dept of Nephrology, Prince of Wales 
Hospital, Sydney, NSW, Australia, 5 Dept Nephrology, Royal Childrens' Hospital, Melbourne, 
Vic, Ausatralia, 6 Dept of Nephrology, Sir Charles Gairdner, Perth, WA, Australia, 7 Renal 
Transplant Unit, Westmead Hospital, Sydney, NSW, Australia, 8 Department of Renal 
Medicine, Royal Prince Alfred Hospital, Sydney, NSW; Renal Services, Australia, 9 Cairns 
Base Hospital, Cairns, Qld; Department of Nephrology, Australia, 10 Monash Medical Centre, 
Melbourne, Vic, Australia 
 
 

Aim: To report an update of the baseline demographics of the Australian Cohort of patients 

with aHUS enrolled into the global aHUS Registry. 

Background: aHUS is an ultra-rare, genetic, life-threatening disease of chronic complement 

activation leading to systemic thrombotic microangiopathy, with renal and other end-organ 

damage. There is a paucity of information on incidence, diagnosis, treatment and patient 

outcomes. The global aHUS Registry is a multi-centre, multi-national non-interventional 

registry, initiated in April 2012, prospectively collects information on patients with aHUS.  

Methods: Patients with aHUS are enrolled by the treating physician and demographic, 

disease history, laboratory data, treatments, efficacy and safety outcome data are collected 

at baseline and every 6 months thereafter. 

Results: By March 30, 2015, 39 Australian pts from 11 centres were enrolled in the aHUS 

registry. 36 (92%) patients were ≥18 yrs and 29 (74.4%) patients were female. 7 pts (17.9%) 

had a family member diagnosed with aHUS. 35.3% of these patients had received a kidney 

transplant, 76.5% received dialysis and 85.3% had received plasma exchange or infusion. 

15 (41.7%) were treated with eculizumab [ECU] therapy with a median duration of treatment 

of 2 years (0.0 – 4.8yrs). Mean age at ECU treatment initiation was 28.76 yrs (1.7 – 43.2yrs).  

Conclusions: Analyses of data obtained through the aHUS Registry will increase our 

understanding of the history and disease progression in patients with aHUS, and may help 

optimize management of patients with this rare and life-threatening disease. New clinical 

sites are encouraged to participate. 

 

 

 

 



047. A randomised trial of olanzapine and palonosetron versus infused 
ondansetron for the treatment of chemotherapy-induced nausea and vomiting 
(CINV) in patients undergoing haematopoietic stem cell transplantation (HSCT) 
 
Nakagaki M 1, Barras M 2, Curley C 3, Kennedy G 4 

 
1 Royal Brisbane and Women's Hospital, 2 Royal Brisbane and Women's Hospital, 3 Royal 
Brisbane and Women's Hospital, 4 Royal Brisbane and Women's Hospital 
 
Aim 

To compare the effectiveness of olanzapine and palonosetron to an ondansetron infusion 

(standard of care) for the treatment of breakthrough CINV in patients undergoing HSCT. 

 

Method 

A randomised open-label prospective study was performed in patients undergoing HSCT, 

who had breakthrough CINV despite standard prophylaxis with ondansetron 24mg daily and 

aprepitant. Patients were randomised either ondansetron 32mg as a continuous infusion 

over 24 hours, an olanzapine wafer 10mg once daily, or a palonosetron 0.25mg as a single 

dose.The primary endpoint was no emesis, no rescue medication, and nausea score 

reduction of 50% or more. The secondary endpoint was nausea score reduction of 50% or 

more. Both enpoints were measure at 24 hours and 48 hours after the initiation of the 

treatment.  

 

Results 

59 patients were randomised and evaluated (16, 21 and 22 patients to the ondansetron, 

olanzapine and palonosetron arms respectively). The primary endpoint was observed in 6% 

(ondansetron), 43% (olanzapine) and 18% (palonosetron) of the patients at 24 hours. At 48 

hours, the response was 13% (ondansetron), 62% (olanzapine) and 18% (palonosetron), 

respectively. Olanzapine was significantly more effective than ondansetron (p=0.02 and 

p=0.006 at 24 and 48 hours). The secondary outcome was observed in 12% (ondansetron), 

60% (olanzapine) and 62% (palonosetron) of the patients at 24 hours. Both olanzapine and 

palonosetron were more effective compared to ondansetron (p=0.006, p=0.003 

respectively). The response was 33% (ondansetron), 71% (olanzapine) and 43% 

(palonosetron) at 48 hours (p>0.05). 

 

Conclusions 

When compared to current treatment, olanzapine 10mg is an effective treatment of 

breakthrough CINV in patients undergoing HSCT. A single dose of palonosetron is effective 

for the treatment of nausea up to 24 hours.  

 

 

 

 

 

 



048. Innovation to increase recruitment. A smart-phone App with current, 
comprehensive, targeted trials information. 
 
Ristuccia R 1, Huseincehajic A 2, Trotman J 2, Haematology Clinical Research Network N 3 

 
1 The St George Hospital, 2 Concord Repatriation General Hospital, 3 Haematology Clinical 
Research Network 
 
 

Aim 

Poor recruitment to haematology trials is partly attributed to difficulty in maintaining 

knowledge of current recruiting trials. The public and private hospitals of the Haematology 

Clinical Research Network, (HCRN) New South Wales (NSW), aimed to develop a smart-

phone Application, (App) for rapid access to information to increase patient referrals. 

 

Method 

Key objectives - an App free to download, simple to use and effective. Endpoints - rates of 

App usage, and trial referrals.  With search filters of Disease, Location & Sponsor, the App 

has an easy to navigate listing of currently recruiting haematology trials in NSW and ACT. 

The back-end database ensures currency of trial information, updated and managed at a 

local level by the trial unit managers. 

 

Results 

ClinTrial Refer launched on iTunes and Google Play in June 2013. Usage metrics show 

3,122 users, and over 23,308 sessions lasting an average 53 seconds. 87% are repeat 

users for an average 15 sessions with 170 users per month. Cross-site referral is now 255 

patients (average 6 per month, range 0-18) for clinical trials: a sustained increase over 

previous estimates of 1.8 per month. There has been a 33% increase in trials recruitment 

from 306 patients in 2012 to 460 in 2014 and a 30% increase in trials unit staffing across 

NSW. The referral of patients from rural NSW and private haematologists has also resulted 

from this collaboration. The App is a template and has been replicated for nine other 

Australasian cancer trial networks- in different regions and disciplines. 

 

Conclusion 

ClinTrial Refer is a simple mobile App in the pockets of clinician researchers, trials staff & 

patients. It has increased haematologists’ knowledge of the local trial portfolio and has 

facilitated considerable cross-site collaboration and viability of trials units across the State 

with a marked increase in patient access to trials.  

 

 



 
 

 

 

 

 

 

 

 

 
  



049. Infection is an independent predictor of outcome in patients with diffuse 
large B cell lymphoma treated with R-CHOP 
 
 
Dendle C 1, Gilbertson M, Stuart R, Korman T, Opat S, McQuilten Z 
 
1 Monash Health, Monash University, 2 Monash Health, Monash University 
 
 
Aim 

To identify risk factors for infection in patients with diffuse large B cell lymphoma (DLBCL) 

undergoing rituximab, cyclophosphamide, vincristine, adriamycin and prednisolone (R-

CHOP) treatment and to determine whether infection is associated with worse overall 

survival. 

 

Methods 

Retrospective cohort study in an Australian tertiary hospital. All patients with DLBCL who 

received R-CHOP from 2003-2014 were identified and information collected from hospital 

admissions, laboratory results and medical record review. Infection was defined as 

hospitalisation with an ICD-10-AM diagnostic code for infection. Risk factors for infection and 

association between infection and survival were modelled using Cox proportional hazards 

regression, with infection and neutropenia treated as time-varying co-variates. 

 

Results  

Over the 10-year period there were 325 patients; 191(58.77%) males, median age 67 years 

(range 23-90 years). 

145 (45%) patients experienced ≥ 1 infection; 81 (25%) had ≥ 2 infections. Independent 

predictors of infection were Charleson comorbidity index score ≥ 6 hazard ratio [HR] 3.42, 

95%CI 1.55-7.52 p=0.002), Eastern Cooperative Oncology Group (ECOG) performance 

status (HR 1.57, 95%CI 1.29-1.90 p=<0.005) and neutropenia in preceding 48 hours (HR 8.33, 

95%CI 5.3-12.95 p=<0.005).  

99 (31%) patients died. On multivariate analysis, infection was an independent predictor of 

survival (HR 2.24 95%CI 1.29-3.89 p=0.002), as were age (HR 1.03, 95% CI 1.01-1.05 

p=0.006), Charleson comorbidity index (3-5 HR 2.41, 95% CI 1.32 to 4.40 p=0.004; score of 

≥6 HR 7.63, 95%CI  3.29-17.70 p=<0.005), ECOG performance status (HR 1.61, 95% CI 

1.18-2.20 p=0.002), neutropenia (HR 2.65, 95%CI  1.44-4.87 p=0.003) and infection (HR 

2.24 95%CI 1.29-3.89 p=0.002). 

 

Conclusions 

Infections are common among patients with DLBCL treated with R-CHOP. Patients at 

highest risk of infection and death are those with multiple comorbidities, poor performance 

status and neutropenia during therapy. An infectious episode itself is an independent 

predictor of survival. These finding could be used to target infection prevention programs.  

 

 

 

 



050. Care coordination for Aboriginal and Torres Strait Islander patients with 
cancer: one hospital's experience 
 
 
Selby C 
 
 SA Health 
 

Aboriginal and Torres Strait Islander people affected by cancer are less likely to be treated 

effectively due to a variety of factors leading to treatment delays and lower treatment 

completion. Improvements are needed in mainstream health services to better address the 

needs of Aboriginal and Torres Strait Islander patients in a culturally appropriate manner 

with increased focus on the physical, psychological, social, information and cultural needs of 

Aboriginal and Torres Strait Islander patients and their families/carers throughout the cancer 

experience1.  

The Cancer Care Coordinators Aboriginal and Torres Strait Islander Health will use stories 

that describe the experiences of Aboriginal and Torres Strait Islander cancer patients having 

treatment in a tertiary hospital.   They will provide information about the issues faced by 

patients, carers and services providers and the actions undertaken to address issues and 

the outcomes achieved to date.   

Information about the Cancer Care Coordinator experiences in establishing effective and 

sustainable roles that improve system barriers will also be discussed. 

1
 SA Health Companion Document to the Statewide Cancer Control Plan (2011 – 2015) 

 

 

 

 

 

 

 
  

                                                           
 



051. Extended care: A patient cared for in Adelaide, Alice Springs and 
beyond 
 
Turpin K 
 
 Women's and Children's Hospital, Adelaide, SA 
 

 

This presentation is a case study highlighting the challenges and success of providing care 

to paediatric oncology patients in remote communities. The case study will discuss working 

with cultural differences, liaising with remote and rural healthcare centres and teams to 

coordinate care and follow up of a paediatric oncology patient. Compliance, family and 

patient education around diagnosis, treatment and follow up requirements will also be 

discussed.  The communication and liaison, between the key healthcare stakeholders, 

needed to enable a patient to safely return home will also be highlighted.   

  



052. Challenges of transfusion support in Cambodia 
 
Quested B 
 
 Australian Red Cross Blood Service 
 
Haematology care is complex, often costly and heavily reliant on blood product support. 

Cambodia is one of the world’s poorest nations with limited health funding and variable 

availability to haematology care. Blood product modifications to provide special requirements 

for patients are not able to currently be met. Evidence based Patient Blood management 

guidelines underpins transfusion practice in Australia. However, research and evidence 

based best practice is undertaken in well-resourced environments and not always applicable 

to the Cambodian context. So practice requires a balanced consideration of resources.   

 

 

 
  



053. Cytokine receptor-like factor 2 (CRLF2) rearranged ALL cases with a Ph-
like gene signature represent a distinct group of patients enriched for JAK2 
mutations 
 
Sadras T 1,2, Heatley S 1,2, Nievergall E 1, Kok C 1,2, Dang P 1, Yeung D 3,4, Moore S 5, Hughes 
T 1-4, White D 1,2 

 
1 South Australian Health and Medical Research Institute, Adelaide, SA, 2 Discipline of 
Medicine, University of Adelaide, Adelaide, SA, 3 Centre for Cancer Biology, SA Pathology, 
Adelaide, SA, 4 Department of Haematology, SA Pathology, Adelaide, SA, 5 Department of 
Genetic Pathology, SA Pathology, Adelaide, SA 
 
 
High expression of CRLF2 occurs in 5-15% of adult and pediatric B-cell precursor (BCP)-

ALLs, and commonly results from a cryptic deletion that juxtaposes CRLF2 to the promoter 

of P2RY8 (P2RY8-CRLF2), or from the translocation of CRLF2 to the immunoglobulin heavy 

chain locus (IGH-CRLF2), bringing CLRF2 under the control of IGH enhancer elements. 

CRLF2 overexpression requires the presence of additional oncogenic lesions for leukemic 

transformation, and 30-50% of CRLF2-rearranged cases harbor activating mutations in 

JAK2. While the prognostic significance of CRLF2 rearrangements (CRLF2-r) remains 

debatable, recent reports demonstrate that CRLF2-r are enriched in Ph-like ALL, a new high-

risk sub-type. In this study we show that Ph-like BCP-ALL cases with CRLF2-r represent a 

distinct genetic sub-group that may reflect underlying differences in secondary cooperating 

lesions and disease progression. 

We have screened >300 BCP-ALL samples from our Australian cohort (age between 0.5-75 

years) and identified 27 CRLF2-r cases (P2RY8-CRLF2 n=14 and IGH-CRLF2 n=13). 

Interestingly, the frequency of IGH-CRLF2 rearrangements increased with age. Activating 

JAK2 mutations were found in 10/27 cases and consistent with prior reports cases harboring 

JAK2 mutations, responded to JAK inhibitors in vitro. 20/27 cases classified as Ph-like based 

on a customized Taqman-Low-Density-Array determined signature, and these samples also 

expressed significantly higher levels of MUC4 and GPR110 than the non-Ph-like CRLF2-r 

cases, despite no significant difference in CRLF2 levels. Most strikingly, the activating JAK2 

mutations were restricted to the Ph-like patients. These results suggest that JAK2 mutations 

are highly enriched in Ph-like CRLF2-r cases, likely indicating differences in disease 

etiology, and highlighting the heterogeneity of ALL which can be observed within a subset of 

patients that harbor identical translocations, and which have previously been analyzed as 

one group. We are currently using NGS and drug-screening approaches to further elucidate 

the genetic landscape of these newly described subsets of CRLF2-r patients.  

 

 

 

 

 

 



054. In-vitro Modelling of therapeutic resistance to elucidate mechanisms of 
TKI-resistant high-risk ALL 
 
 
Asari K 1,2, Heatley S 1,2, Leclercq T 1,2, Fitter S 2, Zannettino A 1,2, Hughes T 1,2,3, White D 1,2 

 
1 South Australian Health and Medical Research Institute (SAHMRI), SA 5000, Australia, 2 
School of Medicine, The University of Adelaide, SA 5000, Australia, 3 Department of 
Haematology, SA Pathology, SA 5000, Australia 
 
 
Aim 

Philadelphia-chromosome positive (Ph+)/BCR-ABL1+ acute lymphoblastic leukaemia (ALL) 

is a high-risk subtype across all ages. Genomic profiling has identified a new subtype of 

high-risk ALL termed Ph-like ALL. Ph-like ALL has a gene expression profile similar to Ph+ 

ALL, characterised by the presence of fusion genes that converge on kinase and cytokine 

signalling pathways, and is sensitive in vitro to tyrosine kinase inhibitors (TKIs). Despite well-

documented efficacy profiles, it is known from TKI use in CML and Ph+ ALL that resistance 

is likely, resulting in relapse. Our study aims to model and understand the mechanisms of 

TKI-resistance in Ph+ and Ph-like ALL to inform future therapeutic strategies that avert or 

overcome resistance, thereby improving patient outcomes. 

 

Methods 

Dasatinib and ponatinib-resistant SUP-B15 (Ph+ ALL) lines were generated via dose-

escalation and IC50 of p-CrkL (downstream Abl partner) determined. Ph-like ALL lines were 

generated via retroviral-transduction of fusions identified in patient cohorts (RANBP2-ABL1 

& SSBP2-CSF1R) into Ba/F3 pro-B cells and transformation confirmed via IL-3 independent 

growth. Cells were tested for sensitivity to imatinib, dasatinib, ponatinib and ruxolitinib and 

analysed via flow-cytometry, Western blotting of downstream effector proteins and cell death 

pathways.  

 

Results 

TKI-resistance in SUP-B15 cells was Bcr-Abl independent, with no increase in Bcr-Abl 

activity despite abrogation of cell death in the presence of TKIs. Ba/F3 Ph-like cells 

demonstrated IL-3 independent viability (RANBP2-ABL1: 91.8%, SSBP2-CSF1R: 92.3%, 

empty-vector control: 28.8%, Ba/F3 parental control: 27.9%) and sensitivity to TKIs at 

clinically relevant doses (~1μM imatinib, ~5nM dasatinib) with exposure decreasing p-Stat5, 

p-Erk and p-CrkL. Investigation into mechanisms underpinning TKI-resistance in high-risk 

ALL is ongoing. 

 

 

 

 

 

 

 

 

 

 

TKIs SUP-B15 (Ph+ ALL) Lines Cell Death ID50 p-CrkL IC50 

Dasatinib 
Control < 5 nM 5.9 nM 

Dasatinib-Resistant > 50 nM 4 nM 

Ponatinib 
Control < 5 nM 5.25 nM 

Ponatinib-Resistant > 50 nM 2.25 nM 



Conclusion 

Treatment resistance remains a major clinical hurdle, requiring urgent characterisation (i.e. 

Bcr-Abl-independent resistance and point-mutations in Ph+ ALL). Modelling resistance has 

the potential to inform future clinical approaches to avert resistance and relapse in Ph+ and 

Ph-like ALL. 

 

 

 
  



055. Acute lymphoblastic leukemia: MRD with less explored markers 
 
 
Misra A 1, Chopra A 1, Vishwanath A 1, Soni S 1, Bakhshi S 2, Seth R 2, Kumar R 1 

 
1 Laboratory Oncology, Dr Brairch, AIIMS, New Delhi, India, 2 AIIMS, New Delhi, India 
 
 

Aim 

Minimal residual disease (MRD) is currently the most important prognostic indicator in B- 

lineage acute lymphoblastic leukemia (ALL). Its detection is based on identification of 

leukemia associated immunophenotype (LAIP). In this study, we evaluated the incidence of 

a large panel of markers in B-ALL. 

Materials and Methods 

 

Bone marrow samples of B-ALL, diagnosed on morphology, cytochemistry and 

immunophenotyping were retrospectively analysed for the expression of novel B-cell 

markers by 5-color flow cytometry including CD123/CD44, CD81/CD49f, CD66c/CDCD10, 

CD109/CD11b and CD105/CD29 conjugated with FITC/PE, respectively. The expression of 

these markers was compared with the control marrows (n=10). 

 

Results 

The 10 novel markers studied were aberrantly expressed in 107 (60.5%) cases. The 

markers CD123, CD49f, NG2, CD11b,CD105, CD29,CD109 and CD66c were found to be 

overexpressed and CD81 and CD44 underexpressed.CD44 was also under expressed in a 

subset of cases. 

 

Conclusion 

The markers CD123, CD81, CD66c, CD44 and CD49f are aberrantly expressed in a majority 

of B-ALL cases and should be incorporated in B-ALL MRD analysis panels. 

 

 

 

 

 

 

 

 
  



056. Rapid screening for targetable mutations in adolescents with high risk 
acute lymphoblastic leukaemia: a case series 
 
 
Osborn M 1,2, Heatley S 3, Sadras T 3, Suppiah R 2, Young A 2, Sutton R 4, Law T 4, White D 3, 
Revesz T 2, Trahair T 5 

 
1 Youth Cancer Service SA/NT, Royal Adelaide Hospital, 2 SA Pathology, 3 SAHMRI, 4 
Children's Cancer Institute, 5 Sydney Children's hospital 
 
 
Ph-like acute lymphoblastic leukaemia (Ph-like ALL) is more frequent in adolescents and 

young adults (AYAs) than younger children, has worse outcomes, and is associated with 

kinase alterations which may be targetable by currently available drugs. Incorporation of 

kinase inhibitors into the early components of treatment will require sensitive and rapid 

screening tests of appropriately selected patients. We describe three adolescents, aged 15-

18 years with high risk ALL, as defined by suboptimal early response, who were screened 

for Ph-like ALL disease and potentially targetable genetic alterations. Diagnostic samples 

were analysed with phospho-flow cytometry, candidate fusion PCR, Taqman low density 

array, and mRNA sequencing. Case 1 was analysed due to persistent minimal residual 

disease (MRD) of 2 x 10-3 despite Berlin-Frankfurt-Munster high risk blocks of 

chemotherapy. A NUP214-ABL1 fusion and alterations in IKZF1 and PAX-5 were identified, 

with phospho-flow demonstrating in vitro sensitivity to ABL-kinase inhibitors. The addition of 

2 weeks of dasatinib to a subsequent cycle of mitoxantrone-FLA resulted in a 2-log reduction 

in MRD to 2 x 10-5. Case 2 had an IKZF1 deletion but no targetable mutation could be 

identified. As such, he proceeded to transplant despite persistently high MRD (1x10-3). Case 

3 had an SSBP2-CSF1R fusion identified on sequencing with phospho-flow indicating 

sensitivity to dasatinib. These cases demonstrate the feasibility of detecting targetable 

mutations in real time to influence therapy, potentially facilitating treatment with kinase 

inhibitors to reduce MRD in carefully selected cases. This approach also provides unique 

insights into the biology of high risk ALL in AYAs.   

 

 

 

 

 

 

 

 

 
  



057. Dual sphingosine kinase 2 and proteasomal inhibition induces 
synergistic endoplasmic reticulum stress and a terminal unfolded protein 
response in multiple myeloma 
 
 
Wallington-Beddoe C 1,2,3, Vandyke K 2,4, Zannettino A 3,4, Pitson S 1,2,3 

 
1 Centre for Cancer Biology, University of South Australia, Adelaide, South Australia., 2 SA 
Pathology, Frome Rd, Adelaide, South Australia., 3 School of Medicine, University of 
Adelaide, Adelaide, South Australia., 4 South Australian Health and Medical Research 
Institute, Adelaide, South Australia. 
 
 
Aim 

Sphingosine kinase 2 (SK2) is located in the ER and catalyses formation of sphingosine 1-

phosphate, a bioactive lipid with cell survival roles. Manipulating SK2 is thought to induce ER 

stress, thereby activating the homeostatic Unfolded Protein Response (UPR). Prolonged 

UPR activation leads to apoptosis, a pathway exploited by the proteasome inhibitor, 

Bortezomib. This study assessed the consequences of inhibiting SK2 in combination with 

Bortezomib in human myeloma cells lines (HMCL) and in a murine model of myeloma. 

 

Results 

SK2 expression increases with disease progression from MGUS to myeloma (E-MTAB-363, 

P<0.001). The selective SK2 inhibitor, K145, decreased HMCL viability with IC50 values of 2-

8 µM and induced caspase-3 cleavage, which was reversible with a pan-caspase inhibitor 

(Z-VAD-FMK). Similarly, shRNA knockdown of SK2 resulted in a 50% reduction in 

proliferation. Co-administration of sub-cytotoxic concentrations of Bortezomib and K145 

resulted in strong synergistic HMCL death with a greater than 50% reduction in the IC50 

values of either drug alone. Although Bortezomib and K145 individually induced ER stress, 

the combination resulted in greater ER stress as evidenced by increased expression of the 

ER chaperone Grp78 and UPR components p-EIF2a and XBP1s. Further, persistent ER 

stress activated pro-apoptotic UPR signalling with expression of CHOP and p-JNK. The 

5TGM1/C57KaLwRij murine myeloma model was used to assess the anti-myeloma effects 

of Bortezomib and K145 combination therapy. Compared to vehicle, or either compound 

alone, myeloma disease burden was synergistically reduced in mice treated with 20 mg/kg 

K145 and 0.5 mg/kg Bortezomib for two weeks. Notably, vehicle-treated mice had on 

average 30 times more disease than those receiving both drugs (P<0.001, 95% CI 11-87). 

CT imaging and 3D reconstruction of disease-bearing pelvises showed reduced lytic lesions 

and greater trabecular integrity in mice receiving both drugs compared to other groups. 

 

Conclusion  

SK2 inhibition synergistically acts with Bortezomib to induce a terminal UPR in myeloma 

cells, suggesting that combination SK2/proteasome inhibitor therapy represents a promising 

novel approach to treat myeloma. 

 

 

 

 



058. Immunohistochemical (IHC) biomarkers associated with response and 
survival following lenalidomide and prednisolone maintenance post-ASCT in 
patients with MM: an exploratory, hypothesis generating sub-study of the 
LEOPARD trial 
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St Vincents Hospital, Melbourne, Vic, Australia, 6 Celgene Corporation, New Jersey, USA 
 
 
Aim 
To correlate pre-ASCT MM protein expression (CRBN-Ikaros/Aiolos–IRF4/c-MYC signalling 

pathway) with response and survival (PFS/OS) in MM patients receiving maintenance 

lenalidomide and alternate-day prednisolone (RAP) maintenance after ASCT.  

 

Methods 
An exploratory sub-study of LEOPARD, a phase II, open label, single arm study. Newly 
diagnosed MM patients commenced RAP (lenalidomide 10mg daily increasing to 15mg after 
8/52 and alternate day prednisolone 50mg) 6-8 weeks after a single MEL200 ASCT. RAP 
continued until toxicity/progression.  
 

Dual-IHC assays were performed on pre-ASCT trephines (CD138 paired with CRBN, Aiolos, 

Ikaros, IRF4, c-MYC). Plasma cell (PC) infiltrate was scored in 10% increments based on 

CD138. In samples with >10% CD138, presence and sub-cellular localisation of each stain 

was documented, and given an H score: product of % tumour positive and staining intensity. 

Samples were grouped according to quartiles, analysis performed using SAS statistical 

platform.  

 
Results 
47/60 patients had trephines with >10% CD138+ve PCs. There was no difference in survival 

(PFS/OS) for IRF4, CRBN or Aiolos. Patients with high c-MYC expression (H score of 80+ 

[upper quartile] vs <80 [lower 3 quartiles]) had inferior PFS (Log rank p-value 0.04) but not 

OS (Log rank p-value 0.18). Patients with high Ikaros expression (H score 90+ [upper 

quartile] versus <90 [lower 3 quartiles]) had both inferior PFS (log rank p-value 0.065) and 

OS (log rank p-value 0.08). There was no correlation between expression of CRBN, Ikaros 

and Aiolos. In patients who converted to CR after commencing RAP, higher CRBN 

expression was associated with longer time to achieve CR - median times to CR: Quartile 1 

[Q1] – lowest expression: 2.3m, Q2: 16m, Q3: 19.4m, Q4 – highest expression: not reached. 

 

Conclusion 

Selective IHC biomarkers from the CRBN-Ikaros/Aiolos–IRF4/c-MYC signalling pathway 

may be useful in identifying patients more likely to respond to lenalidomide as well as predict 

OS/PFS, warranting further investigation. 
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Aim 

Plasmacytoid dendritic cells (pDC) are vital for the defence against viruses, but are reported 

to be enriched in the bone marrow (BM) in Multiple Myeloma (MM) and support the 

malignant cells. 

 

Method 

We analysed pDC in peripheral blood (PB) and bone marrow from MM patients and healthy 

donors (HD) by flow cytometry and immunohistochemistry (IHC). We have purified rare pDC 

subsets from HD by magnetic and flow-based sorting and characterised them using PCR, 

flow cytometry, IHC, survival assays, T-cell stimulation assays, cytokine secretion by ELISA 

and CBA and transwell migration assays. 

 

Results 

pDC assessed by IHC were not enriched in MM BM and they did not co-locate with plasma 

cells. Flow cytometry showed their frequency was similar in MM (n=7, 0.19%/mononuclear 

cells) and HD (n=3, 0.246%). pDC had increased expression of PD-L1 in MM suggesting 

involvement in immune suppression. There was a dramatic proportional enrichment of a 

CD2hi pDC subset in treated MM patients compared to HD (n=10, 29.5% and n=15, 10.2% 

respectively, p=0.001) 

 

We demonstrated differences between novel CD2hi and CD2lo pDC subsets in phenotype, 

migration, cytokine secretion and T cell stimulatory capacity. Most strikingly, CD2hi pDC had 

a survival advantage over CD2lo pDC after exposure to glucocorticoids, explaining their 

enrichment in MM. We have defined two novel mechanisms which support pDC survival: 

through CD2 and TAM receptors. However, the intrinsic survival advantage of CD2hi pDC is 

associated with high expression of BCL-2, allowing us to identify them within the bone 

marrow in MM and in lymph nodes. 

 

Conclusion 

Although pDC are infrequent in the BM in MM they have a tolerogenic phenotype, and 

treatment with glucocorticoid-containing regimens results in the enrichment of a CD2hi pDC 

subset. Our detailed investigation of this novel CD2hi pDC subset suggests that it survives 

stress making it vital for immunity.  
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Background 
Current treatment options are not curative for the majority of Multiple Myeloma (MM) 
patients, emphasizing a continuing need for the introduction of novel agents. The canonical 
Wnt/β-catenin signalling pathway is dysregulated in MM, providing a rationale for our 
evaluation of the novel β-catenin inhibitor BC2059.  
 

Methods and Results 

We evaluated the activity of BC2059, in 12 Human Myeloma Cell Lines (HMCL). BC2059 

inhibited the proliferation of all HMCL tested by MTS assay (IC50: 53nM to 247nM). 

Apoptosis, measured by propidium iodide, was observed at dosages from 50nM to 500nM. 

Elevated levels of nuclear beta-catenin (active form) were present in all HMCL. Activation of 

the canonical Wnt pathway with rhWnt3a was able to promote proliferation of starved NCI-

H929 cells, whereas the non-canonical pathway activator rhWnt5a did not induce 

proliferation. BC2059 overcame the protective effect of co-culture with HS5 stromal cells (for 

example, KMS18 at IC90=220nM had no stromal pro-survival effect). Similarly, BC2059 was 

able to abolish the pro-proliferative effect of rh-Wnt3a or conditioned media from MM 

patients’ bone marrow stromal cells at doses >100nM or 50nM respectively. β-catenin 

undergoes proteasome-mediated destruction and increases post bortezomib treatment 

hence we evaluated the effect of combining BC2059 with bortezomib. The combination was 

synergistic in 6/8 HMCL tested. As a single agent BC2059 effectively killed primary MM 

tumour cells from relapsed/refractory MM patients (n=11), and synergy was observed when 

BC2059 was combined with bortezomib (n=2). No adverse effect was observed when tested 

against healthy peripheral blood mononuclear cells (n=4). BC2059 inhibited TCF/LEF 

transcriptional activity and facilitated degradation of β-catenin in both the cytoplasmic and 

nuclear compartments of MM cells. Finally, when tested in a NSG xenograft harbouring the 

U266 HMCL BC2059 significantly prolonged survival (p=0.024) when compared to untreated 

controls. 

 

Conclusion 

BC2059 demonstrates significant anti-MM effect potential and as such further evaluation is 

warranted. 
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The current approach in older patients with AML subdivides them in three distinct subgroups: 

1) those who are considered capable to tolerate intensive chemotherapy (ICT); 2) those who 

may only tolerate or accept low-intensity therapy such as low-dose cytarabine (LDAC) or 

hypomethylating agents (HMA) like azacitidine (AZA) or decitabine; and 3) those who are 

judged unable to receive any treatment but best supportive care (BSC). Importantly, patients 

are also subdivided as whether or not they accept to participate to a clinical trial of any kind if 

offered to, and meet the usually selective entry criteria for such trials. This patient 

heterogeneity is reinforced by the heterogeneity of the disease, with a higher incidence of 

high-risk AML in this age group. Both patient and disease heterogeneity easily explain the 

strong selection biases, which operate in any older AML trial, making very difficult to draw 

general conclusions from a given trial and even more compare different trial results or 

extrapolate these results to the general AML population in this age group. Here, population-

based registries are therefore very useful to provide unfortunately more realistic real-life 

results. 

In ICT-treated patients, standard induction chemotherapy remains an 7+3; the use of 

idarubicin might be associated with a better long-term outcome as compared to 

daunorubicin, even if cure rates remain unsatisfactory in this difficult-to-treat AML patient 

population; the use of CD33-targeted gemtuzumab ozogamicin (GO) may provide a modest 

but significant gain in relapse-free and overall survival (OS). After complete remission (CR) 

achievement, there is no well-demonstrated standard post-remission option in these 

patients. Given their general poor outcome, reduced intensity conditioning allogeneic stem 

cell transplantation (SCT) is frequently offered in first CR. An emerging observation is that 

treatment with AZA or ICT could be associated with similar median OS in selected patients, 

despite a much lower CR rate associated with the use of AZA compared to ICT.  

In patients treated with less-intensive therapies, both HMAs have been shown to be superior 

to LDAC or BSC, at least in terms of median and 1-year survival. Interestingly, AZA seems 

to particularly benefit to higher-risk patients (those with secondary AML and/or adverse 

cytogenetics), in whom both ICT and LDAC are less efficient. Longer-term survival remains 

nonetheless very poor, pushing companies and investigators to evaluate treatment with 

investigational agents in combination to LDAC or HMAs in this patient/treatment subgroup 

(so-called older unfit AML). The British group has done this extensively using LDAC as a 

control arm, unfortunately yielding to negative results to date with tipifarnib, arsenic trioxide, 

GO, clofarabine, sapacitabine, and more recently vosaroxin alone or in combination. 

Combinations could be more toxic and eventually may approach the toxicities and the 

patient management constraints of an intensive rather than a less-intensive approach, 

supporting the idea of evaluating these new drugs in patients actually thought eligible for 

ICT. 
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Acute myelogenous leukemia (AML) treatment is more challenging 

in older patients who more often have poor risk cytogenetic and molecular markers, clinically 

important comorbidities, and compromised performance status. Although population-based 

studies of AML suggest that treatment prolongs survival physicians and patients are often 

reluctant to choose 

aggressive therapy.  However, even in those over age 60, 40-60% achieve complete 

remission (CR), yet median survival remains short (<12 months) in elderly AML patients. 

Allogeneic HCT is feasible and can yield nearly 40% 2-year survival in appropriately selected 

patients. Although older patients have poorer survival, higher comorbidities and poor 

performance status have more negative impact than age per se. Therefore, leukemia and 

transplant physicians should collaborate immediately after diagnosis to move quickly toward 

alloHCT. This 

collaboration is also essential to choose those best able to benefit from transplant and to 

bridge postremission therapy (intermediate dose cytarabine, a hypomethylating agent or 

FLT-3 inhibitor) in this sometimes frail population. Future studies should address who should 

receive alloHCT, but also how 

to use developing knowledge of AML biology to improve possibilities of cure—with or without 

allografting. 
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Although it was not the first discovered, Hodgkin Lymphoma (HL) represents one of the most 

investigated cancers and one of the first in which treatments were tested and ultimately 

successful. Over the last 50 years, HL has dramatically changed his reputation from being 

an incurable malignant disease into the disease that actually has the best prognosis of all 

among adolescent and young adults. 

Advances in radiotherapy (RT) and the introduction of combination chemotherapy, along 

with a better understanding of tumor biology and prognostic factors, the availability of new 

diagnostic imaging and new target-therapies have contributed to improve the curability of 

this disease in a decisive way. Nowadays, more than 90% of the patients are alive 5 years 

after diagnosis, and the progression-free survival is 85-95% for localized disease and 70-

90% for advanced patients. Nevertheless, approximately 10 to 30% of patients with HL 

respond poorly, fail to respond, or relapse after an initial response to upfront conventional 

therapy and represent still an unmet need. 

 

Currently, two or three cycles of ABVD followed by no more than 30 Gy involved-site RT (IS-

RT) is considered the standard of care for early favorable HL. A combined modality 

approach with four cycles of ABVD followed by IS-RT (30 Gy) is widely considered the 

standard of care for early unfavourable HL. 

The more and more increasing role of FDG-PET in the management of HL patients, in 

particular as important tool for early treatment response assessment, led to investigate the 

opportunity of tailoring therapeutic decisions in limited stage disease, based on interim FDG-

PET results. 

 

Advanced-stage HL is usually treated with chemotherapy alone. Six to eight cycles of ABVD 

followed by localized RT on residual masses has been considered the standard front-line 

therapy for a long time. In 1990, the German Hodgkin Study Group pioneered the BEACOPP 

regimen, which was characterized by an increased dose density and dose intensity 

compared to ABVD. BEACOPPesc has shown to achieve the highest response rate, PFS 

and FFTF. Several trials randomly comparing ABVD and BEACOPPesc have shown a 

superior tumor control with BEACOPPesc, although its acute and delayed toxicity has limited 

its clinical spread worldwide. In addition, there is no agreement on the magnitude of 

superiority of BEACOPPesc over ABVD in terms of OS. 

 



With the advent of FDG-PET, a response-adapted strategy has been widely tested also in 

advanced HL. Several large randomized trials explored the questions whether two cycles of 

the less toxic ABVD regimen should be escalated to the dose-intensified BEACOPP regimen 

in case of PET-2 positivity, or if after a more aggressive induction therapy with two cycles of 

BEACOPPesc further treatment can be de-escalated. At present, both approaches promise 

to find the best balance between toxicity and efficacy for the benefit of each individual 

patient. 

 

For patients refractory to initial therapy or relapsing early, the treatment of choice consists of 

high-dose chemotherapy followed by autologous stem cell transplantation, which can induce 

long-term remissions in approximately 50% of patients. 

 

The advance in understanding the biology of HL has revealed the presence of several 

potential therapeutic targets for the treatment of this disease. Among innovative approaches, 

the use of the antibody drug-conjugate Brentuximab Vedotin emerged as a very promising 

option in refractory/relapsed patients and is now being tested in combination with 

chemotherapy in first line setting. More recently, also the potent pan-HDACi Panobinostat 

and the anti PD-1 Nivolumab have shown promising activity in patients with R/R cHL. 

 

In summary, the excellent outcome of HL in the vast majority of cases must not make us 

forget those that are critical issues still pending. In particular, the young age of most patients 

as well as the proportion of them failing to achieve durable remission with first-line therapy 

requires to continue adequate research in the field. Today, risk-adapted and response-

oriented therapeutic approaches still represent the landmark for planning initial therapy, 

whereas the introduction of novel targeted therapies may represent an additional 

opportunity to improve disease control while reducing the risk of long-term consequences. 
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Aim 

Procaogulant platelets are implicated in the pathogenesis of thrombotic disorders including 

coronary events. However the investigation measurement of procoagulant platelets in clinical 

samples has been hampered by lack of a suitable marker. Using novel cytoplasmic cell 

death marker, GSAO, we developed whole blood assay for detection of procoagulant 

platelets by flow cytometry. We investigated procoagulant platelet subset in patients with 

coronary artery disease (CAD) 

Method  

Blood was collected from healthy controls (n=10) and patients (n=60) undergoing coronary 

angiography. Whole blood samples were stimulated with thrombin, collagen or 

thrombin+collagen, and stained with fluorochrome-conjugated GSAO and antibodies. The 

procoagulant platelets were defined as P-selectin+/GSAO+. 

Results  

Thrombin (T) was the most potent individual inducer of procoagulant platelets (13.2±1.1%) in 

human whole blood. Whilst collagen (C) was significantly less potent, maximal procoagulant 

platelet response in healthy controls (17.3±1.3%) was induced by a synergistic combination 

of T and C. Thrombin-induced response was only partly mediated through PAR1 and PAR4 

receptors. Stimulation of ADP receptors resulted in minimal generation of procoagulant 

platelets. 

Patients with CAD showed increased stimulus-induced procoagulant platelets compared to 

those without CAD and healthy controls. In contrast to patients with no CAD, platelets from 

CAD patients did not require additional stimulation with collagen to reach maximal 

procoagulant potential and were sensitised to thrombin (Figure 1). Aspirin was not 

associated with changes in stimulus-induced procoagulant platelet subset, OR 1.0, P=0.99. 

Dual APT was associated with reduction in thrombin- and thrombin/collagen-induced 

procoagulant platelet subset compared to no APT, OR 0.6, P=0.048. Compared to aspirin 

alone, DAPT resulted in suppression of thrombin-induced procoagulant platelet subset, OR 

0.7, P=0.037. 

 



Conclusion 

We have validated a GSAO-based whole blood assay for detection of procoagulant platelets 

that is suitable for use in clinical trials. The mechanism of thrombin-induced procoagulant 

platelets appears to have a significant PAR-independent component. Compared to healthy 

volunteers and patients with no CAD, patients with CAD showed a heightened platelet 

procoagulant potential, which was favourably modified by DAPT but not aspirin alone. 
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Aim  

To document disease response, PFS and OS in MM patients receiving maintenance 

lenalidomide and prednisolone post-ASCT.  To sequentially evaluate HLC, FLC, and in 

patients achieving CR, MRD. 

 

Methods 

Phase II, open label, single arm study. Newly diagnosed MM patients commenced RAP 

(lenalidomide 10mg/d increasing to 15mg after 8/52 and alternate day prednisolone 50mg) 

6-8 weeks after a single MEL200 ASCT. RAP continued until toxicity/progression. Patients 

achieving CR had sequential BMATs for multiparameter flow cytometry (MFC) and high 

throughput sequencing (HTS). 

 

Results 

60 patients commenced RAP. 15/51 with diagnostic cytogenetics/FISH were high risk, 11/15 

had +1q21. After a median 36 months (17-48m), 24/60 remain on therapy. One is lost to 

follow-up, 20 progressed and 13 died: 8 due to MM, 3 due to tAML and 2 other. 

 

43/60 achieved CR (32 sCR), 15 VGPR, 2 PR.  34 further improved response on RAP; to 

CR (8) and sCR (21). Median time to best response was 77 days (0-1005). Estimated 3yr 

PFS and OS was 61% and 79% respectively. Patients with +1q21 had inferior PFS 

(p=0.049) and OS (p=0.03). 

   

39/60 had HLC testing. An abnormal HLC ratio pre-ASCT conferred inferior OS (p=0.026), 
an abnormal HLC ratio at 6w post-ASCT and 32w post RAP conferred inferior PFS (p=0.029, 
p=0.051 respectively).  
 

35/43 patients in CR had sequential MFC studies. MFC negative patients had superior OS at 

months 0 and 4 after achieving CR. 10/35 had HTS: HTS was more sensitive than MFC, with 

9/18 positive HTS samples also MFC positive. All negative HTS samples were MFC 

negative. No month 0 CR HTS negative patients progressed.  

 

Conclusion 

RAP maintenance post-ASCT improved depth of response and was associated with high CR 

rates. Patients with +1q21 may benefit less from RAP. HLC, MFC and HTS all have 

predictive value in RAP, HTS appears more sensitive than MFC. 
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Aim 

While remission rates for childhood acute lymphoblastic leukaemia (ALL) now exceed 80%, 

relapsed ALL remains the leading cause of non-traumatic death in children. Recently, a high-

risk group of B-progenitor ALL patients has been identified. Such cases exhibit a gene 

expression profile remarkably similar to that of BCR-ABL1 positive (Ph+) ALL and also 

experience extremely poor treatment outcomes but are BCR-ABL1 negative. This subset, 

termed Ph-like, is characterised by a range of genetic alterations that activate cytokine 

receptor and kinase signalling, allowing potential targeting by available tyrosine kinase 

inhibitors. The frequency of Ph-like ALL in the Australian community and the prognosis in the 

setting of the current ANZCHOG MRD risk-adapted ALL regimen is unknown.   

 

Method 

We retrospectively screened 250 unselected childhood patients diagnosed with ALL (all risk 

groups), enrolled on the ANZCHOG ALL8 trial, for Ph-like disease.  A Ph-like signature was 

determined by custom Taqman Low Density Array (TLDA) and fusions were identified by 30-

candidate fusion RT-PCR, Sanger sequencing and/or FISH. 

 

Results 

8.7% (21/240) of children were identified as having Ph-like ALL, excluding patients who were 

TLDA-positive but found to have BCR-ABL1 (5) or ETV6-RUNX1 (5). Fusions identified 

converged on kinase activating pathways (Table 1). Seven children with Ph-like ALL that did 

not have a fusion identified and ETV6-RUNX1 TLDA-positive patients will undergo further 

investigation. Strikingly, 57.1% (12/21) of children in the ALL8 cohort who were identified as 

Ph-like subsequently relapsed compared to 16.8% (37/219) who were not (p=0.0001). 

Furthermore, 71% of fusions identified harbored a CRLF2 rearrangement with over half of 

these children relapsing.  

 

Conclusion 

Here we demonstrate a significantly higher frequency of relapse amongst Australian children 

with Ph-like ALL despite an MRD-adjusted intensification regimen. Importantly, rapid 

identification of these patients may guide future intervention with targeted therapies matched 

to the causative genetic lesion in this high-risk group. 

 

Table 1: Kinase-activating fusions identified in Ph-like ALL from ANZCHOG ALL8 cohort. 

 

 

 



 

Kinase Fusion 

Number 

Patient

s 

Risk  

Stratificati

on 

ABL  

EBF1-

PDGRB 2 

High  

       

 PAX5-JAK2 1 Medium 

JAK SSBP2-JAK2 1 Medium 

  IGH-CRLF2 4 Medium 

  

P2RY8-

CRLF2 6 

Medium 
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Aim 

Bone marrow stromal/stem cells (BMSC) maintain bone homeostasis and are regulatory 

components of bone marrow haematopoiesis. BMSC express Erythropoietin-producing 

hepatocellular (Eph) tyrosine kinase receptor EphB4 which is important for BMSC function in 

bone remodelling and fracture repair. However, its role in BMSC support of haematopoiesis 

is unknown. We hypothesized that EphB4 alters the haematopoietic stem cell (HSC) niche 

microenvironment and in turn affects HSC maintenance.  

 

Methods & Results 

Transgenic EphB4 mice (EphB4Tg - overexpressing EphB4 under the control of collagen 

type 1 promoter, activated in BMSC) exhibited higher frequencies of haematopoietic 

progenitor cells (Lineage-Sca-1+c-Kit+) and primitive HSC (Lineage-Sca1+cKit+CD48-

CD150+), correlating with a higher number of haematopoietic progenitor and stem cell 

populations compared with wildtype (WT) controls in Colony Forming Cell (CFC) and Long-

Term Culture Initiating Cell (LTC-IC) assays (n=6, p<0.05). Furthermore, EphB4Tg BMSC 

feeder layers displayed a greater capacity to support HSC-derived colony formation relative 

to WT feeder layer (n=4, p<0.05). Supportive human studies showed that blocking EphB4 

expression of BMSC by inhibitor or shRNA knockdown decreased HSC-derived colony 

formation (n=3, p<0.01) in LTC-IC assays. EphB4 appears to mediate BMSC support of 

haematopoiesis through interaction with its highest affinity binding ligand, ephrin-B2, 

expressed by human primitive HSC (CD34+CD38-). Importantly, bone marrow 

transplantation studies revealed that elevated levels of EphB4 within the BMSC enhanced 

HSC homing efficiency and haematopoietic reconstitution capacity of transplanted HSC in 

the irradiated EphB4Tg recipients compared with WT controls (n=7, p<0.05). Studies 

examining the expression of crucial haematopoietic supportive factors produced by BMSC 

indicated that the gene and protein expression levels of CXCL12, Angiopoietin-1, IL-6 and 

FLT-3 ligand were significantly elevated in EphB4Tg BMSC compared to WT controls (n=4, 

p<0.01).  

 

Conclusion 

EphB4 appears to be a novel component of the HSC niche mediating BMSC support of the 

maintenance of HSC and haematopoietic reconstitution following bone marrow 

transplantation. 
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Aim 

Tumour induced T cell clones have been detected in 50-75% of patients with multiple 

myeloma (MM) and are prognostically significant despite being hypo-responsive. The 

dysfunctional mechanism is unclear. Precise characterisation of the defect may provide a 

target for restoring the function of these protective cells, which has therapeutic implications.  

 

Method 

T cell clones (CD8+TCRVβ+CD57+) were identified using the Betamark kit and proliferation 

was measured using CFSE. The expression of phenotypic markers was measured by flow 

cytometry, signalling proteins by phospho-flow cytometry and telomere length by qPCR and 

Flow-FISH. Cytotoxicity was studied using caspase-3 substrate PhiPhi Lux.   

 

Results 

T cell clones were identified in 75% of MM patients (n=103) and were associated with an 

improved survival (χ2=21.01; p<0.0001). The T cell clones were hypo-responsive and did 

not proliferate with anti-CD3/CD28 bead stimulation or immune modulators. Normal ZAP-70, 

CD3ζ and SHP-2 levels indicated functional TCR signalling. Multiple dysfunctional signalling 

pathways were identified, including suppression of the ERK pathway related to proliferation, 

activation of the TGF-β pathway which suppresses T cell activation, and increased apoptotic 

resistance which may explain their long-term persistence. Low PD-1, CTLA-4, Tim-3 and 

LAG-3 were detected suggesting these cells are not anergic or exhausted. Expression of 

CD57, CD160, KLRG-1 and lack of CD28 indicated cells were senescent. Telomere length 

was normal, indicating telomere-independent senescence. The cells also retained their 

ability to secrete interferon-γ. 

 

Conclusion 

T cell clones in MM are senescent. The absence of telomere shortening suggests that the 

dysfunction is potentially reversible, although multiple signaling pathways may need to be 

targeted. Low PD-1 and CTLA-4 expression suggest that immune checkpoint blockade 

would be unsuccessful in reversing T cell dysfunction in MM, and is reflected in clinical 

studies.  
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Aim 

An increasing number of CML patients participate in trials of drug cessation, though pre-

requisites for successful treatment free remission (TFR) remains unknown. Minimal residual 

disease (MRD), at levels not currently detectable with routine BCR-ABL1 qRT-PCR assays, 

may contribute to molecular relapse. Improving assay sensitivity beyond the commonly 

achieved -4.5 log10 (below the standardised baseline) may improve prognostication. 

Maximising mRNA input in qRT-PCR may facilitate this. 

 

Method 

RNA was extracted using Trizol from peripheral blood samples (n=114 from 56 non-CML 

and 58 CML patients). BCR-ABL1 transcripts were quantified by QPCR (Branford BJH 

1999:107(3);597-99) Our routine assay (RA) was compared to a developmental protocol. In 

RA, qRT-PCR is performed with 2-10ug of RNA. In DP, mRNA from 5.1-53.7ug (median 

17.5ug) of archived RNA is concentrated with the Dynabeads® Kit using oligo-dT-bound 

magnetic Dynabeads before undergoing qRT-PCR. 

 

Results 

DP was performed in 56 samples from non-CML patients; 98% had <15 BCR-ABL1 

transcripts (median 0 and 1 copies of e14a2 and e13a2 respectively). This was established 

as the lower limit of detection.  Thirteen of 58 CML samples had detectable BCR-ABL1 on 

RA, of which 12 also had positive results with the DP (92%; 1 false positive RA in 

retrospect).   

Forty-five of 58 samples had undetectable BCR-ABL1 on RA (median sensitivity 4.5 log10; 

range 3.9-5.2). Disease was detected in 17/45 (38%) with DP (0.0003-0.0036%), enabled by 

increased assay sensitivity of 0.4-1.4 log10. Analysing all 114 samples, assay sensitivity 

increased from a median of 4.5 log10 (3.7-5.3) with RA to 5.3 log10 (3.9-6.4) with DP, 

suggesting a maximum theoretical detection limit of 0.00005%. DP assay results in long term 

qRT-PCR neg TFR patients will be presented. 

 

Conclusion 

Selectively concentrating mRNA before qRT-PCR increases assay sensitivity by a median of 

0.8 log10 and enhances ability to detect MRD. This may be important for TFR 

prognostication. 

 



 

 

 
  



071. Advances in Minimal Residual Disease Monitoring in Myeloma; From 
trials to clinical practice 
 
 
Landgren O 
 
 Memorial Sloan Kettering Cancer Center 
 
 
In August 2015, there are over 400 publications in www.pubmed.gov on minimal residual 

disease (MRD) testing in multiple myeloma. Although there are several approaches 

developed to define MRD status (such as ASO PCR, flow cytometry, and VDJ sequencing of 

bone marrow aspirates) – independent of method platform – the literature consistently shows 

that MRD negativity predicts progression-free survival and overall survival in multiple 

myeloma. At this time, there is no available MRD test that reliably can deliver a measure of 

true MRD negativity (i.e. complete eradication of disease). Instead, all available MRD tests 

can be put on a continuous scale of sensitivity; currently in the range of 10E-3 to 10E-6 

sensitivity. Interestingly, recent data show that with every log of improved sensitivity, MRD 

testing translates into longer overall survival. Specifically, patients with 10E-4 MRD 

negativity had 1 year longer overall survival than those with 10E-3 MRD negativity; similarly, 

patients with 10E-5 MRD negativity had 1 year longer overall survival than those with 10E-5 

MRD negativity, and patients with 10E-6 MRD negativity had the longest overall survival (1 

year longer than 10E-5 MRD negativity). Typically, the best flow cytometry based MRD 

testing panels deliver 10E-5 MRD negativity, while VDJ sequencing based testing delivers 

10E-6 MRD negativity. Standardisation and implementation of MRD platforms are urgently 

needed to better monitor and guide patients with multiple myeloma. A range of studies are 

ongoing and new data has recently been published along these lines. This presentation will 

review and discuss current insights on MRD testing in the setting of standard of care, clinical 

trials and also regulatory aspects with regards to drug approval. Also future directions will be 

included. Focus will be to integrate cutting-edge research and clinical data with the aim to 

deliver clinically useful information for treating physicians. 
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072. Improving clinical outcomes in ALL clinical trials by Minimal Residual 
Disease analysis 
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Aim 

To reduce relapse or progression rates in ALL (acute lymphoblastic leukemia) in children by 

MRD-based risk stratification or MRD-directed intervention.   

 

Methods 

Real-time quantitative PCR tests were used to measure MRD in paediatric ALL patients 

enrolled on ANZCHOG Study 8 (new diagnosis) and ALLR3 (first relapse) trials. MRD-PCR 

markers for ALL include immunoglobulin, Tcell receptor, MLL and IKZF1 gene 

rearrangements / deletions. MRD was measured at end of induction and consolidation to 

stratify patients to standard chemotherapy, high risk chemotherapy and / or bone marrow 

transplant groups. Additional research MRD timepoints were used to assess response to 

high risk blocks and value of MRD pre and post BMT.     

 

Results 

The introduction of MRD criteria to define high risk (HR) in newly diagnosed ALL (and 

omission of NCI risk criteria based on age and white cell count) reduced the HR risk group 

from 40% to 12% of patients without impacting on outcome. Intensive high risk 

chemotherapy and BMT in first remission doubled the event free survival of high risk patients 

from ~35% to 70%.  More recently MRD tests have been used to identify low risk frontline 

patients for randomized reduced therapy in Study 9 and to safely assign intermediate risk 

relapsed ALL patients who have a good MRD response to induction to chemotherapy only, 

obviating the need for BMT. Finally MRD tests are effective at detecting molecular relapse 

which precede clinical relapse by 1-4 months providing a window of opportunity to intervene 

when re-emerging disease levels are low.  

 

Conclusion 

Monitoring the responses of ALL patients to therapy by measuring MRD is now an important 

part of managing their risk of relapse enabling evidence-based decisions to reduce or 

intensify therapy. MRD results need to be interpreted in their clinical context and in light of 

other key prognostic factors influencing patient outcome. 

 

 

 

 

 

 
 



073. Philadelphia chromosome-positive ALL in adults 
 
 
After years of stagnation, the management and outcome of adult ALL markedly improved 

from the early 2000's, mainly due to three advances in the field: a refined genomic 

description of the disease, the use of intensified pediatric-like chemotherapy regimens, and 

the availability of imatinib as a first BCR-ABL tyrosine kinase inhibitor (TKI) to treat the 

subset of patients with Philadelphia chromosome-positive (Ph+) ALL. 

In Ph+ ALL adult patients, the use of combined TKI/chemotherapy regimens improved 5-

year survival from 20-25% to 45-50%, and opened new important clinical issues due to a 

broader range of available therapeutic options: 1) Which TKI is optimal for front-line therapy? 

2) Which, if any, chemotherapy should be combined with TKIs during front-line therapy? 3) 

Should allogeneic stem cell transplantation (SCT) remain the favored post-remission option 

in all patients? 4) Is there instead a role for autologous SCT in some of them? 5) Should 

TKIs be given during a maintenance phase, including after SCT? and 6) How to and when 

monitor the molecular response to these therapies?  

At the present time, the following answers have already emerged, despite the rarity of the 

disease: 1) Imatinib and second-generation TKIs may be safely enough combined to 

induction and consolidation chemotherapy; 2) TKI therapy should preferentially start from 

diagnosis and be continued until best molecular response; 3) Combining TKI with low-

intensity chemotherapy (or even no chemotherapy in older patients) may significantly 

decrease early toxicity and consequently increase early response rates; 4) Due to a still 

unsatisfactory relapse incidence associated with acquired resistances, allogeneic SCT 

should remain at the current time the preferred post-remission option, at least in younger fit 

patients; 5) Post-SCT maintenance with a TKI may reduce the incidence of post-SCT 

relapses, although randomized studies are lacking; and 6) Some patients at lower risk of 

relapse, like those with early deep molecular response, might be spared from allogeneic 

SCT toxicities in first remission and only receive chemotherapy or autologous SCT with 

continuous TKI administration. 

Although real progresses have been made as approximately half of these patients may 

currently expect to be long-term survivors, the next steps will probably rely on the use of 

next-generation TKIs and very likely new promising immunotherapeutic approaches, 

including antibodies, BiTEs and chimeric antigen receptor T-cells.  

 

 

 

 

 

 

 



 

 

074. Targeting Inhibitor of Apoptosis Proteins in Ph-like acute lymphoblastic 
leukaemia 
 
 
Lock R 
 
 Children's Cancer Institute 
 
 
While the overall cure rate for paediatric acute lymphoblastic leukaemia (ALL) now exceeds 

80%, more effective treatments are required for the management of certain high-risk 

paediatric ALL subtypes as well as adults with the disease. “Ph-like” is a high-risk ALL 

subtype defined by a gene expression signature similar to that of BCR-ABL1-positive ALL 

despite the absence of the BCR-ABL1 translocation, that exhibits an age-dependent 

increase in incidence. Approximately 50% of Ph-like paediatric ALLs harbour mutations in 

Janus kinases (JAKs). Birinapant is a small molecule Second Mitochondria-derived Activator 

of Caspases (SMAC) mimetic that potently and specifically antagonises inhibitors of 

apoptosis proteins (IAPs), resulting in IAP degradation, inactivation of NF-κB survival 

signalling and tumour necrosis factor (TNF)-dependent apoptosis. The aim of this study was 

to evaluate the in vitro and in vivo efficacy of birinapant against diverse ALL subtypes. 

Birinapant exhibited potent cytotoxicity against ex vivo cultured primary ALL cells derived 

from 6 paediatric and 4 adult Ph-like ALL patients, and variable potency against 41 patient-

derived xenografts (PDXs). B-cell precursor (BCP) ALL was more sensitive than T-ALL, and 

Ph-like ALL was the most sensitive BCP-ALL subtype. Birinapant  significantly delayed the 

progression of 17/19 PDXs derived from Ph-like ALL (n=7), B-cell precursor ALL (BCP-ALL, 

n=8), and infant MLL-rearranged ALL (MLL-ALL, n=4) by between 2 and 80 days compared 

with vehicle-treated controls, and induced rapid degradation of IAP1 and IAP2 both in vitro 

and in vivo, regardless of the relative sensitivity of the PDXs to birinapant. Using stringent 

objective response criteria modelled after the clinical setting, birinapant induced objective 

responses in 12/19 PDXs, including 7/7 Ph-like ALL (5 complete responses, CRs; 2 

maintained CRs, MCRs), which was significantly better than BCP-ALL (4/8; 2 partial 

responses, PRs; 1 CR; 1 MCR) or infant MLL-ALL (1/4; 1 CR) PDXs (P<0.05). Birinapant 

induced a CR in a Ph-like PDX at a dose 1/8th (3.8 mg/kg) of its maximum tolerated dose (30 

mg/kg). Analysis at 14 days following treatment initiation revealed >98% clearance of human 

leukaemia cells from the bone marrow, spleen and peripheral blood of mice treated with 

birinapant doses that achieve drug levels attainable in humans. While exogenous TNFα did 

not potentiate birinapant-induced apoptosis, a clinically approved soluble TNF-receptor 

fused to Fc (Enbrel) significantly reduced birinapant efficacy both in vitro and in vivo, 

indicating a role for endogenous TNFα in the birinapant mechanism of action. Birinapant 

significantly enhanced the in vivo efficacy of an induction-type regimen of vincristine, 

dexamethasone and L-asparaginase against Ph-like ALL PDXs, supporting the further 

evaluation of birinapant for the treatment of Ph-like ALL. These results show that birinapant 

exerts profound single-agent in vivo efficacy against Ph-like paediatric ALL PDXs, indicate a 

role for endogenous TNFα in the birinapant mechanism of action against this high-risk 

paediatric ALL subtype, and support further evaluation of birinapant in the treatment of Ph-

like ALL. Supported by NCI NO1CM42216. 



075. Rational therapeutic approaches in acute lymphoblastic leukaemia 
based on new lesions identified using next generation sequencing 
 
 
White D 
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Acute Lymphoblastic Leukaemia (ALL), a malignant disorder of lymphoid progenitor cells, 

affects both children and adults, with peak incidence between the ages of 2 and 5 years, and 

a further peak in older age. While cure rates exceed 80%, relapsed B precursor ALL remains 

a leading cause of non-traumatic death in children and young adults. The outcome for older 

patients remains poor. Recent advances in genomic profiling have defined ALL as a 

heterogeneous disease with multiple subgroups characterized by distinct genetic alterations, 

with their own prognostic and therapeutic implications. A clinically important finding is the 

identification of a new subtype of high-risk ALL, termed Ph-like ALL, that exhibits a gene 

expression profile similar to BCR-ABL1 ALL (Philadelphia chromosome positive ALL) and 

harbors a diverse range of genetic alterations activating tyrosine kinases, in addition to other 

genomic changes. The clinical importance of this finding is that these kinases provide 

therapeutic targets for which safe and active drugs are already available and in clinical use. 

We have developed rapid and accurate screening tests to identify these targetable genetic 

lesions in pre-B ALL patients to enhance the clinical application of rational anti-leukaemic 

agents in this setting. While there is no doubt that the use of rational therapies will transform 

outcomes for a large number of patients…there is also no doubt that we will be faced as 

researchers with new challenges. 

 

 

 

 

 

 
  



076. Interpreting novel mutations in MDS and their impact on outcome and 
therapy response 
 
 
Figueroa M 
 
 University of Michigan 
 
 
Myelodysplastic syndromes (MDS) are a clinically and cytogenetically heterogeneous group 

of clonal diseases characterized by ineffective hematopoiesis, peripheral blood cytopenias 

and an increased risk of progression to AML. The precise molecular mechanisms behind the 

development of MDS have remained elusive, however the distinct sensitivity of this disease 

to DNA methyltransferase inhibitors as well as the presence of markedly abnormal 

epigenetic profiles hinted to the existence of an epigenetic mechanism underlying the 

disease. Recently the advent of new technologies for the detection of genetic abnormalities 

has led to the description of a set of novel recurrent mutations in patients with this disease. 

Notably, the vast majority of these novel mutations have been described in genes encoding 

for different components of the epigenetic machinery, many of which are associated with 

distinct clinical outcomes. Finally, mutations in mRNA splicing genes have also been 

recently described in MDS, and this class of mutations represents the most frequent type of 

mutation in MDS. Mutations in different components of the splicing machinery have each 

been linked with very specific clinical subtypes of MDS, underscoring the molecular 

complexity that underlies the development of this heterogeneous group of diseases.   

 

 

 

 

 

 

 
  



076. Targeting epigenetic regulators in haematological malignancies 
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Myelodysplastic syndromes (MDS) are a clinically and cytogenetically heterogeneous group 

of clonal diseases characterized by ineffective hematopoiesis, peripheral blood cytopenias 

and an increased risk of progression to AML. The precise molecular mechanisms behind the 

development of MDS have remained elusive, however the distinct sensitivity of this disease 

to DNA methyltransferase inhibitors as well as the presence of markedly abnormal 

epigenetic profiles hinted to the existence of an epigenetic mechanism underlying the 

disease. Recently the advent of new technologies for the detection of genetic abnormalities 

has led to the description of a set of novel recurrent mutations in patients with this disease. 

Notably, the vast majority of these novel mutations have been described in genes encoding 

for different components of the epigenetic machinery, many of which are associated with 

distinct clinical outcomes. Finally, mutations in mRNA splicing genes have also been 

recently described in MDS, and this class of mutations represents the most frequent type of 

mutation in MDS. Mutations in different components of the splicing machinery have each 

been linked with very specific clinical subtypes of MDS, underscoring the molecular 

complexity that underlies the development of this heterogeneous group of diseases.   

  



077. Targeting epigenetic regulators in haematological malignancies 
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Chemical modifications of histones and DNA occur through highly conserved enzymes, and 
these modifications are in turn 'read' by chromatin adaptor proteins. The information 
conveyed by these processes plays a critical role in the regulation of all DNA based 
processes such as transcription, DNA repair and replication. Consequently, when these 
epigenetic enzymes or readers are mutated the results are often devastating and lead to the 
induction and/or maintenance of various cancers (Dawson and Kouzarides; Cell 2012). 
Understanding the molecular mechanisms by which these epigenetic regulators contribute to 
cancer may provide an opportunity to target these factors with novel epigenetic therapies 
(Dawson et al; NEJM 2012). Our current research has centered on deciphering the means 
by which oncogenic drivers regulate transcriptional programmes involved in 
leukaemogenesis. We have identified the BET proteins, in particular BRD4, as components 
of large macromolecular chromatin complexes and have demonstrated that small molecules 
that target these epigenetic readers are effective therapeutic agents in acute myeloid 
leukaemia (Dawson et al; Nature 2011 and Dawson et al; Leukemia 2013). These studies 
have laid the foundation for uncovering rational combination therapies that target distinct yet 
cooperative epigenetic complexes to increase the efficacy of BET bromodomain inhibitors. 
They have also yield insight into the molecular and cellular mechanisms of therapeutic 
resistance in AML. 
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079. Immunotherapy with autologous vaccine primed and ex vivo activated 

autologous T cells restores and enhances immune function in myeloma post 

stem cell transplant 

 

Levine B 
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High-dose chemotherapy followed by autologous stem cell transplant (ASCT) induces 

complete responses in a minority of patients, but cures are rare.  Improved clinical outcomes 

may be associated with more rapid lymphocyte recovery during the early post-transplant 

period.  In addition, myeloma-reactive T-cells have been detected at low frequencies in the 

marrow or blood of untreated myeloma patients.  We have hypothesized that improved T-cell 

recovery and immune augmentation through intravenous infusion of ex-vivo costimulated 

autologous T-cells might provide a platform for post-transplant immunotherapy of myeloma 

and enhance protection from post-transplant infections. Inclusion of candidate tumor 

vaccines may further enhance anti-myeloma immunity.  To this end, was have conducted a 

series of clinical trials in which patients with myeloma received infusions of costimulated 

autologous T-cells after autotransplantation along with immunizations against a number of 

antigens in myeloma in the setting of auto-HCT (Prevnar, influenza A, hTERT/survivin, 

MAGE-A3/Hiltonol.  A high frequency of vaccine-specific T-cell responses was generated in 

patients, along with accelerated immune recovery accompanied by promising clinical 

responses.    
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081. The epigenetic basis of AML and MDS: Insights from next-generation 
sequencing studies 
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Aberrant DNA methylation is a hallmark of acute leukemias, and epigenetic deregulation of 

gene expression plays an important role in the malignant transformation of hematopoietic 

cells. Recently, novel mutations have been described in genes from the epigenetic 

machinery (TET2, DNMT3A and EZH2) as well as in metabolic (IDH1 and IDH2) and 

transcription factor genes (WT1), which impact the epigenetic status of the leukemic blasts. 

However, up until recently, DNA methylation studies in cancer were limited to a handful of 

candidate genes, with no real insight into the true aberrant patterning of DNA methylation on 

a genome-wide bases. The advent of next-generation sequencing (NGS) technologies has 

broadened our ability to query the epigenome on a genome-wide scale, even with limiting 

amounts of primary patient specimens. Using these approaches for genome-wide DNA 

methylation and hydroxymethylation to profile a cohort of primary AML and MDS specimens 

we have been able to uncover the unique epigenetic programs that underlie the different 

subtypes of the disease as well as uncover a novel subgroup of myeloid malignancies that 

share a common feature of deregulation of the DNA hydroxymethylation pathway. 

Furthermore, NGS-based epigenomic studies can also be harnessed for the development of 

clinical biomarkers predictive of outcome and response to therapy. 

 

  



082. Paediatric-like therapy of adult ALL: Impact on prognosis and patient 
management 
 
Dombret H 

University Paris Diderot, Paris France 

After years of stagnation, the management and outcome of adult ALL markedly improved 

from the early 2000's, mainly due to three advances in the field: a refined genomic 

description of the disease, the availability of imatinib to treat the Ph-positive ALL subgroup of 

patients, and the use of intensified pediatric-like chemotherapy protocols, essentially in Ph-

negative ALL patients. 

For decades, results of ALL therapy in adults poorly compared with those observed in 

children with the "same" disease. In B-lineage ALL, the rarity of good-prognosis subsets like 

hyperdiploid or ETV6-RUNX1 ALL (frequent in children) and the higher frequency of bad-

prognosis Ph-positive ALL (rare in children) may in part explain the worse outcome of adult 

patients. In T-lineage ALL, a different disease biology was a less likely putative explanation. 

More than 10 years ago, it was realized that adolescents and young adults (AYAs) fared 

much better when treated with a pediatric ALL regimen compared to an adult one. This was 

consistently observed across different countries, and no apparent differences in the 

characteristics of "adult" and "pediatric" AYA cohorts were convincingly demonstrated, as an 

explanation of this observation. The conclusion that previous adult ALL protocols were 

suboptimal led us to start treating adult patients with unmodified pediatric or newly-designed 

pediatric-inspired protocols until the age of 35 to 60 years. Pediatric-like adult protocols now 

include much higher doses of non-myelotoxic drugs like L-asparaginase, vincristine and 

steroids, dose-dense consolidation with higher doses of methotrexate, prolonged 

maintenance, and so-called delayed intensification for some of them. Allogeneic stem cell 

transplantation (SCT) remained, however, offered in first remission to all adult patients, or at 

least to those presenting one conventional high-risk factor including WBC and adverse 

cytogenetics.  

As a result, 5-year survival improved from 25-30% in previous trials to 50-60% in modern 

trials, like the current European GMALL and GRAALL studies for Ph-negative ALL patients 

aged less than 55 and 60 years old, respectively. Similar results were recently reported by 

the US Intergroup when treating patients aged 16-39 years old with an unmodified pediatric 

protocol. This encouraging new context should lead us to revise the optimal management of 

adult ALL. Risk classifications have to be updated, as some historical bad-risk factors (for 

instance, E2A-PBX1 gene fusions) lose their predictive power with these new treatments, 

while new oncogenetic factors have emerged in the meantime (like intragenic IKZF1 gene 

deletion in B-lineage ALL or NOTCH1/FBXW7 gene mutations in T-ALL). In line with 

childhood ALL observations, the strong predictive value of early minimal residual disease 

(MRD) levels was confirmed in adult patients treated with pediatric-like protocols. It 

appeared then that, like in children, early MRD response is likely to be best factor to identify 

the minority of poor early responders who may benefit from allogeneic SCT in first remission, 

while good early MRD responders do not appear to require it.       
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Aim 

Bortezomib, cyclophosphamide and dexamethasone (VCD) combination is often used as 

induction in transplant eligible myeloma. As the optimal PBSC mobilisation strategy in this 

context remains unknown, we compared G-CSF (G-alone) to cyclophosphamide with G-CSF 

(G-cyclo) mobilisation strategies. 

 

Methods 

Retrospective review of patients from six apheresis centres receiving VCD induction and 

PBSC mobilisation from November 2012 to March 2015. Prior radiotherapy was not an 

exclusion criterion. Comparisons between both groups were analysed by chi-squared test for 

categorical data and Mann-Whitney-U test for continuous variables. Success was defined as 

reaching the target yield, which in some older patients was ≥2x106/kg but in most patients 

was ≥4x106/kg. 

 

Results 

Table 1 summarises the results of 166 patients. Baseline patient characteristics were similar 

in both groups. G-alone strategy consisted of G-CSF 10μg/kg administered once (n=96) or 

twice daily (n=16) for a median of 6 days. G-cyclo comprised of IV cyclophosphamide (1g/m2 

(n=1), 1.5g/m2 (n=12), 2g/m2 (n=25), 3g/m2 (n=4), 4g/m2 (n=12)) and either daily G-CSF 5-

10μg/kg (n=33) or single-dose pegfilgastim (n=21). Stem cell target was ≥4x106/kg (to allow 

for two autografts) in ≥90% of patients in both groups. The target was achieved successfully 

in 91% G-alone and 95% G-cyclo (p=0.44); the proportion achieving a total yield of 

≥4x106/kg was also comparable in both groups (p=0.50). The median number of aphereses 

required to achieve PBSC yield of ≥4x106/kg was similar in both groups (1 day, p=0.23), 

although the average total yield was higher in G-cyclo (p<0.01). Both strategies were equally 

efficacious in patients with prior radiotherapy. Eight (15%) G-cyclo patients had febrile 

neutropenia, without significant correlation with cyclophosphamide dose.  

 

 

 

 



Conclusion 

While G-cyclo was more potent in PBSC mobilisation, the rate of successful PBSC 

mobilisation with G-alone is likely to be non-inferior to G-cyclo in transplant eligible myeloma 

patients receiving VCD induction. 

 

 

Table 1. Comparison between G-alone and G-cyclo stem cell mobilisation strategies. 

 

 G-alone (n=112) G-cyclo (n=54) P-value 

Median age (years; range) 61 (36-72) 58 (35-75)  

Male/female 65(58%)/47(42%) 34(63%)/20(37%) 0.54 

Prior radiotherapy exposure 17 (15%)  7 (13%) 0.70 

Median PB CD34+ day 1 of planned 

collection (10
6
/L; range) 

Not collected on D1 planned collection 

52 (8-326) 

 

7 (6%) 

69 (0-452) 

 

1 (2%) 

0.18 

 

0.25 

Average total stem cell CD34+ yield 

(10
6
/kg; range)  

Radiotherapy patients 

6.1 (0-17.5) 

 

5.8 (2.2-17.3) 

10.1 (0-41.3) 

 

4.5 (3.8-6.9) 

<0.01 

 

 

No. of patients achieving ≥4x10
6
/kg:* 

- with one apheresis 

- requiring two aphereses 

- in total 

 

54/102* (53%) 

29/102 (28%) 

93/102 (91%) 

 

32/51* (63%) 

12/51(24%) 

48/51 (94%) 

 

0.23 

 

0.50 

Outcomes of collection 

Success without requiring plerixafor 

Success with plerixafor rescue 

Target yield not reached but sufficient** 

Failed first collection 

 

95 (85%) 

7 (6%) 

6 (5%) 

4 (4%) 

 

50 (93%) 

1 (2%) 

0 (0%) 

3 (5%) 

 

0.44 

 

 

*Excluding 10 and 3 patients respectively in the groups with target <4x10
6
/kg 

**Deemed sufficient to proceed to transplant without further collections (median CD34+ yield 

3.5x10
6
/kg; range: 1.4-3.9).  
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Introduction  
Combination lenalidomide-dexamethasone is effective for patients with relapsed/refractory 
multiple myeloma (RRMM). Standard-dose len (25mg daily D1-21) and high-dose dex (40mg 
daily D1-4,9-12.-17-21) (RD), that was used in the MM009/010 trials, resulted in moderate 
toxicities that necessitated  dose-reduction in 76%, and treatment-cessation in 20% of 
patients. We investigated lower dose len-dex (rd) in patients at risk of myelosupression and 
compared this to a matched cohort of patients who received RD from the MM009 and 
MM010 trials.  
 
Methods  

150 patients with RRMM who were aged ≥60 years and/or with CrCL<60ml/min and/or 

platelets ≤75x109/L were enrolled in Australia and New Zealand. Patients were given rd 

(len15mg daily D1-21 and dex 20mg daily D1-4,9-12,17-21) every 28-days. A matched 

cohort of 225 patients who received RD was abstracted from MM009/010. Toxicities and 

survival outcome were compared between the rd and RD cohort.  

 

Results  

Patients from the rd vs. RD cohort were similar in age, sex, ISS stage and CrCL. The rd 

cohort had higher prior exposure to thalidomide (65% vs. 36% (RD)). ORR was similar 

between rd (69%; CR 14.8%) and RD (60%; CR 13.7%). No difference was seen in PFS 

(8.9m(rd) vs. 11.0m, p=0.34) and OS (30.5m(rd) vs. 34.8m, p=0.21). On multivariate 

analysis, there was a trend for better OS with RD (HR 0.76, p=0.058). Grade 3-4 toxicities 

were lower with rd, mainly lower neutropenia (29 vs. 41%), infections (23.3 vs. 24.4%), and 

VTE (2.7% vs. 13.3%).  

 

Conclusion   

Lower dose len-dex is less toxic and does not compromise efficacy in patients age ≥60 years 

and/or with renal impairment and/or with thrombocytopenia. While this trial is not powered to 

detect non-inferiority of rd vs RD with respect to PFS and OS, physicians may consider 

using lower dose len-dex in patients who are at higher risk of myelosuppression, without 

concerns of compromise in outcomes. 
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+ prednisone + thalidomide (MPT) in patients (pts) with newly diagnosed 
multiple myeloma (NDMM): FIRST study overall survival (OS) update 
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Aim 

Pts with NDMM ineligible for stem cell transplant (SCT) receive MPT as standard treatment 

(Tx) in many countries. The FIRST trial, the largest prospective phase 3 trial in patients with 

NDMM ineligible for SCT, is comparing Tx with Rd until disease progression or unacceptable 

toxicity (Rd continuous), Rd for 18 cycles (Rd18), and MPT for 12 cycles. An initial analysis 

showed that Rd continuous was associated with improved OS and progression-free survival 

(PFS) vs MPT (Benboubker, N Engl J Med. 2014). This updated analysis was conducted at 

the behest of the regulatory authorities. 

 

Method 

Pts were randomized to 3 Tx arms (1:1:1): 28-day cycles of Rd continuous or Rd18, or MPT 

for twelve 42-day cycles. Pts were SCT ineligible adults with symptomatic NDMM and an 

Eastern Cooperative Oncology Group performance status of 0-2. Excluded pts had prior 

anti-myeloma Tx, specified laboratory abnormalities, or diagnosed malignancy other than 

MM. The primary endpoint was PFS (Rd continuous vs MPT). Secondary endpoints included 

OS, overall response rate, and safety.  

 

Result 

At data cutoff (March 3, 2014), the median follow-up was 45.5 mos; 91 pts remained on Rd 

continuous Tx. Death, median OS, and mean duration of Tx are provided in the table. There 

was a 25% risk reduction of death with Rd continuous vs MPT (hazard ratio [HR] 0.75 [95% 

CI, 0.62-0.90]) and a 31% risk reduction of progression or death with Rd continuous vs MPT 

(HR 0.69 [95% CI, 0.59-0.80]). Updated safety data will be presented. 

 

 

Conclusion 

OS and PFS benefits with Rd continuous were maintained in this analysis. The safety profile 

was consistent with the interim analysis. These results support Rd continuous as a new 

standard of care for pts with NDMM ineligible for SCT. 

 

 



 

 

 

 

 

 

 

 

 

 

 
  

Randomized pts  

(N = 1623) 

Rd 

Continuous 

(n = 535) 

Rd18  

(n = 541) 

MPT  

(n = 547) 

Deaths (n = 697), % 38.9 42.1 47.7 

Median OS (95% CI), 

mos 

58.9 

(56.0-NE) 

56.7 

(50.1-NE) 

48.5 

(44.2-52.0) 

Mean duration of Tx, 

mos 
22.5 12.6 11.9 

mos, months; MPT, melphalan + prednisone + thalidomide; NE, non-evaluable; 

OS, overall survival; pts, patients; Rd, lenalidomide + low-dose dexamethasone; 

Rd18, Rd for 18 cycles; Tx, treatment 



086. A 2-Stage phase II study of panobinostat consolidation in multiple 
myeloma (MM) patients with < CR following high-dose chemotherapy (HDT) 
conditioned autologous stem cell transplantation (ASCT) as part of first line 
therapy 
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Alfred Health, Monash University, Melbourne, Vic, Australia 
 
 

Aim 

To determine rate of conversion to CR/VGPR, to evaluate safety, toxicity and to document 

PFS/OS in MM patients treated with panobinostat consolidation post-ASCT. 

 

Methods 

Phase II, open label, single arm study. Newly diagnosed MM patients commenced 

panobinostat (45mg three times/week, alternate weeks) 8 weeks after a single MEL200 

ASCT. Panobinostat continued until toxicity/relapse/progression. After 6/12 of therapy, 

patients were restaged and only continued if depth of response improved (conversion to 

CR/VGPR). 

 

Results 

17 patients (F=8, M=9), median age of 56 years (range 45-69), commenced panobinostat. 

Diagnosis ISS stage: I: 5, II/III: 12. 16/17 patients had diagnostic cytogenetics/FISH: 5 had 

poor risk features (t(4;14), t(14;16), +1q21). 

 

After a median of 15 months following panobinostat initiation (2-30m), 8 patients remain on 

therapy. Discontinuation was due to failure to improve depth of response (4), progression 

(2), non-compliance (2) and toxicity (1). Five patients progressed, none died. Estimated 2 

year PFS 57% (PFS/OS not reached). 

 

15/17 patients have completed at least 6/12 of therapy. 8/15 improved depth of response: 3 

from VGPR to CR, 5 from PR to VGPR: two patients within 0-3m, 6 patients within 3-6m. 

Two patients (one each from 0-3m and 3-6m groups) demonstrated a further reduction in 

tumor burden with maximal response occurring after 11m and 29m. Median time to 

achieving maximal response was 144 days (91-882).  

 

All grade haematologic AEs: thrombocytopenia 6/17 (grade 3/4: 5), neutropenia 5/17 (grade 

3: 4), anaemia 1/17. All grade non-haematologic AEs regardless of relatedness to study 

treatment (>10%): nausea 13/17 (grade 3: 1), diarrhea 12/17 (grade 3: 4), fatigue 8/17 

(grade 3: 1), infections: LRTI 4/17 (grade 3: 4), URTI 3/17, UTI 2/17.  One patient withdrew 

due to SVT. 

 

Conclusion 

Single agent panobinostat consolidation post-ASCT improves depth of response, and in 

some patients, induces a further reduction in tumour burden beyond 12m post-ASCT.  

 

 



087. Long term survival with CyBorD therapy-auto-transplant and 
consolidation in newly diagnosed multiple myeloma. 
 
Romeril K 1, Weinkove R 1, d' Souza A 1, Buyck H 1, George A 1, Wood C 1, Parfitt R 2, White 
G 1 

 
1 Wellington Blood and Cancer Centre, 2 Wellington Cytogenetics Service 
 
Aim 

The triplet combination of cyclophosphamide, bortezomib and dexamethasone has been 

shown to be a highly effective induction therapy in multiple myeloma (MM).We prospectively 

treated 72 patients in a standard approach with CyBorD, followed by an ASCT and then up 

to 5 cycles of consolidation. The primary end point was to assess the peripheral blood and 

bone marrow response after 4 cycles. The secondary end point was to ascertain how many 

could proceed to transplant and also to estimate the survival defined as time from initial 

registration to death. 

 

Method 

Patients were investigated initially with a bone marrow and had cyto-genetic testing by 

karyotype and FISH analysis with standard probes including IgH, P53 deletion and MYC and 

1Q gains in some.They were induced with 300mg/m2 of weekly oral cyclophosphamide,IV 

bortezomib weekly 1.5mg/m2 ( later s.c.) and dexamethasone in high dose for first cycle only 

and then low dose in subsequent cycles.The patients had marrows after 4 cycles to assess 

response and then proceeded to ASCT. At 100 days post transplant they had a further 

marrow and later patients had MRD analysis by flow cytometry.Most patients  were  then 

offered 4 to 5 cycles of consolidation with bortezomib, thalidomide and dexamethasone 

(VTD).Response assessed by modified EBMT criteria. Survival was calculated using the 

Kaplan Meier method. 

 

Results 

The patient cohort included 72 patients with median age of 57. All patients completed 4 

cycles of therapy and were evaluable for response. The overall response rate (ORR) was 

88%. 46% of patients achieved CR/nCR .A high risk genetic signature in 26%.The 3 year OS 

was 82%. Early deaths in high risk group. One of ASCT patients died at <100 days. 

 

Conclusion 

The 3 year OS of 82% is amongst the best in the current world literature and reflects the 

effective triplet induction therapy and additional post transplant consolidation.This study 

compares with a Mayo Clinic study that did not give consolidation and yielded a 5 year OS of 

70%. 
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Aim 

ENDEAVOR (NCT01568866) is comparing Kd with Vd in RMM. The primary endpoint is 

PFS. Secondary endpoints include OS, ORR, peripheral neuropathy (PN) rate, and safety. 

 

Method 

Adults with RMM (1─3 prior treatments) were eligible. Patients were randomized 1:1 and 

stratified according to prior proteasome inhibitor treatment, prior lines of treatment, ISS 

stage, and intended route of V administration (if randomized to Vd). The Kd arm received K 

(30 min IV infusion) on days (D) 1,2,8,9,15,16 of a 28-day cycle (20 mg/m2 on D1,2 [cycle 

1]; 56 mg/m2 thereafter) and dexamethasone (20 mg) on D1,2,8,9,15,16,22,23. The Vd arm 

received V (1.3 mg/m2; IV or SC on D1,4,8,11 of a 21-day cycle) and dexamethasone (20 

mg) on D1,2,4,5,8,9,11,12. Cycles were repeated until disease progression or unacceptable 

toxicity.  

 



Result 

Data are presented for Kd then Vd. In total, 929 patients (Kd: 464; Vd: 465) were 

randomized. In the Vd arm, 83.6% of patients received SC V. At the preplanned interim 

analysis, Kd showed a significant improvement in median PFS vs Vd (18.7 vs 9.4 months; 

HR=0.53; P<.0001). OS data were immature and continue to be followed. ORRs were 76.9% 

and 62.6% (P<.0001); 54.3% and 28.6% had ≥VGPR; 12.5% and 6.2% had ≥CR. Treatment 

discontinuation due to an AE occurred in 14.0% and 15.7% of patients. On-study death due 

to an AE occurred in 3.9% and 3.4% of patients. AEs of interest (grade ≥3) included 

hypertension (preferred term; 8.9% vs 2.6%), dyspnea (high-level term; 5.6% vs 2.2%), 

cardiac failure (grouped term; 4.8% vs 1.8%), and acute renal failure (grouped term; 4.1% vs 

2.6%). Grade ≥2 PN rates (grouped term) were 6.0% vs 32.0% (P<.0001). 

 

Conclusion 

Kd demonstrated significant superiority over Vd in RMM, with a two-fold improvement in 

median PFS, and had a favorable benefit-risk profile. K is a potential best-in-class agent for 

RMM. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



089. Early Results from the R3ACT trial - third-party virus-specific T cells 
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Introduction 

Use of the HSCT donor to generate VST has limitations in terms of donor viral serostatus, 

accessibility to donors’ cells, and manufacturing time. Banked VSTs from third-party donors 

may overcome these limitations.  

 

Aim  

To assess the safety of treatment with partially HLA-matched VST derived from third-party 

donors, for refractory Cytomegalovirus (CMV), Epstein Barr Virus (EBV), or adenovirus 

(ADV) infection post allogeneic HSCT. 

 

Method  

Patients with persistent viremia or tissue infection after 2 weeks standard therapy were 

infused with partially HLA matched third-party CMV-, EBV-, or adenovirus-VST and followed 

for 12 months to assess infusion safety, GVHD, viral activity/immunity/therapy. 

 

Results  

Nineteen patients (17 CMV, 1 EBV, 1 ADV) have received 31 VST infusions and been 

followed for median 6.2 m (0.5-14.7). CMV patients received a median 31 days (19-113) 

anti-viral therapy pre-infusion. Infusions ranged from 1-4/6 HLA match. There were no 

immediate infusion toxicities. No patients developed acute GVHD. Four patients developed 

chronic GVHD post-infusion. 16 patients were assessable for best viral response; 12 CR 

(virus PCR negative), 4 PR (>50% viral titre reduction). Reinitiation of antiviral therapy after 

cessation, was not required in 14/16 patients post-final VST infusion (see figure 1). The 

median number of months free from antiviral therapy was 4.9 (0-13.6). There were 4 deaths 

(CMV disease after partial response n=1, relapse n=2, bacterial pneumonia n=1). T cell 

receptor deep sequencing was not able to detect infused cells beyond 24hrs (n=3).  

 

Conclusion  

Third-party VST appear safe and efficacious in controlling viral activity with 100% ORR (75% 

CR) achieved. Further investigation is required to delineate the mechanism of viral control 

despite a lack of persistence of infused cells. Viral immune reconstitution and peri-infusion 

cytokine production will be assessed.   
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090. Brief treatment with Brentuximab vedotin is highly effective as a bridge 
to stem cell transplant for patients with relapsed/refractory CD30+ Hodgkin 
and anaplastic large cell lymphoma 
 
Mediwake H, Kennedy G, Morris K 
 
Royal Brisbane and Women's Hospital 
 
 

Aim 

To assess the outcome of the use of brentuximab as a bridge to stem cell transplant (SCT) 

in CD30+ Hodgkin Lymphoma (HL) and Anaplastic Large Cell Lymphoma (ALCL). 

 

Method 

All patients receiving brentuximab between July 2011 and February 2015 were identified, 

and patient outcomes were determined by review of individual medical records. Survival 

outcome was measured from start of brentuximab treatment. 

 

Results 

13 patients with relapsed / refractory CD30+ lymphoma (11 HL, 2 ALCL) received 

brentuximab as a planned “bridge” to SCT, following failure of chemo/radiation based 

salvage.  A median of 3 doses (range 1-4) were administered (100mg/m2 every 3 weeks).  

Median age was 25 years (range 17-54).   

 

All 11 HL subjects demonstrated adverse disease characteristics including advanced stage 

at diagnosis (n = 6; 55%), primary refractory disease (n = 7; 64%), and multiple prior lines of 

therapy (median 4, range 2-6).  Both ALCL subjects had relapsed following initial therapy 

with HyperCVAD followed by autologous stem cell transplantation (ASCT).   

 

Disease response was seen in all patients (2 CR, 11 PR) and therapy was well tolerated with 

no grade 3-4 toxicity.  10 patients proceeded to reduced intensity conditioning (Flu/Mel) 

allograft, 2 to chemo-radiation based ASCT and 1 to myeloablative (Cy/TBI) allogeneic 

transplant.  At a median follow up of 22 months (range 2 – 38), estimated progression free 

and overall survival is 66% and 91% respectively.  4 patients relapsed at a median of 15 

months (range 6-30). 2 deaths occurred at 5 months (transplant related mortality) and 27 

months (relapsed disease) respectively.  

 

Conclusion 

Brief brentuximab therapy is highly effective salvage therapy for high risk relapsed / 

refractory CD30+ lymphomas, providing a non-toxic bridge to stem cell transplantation with 

excellent survival outcomes.  
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Aim 

We have previously identified that alteration in methotrexate (MTX) dosing is associated with 

inferior outcomes post allogeneic haematopoietic cell transplantation (alloHCT). We 

subsequently sought to identify an association between pre-transplant patient and disease 

factors and MTX alteration. 

 

Method 

We retrospectively reviewed our transplant database for consecutive patients planned to 

receive standard GVHD prophylaxis of cyclosporin and MTX (15 mg/kg day +1, 10 mg/kg 

days +3, +6, +11). Data was collected on patient age, omission of MTX doses, disease risk 

index (DRI) 1, pre-transplant haemoglobin (Hb), platelets, creatinine clearance, albumin, 

ferritin, forced expiratory volume (FEV1) and conditioning intensity. Multivariate models for 

landmarked overall survival (OS) and non-relapse mortality (NRM) were generated using 

proportional hazards modelling and competing risk regression respectively. 

 

Result 

We analysed 116 patients; 31 had MTX alteration. Myeloablative conditioning (MAC) was 

significantly associated with MTX alteration (38% vs 14%, P=0.005). No significant 

associations between MTX alteration and any of pre-transplant Hb < 100 g/L, platelets < 50 

x 109/L, creatinine clearance < 60 mL/min, albumin < 30 g/L, ferritin > 1000 microg/L, FEV1 

< 80% predicted, age < median or high/very high DRI were observed. 

 

MTX alteration remained significantly associated with inferior OS (48% vs 90%) and greater 

NRM (39% vs 5%) at 12 months after adjustment with all tested variables (P<0.001 in each 

case). MTX alteration remained the sole variable associated with inferior OS and greater 

NRM in subgroup analysis of the MAC and non-MAC cohorts. 

 

Conclusion 

Existing routine pre-transplant biomarkers are unable to predict for MTX alteration and are 

not confounders of the association between MTX alteration and inferior OS and greater 

NRM. Our findings suggest that there remains a group of patients whose tolerability of MAC, 

and therefore likelihood of MTX alteration, cannot be accurately identified by existing pre-

transplant parameters. New markers of likely post-conditioning organ dysfunction are 

required. 

 

References: 

1.  Armand P, Gibson CJ, Cutler C, Ho VT, Koreth J, Alyea EP, et al. A disease risk 
index for patients undergoing allogeneic stem cell transplantation. Blood. 2012 
Jul;120(4):905–13.  
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Background and Aim 

Graft-versus-host-disease (GVHD) is a T-cell mediated disease that occurs following 

allogeneic stem cell transplantation (alloSCT). Cyclosporin, methotrexate and Thymoglobulin 

are agents used as GVHD prophylaxis which act to reduce T cell activity and thus risk of 

GVHD. Higher cyclosporin levels are known to be associated with increased risk of relapse 

in T-cell replete alloSCT, but it is not known if the same holds true for Thymoglobulin 

recipients. 

 

Method 

We analysed consecutive patients undergoing alloSCT from HLA-matched unrelated 

(n=117) or mismatched related (n=4) donors for haematologic malignancy at Royal 

Melbourne Hospital between May 2007 and December 2014. All patients received 

Thymoglobulin 4.5 mg/kg, cyclosporin 3 mg/kg/day continuous IV infusion and standard 

methotrexate. Trough serum cyclosporin levels were measured and each patient was 

assigned a day 7 cyclosporin level (C7). Cumulative incidences of relapse, non-relapse 

mortality (NRM) and grade 2-4 acute GVHD (aGVHD) and comparisons amongst these 

groups were calculated. For relapse, multivariate modelling was used to adjust for the effect 

of disease risk index (DRI).  

 

Results 

121 patients were analysed. The median C7 was 320micrograms/L. Patients with a C7 ≥ 

median had higher incidence of relapse at 12 months (p=0.017) and less grade 2-4 aGVHD 

at day 100 (p=0.035) compared to patients with C7 < median. DRI and C7 were incorporated 

into a multivariate model, and it was shown that they are both independently, significantly 

associated with relapse (DRI high/very high p=0.003, HR 2.7, 95% CI 1.4-5.2; C7 ≥ median  

p=0.018, HR 2.3, 95% CI 1.2-4.5).  

 

Conclusion 

We show for the first time that cyclosporin trough levels early post-transplant are 

independently correlated with risk of relapse in patients receiving Thymoglobulin for alloSCT 

prophylaxis.  Reduction of cyclosporin levels early post-transplant in patients receiving 

Thymoglobulin may reduce risk of relapse and improve overall outcomes. 
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Aim 

To describe a nosocomial outbreak of H1N1 influenza A in an inpatient haematology and 

allogeneic stem cell transplant unit and outcomes of universal oseltamivir prophylaxis. 

 

Method  

Medical records of all patients admitted to the haematology unit during July and August 2014 

were reviewed to define the nosocomial outbreak, commencing approximately two weeks 

prior to the index case until 4 weeks following institution of oseltamivir prophylaxis. Timelines 

for clinical symptoms, viral spread, management, patient outcomes and follow up testing 

were constructed.  All cases of influenza were confirmed on nasopharyngeal swabs (NPS) 

and/ or bronchoalveolar lavages (BAL) collected for PCR testing. 

 

Results  

In addition to the index case, a further 11 patients were diagnosed with influenza A during 

the outbreak. Six patients (50%) had influenza-like-illness, 5 (42%) had respiratory 

symptoms only and 1 (8%) was asymptomatic.  In total, 5 patients died, including four (33%) 

patients who were admitted to intensive care.  A clustering of cases in early-mid July lead to 

recognition of the outbreak and subsequent commencement of universal prophylaxis with 

oseltamivir 75mg/day in all inpatients within the unit. At the same time strict infection control 

processes were reinforced.  There were no further cases of influenza A linked to the 

outbreak after the implementation of universal oseltamivir prophylaxis. Two later cases were 

linked to H1N1 exposure during prior admissions in July.   

 

Conclusion  

H1N1 influenza infection is associated with significant mortality in haematology patients 

(45% in our series).  Universal prophylaxis with oseltamivir during a nosocomial outbreak 

appeared to be effective in controlling spread of the virus.  We recommend early institution 

of universal prophylaxis in any nosocomial outbreak of influenza. 
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transplantation- a cross-sectional survey of survivors of bone marrow 

transplant in Sydney, Australia. 

Bautista M 1, Kerridge I 1, Gilroy N 2, Schifter M 3, Kabir M 3 

1 Royal North Shore Hospital, NSW, 2 St Vincent's Hospital, Darlinghurst, NSW, 3 Westmead 

Hospital, NSW 

 

Aim 

Oral complications are recognised long-term sequelae of allogeneic bone marrow 

transplantation (BMT). This study was conducted to describe the extent and range of oral 

complications in BMT recipients in NSW, as well as identify gaps in service provision 

provided to this high-risk group.  

 

Patients and Methods 

Allogeneic BMT recipients, age>18 years, who underwent the procedure in NSW between 

2000 and 2012 and at least 12 months post-transplant at the time of recruitment were 

included. Participants completed The Sydney Post-BMT Study survey, the Functional 

Assessment of Cancer Therapy-BMT Version 4, Chronic Graft vs Host Disease (GVHD) 

Activity Assessment Patient Self report form and The Lee Chronic GVHD Symptom Scale.  

 

Distribution of categorical variables was described using percentages and continuous 

variables using median, interquartile ranges, and range. Odds ratios and 95% confidence 

intervals, the Pearson 2 test / Fishers Exact tests were used for analysis of dichotomous 

categorical variables, Wilcoxon rank sum test for two sample comparison of medians and 

Kruskal Wallis test for > 2 sample comparison of   medians. Multivariable logistic regression 

was used to adjust for relevant confounders.  

 

Results 

443 patients 19-79 of age were analysed. Oral complications included dry mouth (45%), 

dental caries (36.8%), mouth ulcers (35.4%), oral GVHD (35.2%), gingivitis (16.2%), tooth 

abscess (6.1%) and mouth cancer (1.8%). 66.2% reported visiting a dentist on a regular 

basis. Middle-high income (p=0.006), older age (p=0.009) and geographic location (p=0.02) 

showed a positive association with regular dental visits and retained significance when 

adjusting for effects of confounders. Of the patients who did not visit the dentist regularly, 

37% did not feel it was necessary. Other reasons included cost (36%) and no advice from 

treating team (20%).  

 

Conclusion 

This study confirms the significant morbidity associated with oral complications after BMT. 

Socioeconomic status, location and patient information contributes to low compliance. These 

results emphasize the need for regular oral health checks and improvement in the delivery of 

dental health services. 
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095. Aberrant expression of Hoxa1 isoforms is frequently observed in 

patients with myelodysplasia, and can be used to model myelodysplasia in 

mice. 

Tan S 1,2,3, Joseph C 1,2, Maluenda A 1, O'Halloran J 1, Unnikrishnan A 4, Pimanda J 4,5, Mufti 

G 6, Hellstrom-Lindberg E 7, Nandurkar H 2,3, Wall M 2,3,8, Purton L 1,2 

1 Stem Cell Regulation Unit, St. Vincent’s Institute of Medical Research, Melbourne, 

Australia., 2 Department of Medicine, University of Melbourne, Australia., 3 Department of 

Haematology, St. Vincent’s Hospital, Melbourne, Australia., 4 Lowy Cancer Research 

Centre, University of New South Wales, Sydney, Australia., 5 Department of Haematology, 

Prince of Wales Hospital, Sydney, Australia., 6 Department of Haematology, King’s College 

Hospital, London, United Kingdom., 7 Department of Medicine, Karolinska Institute, 

Karolinska University Hospital, Huddinge, Sweden., 8 Victorian Cancer Cytogenetics 

Service, St. Vincent’s Hospital, Melbourne, Australia. 

 

Homeobox a1 (Hoxa1) is a highly conserved transcription factor. Through alternative 

splicing, Hoxa1 generates two isoforms: a full-length Hoxa1 (Hoxa1-FL), which contains the 

homeobox-binding domain, and a homeoboxless truncated Hoxa1 (Hoxa1-T). 

 

We have identified that 50% of patients with MDS have upregulated HOXA1-FL expression. 

Moreover, a significant proportion of high-risk MDS also lacked expression of HOXA1-T.  

 

Aim 

Our aim is to generate and validate conditional knock-in mouse models of altered Hoxa1 

splicing to model MDS. 

 

Methods 

Conditional knock-in mice with heterozygous or homozygous knock-ins for wildtype Hoxa1 

(WT-Hoxa1, which generates both Hoxa1-FL and Hoxa1-T) or mutated Hoxa1 (MUT-Hoxa1, 

which can only express Hoxa1-FL) were created and crossed to tamoxifen-inducible 

haematopoietic-specific Cre (hSclCreERT) mice. The knock-ins were induced and their 

phenotypes, including transplantability, were monitored long-term.  

 

Results 

Pancytopenia was observed in both WT-Hoxa1 and MUT-Hoxa1 heterozygous knock-ins at 

4 months, accompanied by skewing of leucocyte subsets towards myeloid bias and 

reduction in haematopoietic stem cells (HSCs) in the bone marrow. These phenotypes were 

transplantable, with approximately 50% (6/13) of recipients of heterozygous MUT-Hoxa1 

knock-in bone marrow developing significant anaemia at 12 months. Of these, four 

developed macrocytosis and dysplastic changes in the peripheral blood, and two died from 

bone marrow failure.  

 

Homozygous knock-ins have shown a more severe MDS phenotype with marked 

thrombocytopenia, hypercellular bone marrow, granulocytic hyperplasia, profoundly reduced 

HSCs and increased apoptosis in erythroid cells. Recipients have been transplanted with 



bone marrow from these mice, and all mice are being monitored long-term for MDS and 

leukaemia.  

 

Conclusion 

Our studies have demonstrated that knock-in mouse models of WT-Hoxa1 and MUT-

Hoxa1 recapitulate features of human MDS. Moreover, the dosage and expression or lack 

of Hoxa1-T results in MDS of varying severity. Collectively, these findings make our Hoxa1 

mouse models applicable to approximately 50% of patients, making them valuable pre-

clinical tools.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



096. Multiple mutations in the same gene suggest clonal diversity and is 

associated with poor prognosis in MDS 

 

Hiwase D 1, Hahn C 2, Babic M 2, Moore S 2, Singhal D 3, Kutyna M 3, Chhetri R 3, Wee A 
3,Lopez A 4, Heatley S 5, Feng J 6, Bardy P 7, Ross D 3, Lewis I 3, To B 3, Schreiber A 8, Scott 

H 9 

 
1 Royal Adelaide Hospital, Adelaide, 2 Genetics and Molecular Pathology, SA Pathology, 

Adelaide, 3 Haematology, SA Pathology, Adelaide, 4 Immunology, Centre for Cancer Biology 

and SA Pathology, Adelaide, 5 Cancer Theme, South Australian Health and Medical 

Research Institute, 6 School of Molecular and Biomedical Science, University of Adelaide, 7 

Cancer Services, Central Adelaide Local Health Network, Adelaide, 8 ACRF Cancer 

Genomics Facility, Centre for Cancer Biology and SA Pathology, Adelaide, 9 Department of 

Genetics and Molecular Pathology Centre for Cancer Biology SA PathologyACRF Cancer 
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Introduction 

Somatic mutations are involved in the pathogenesis of MDS.  

 

Method 

In this study, we performed Targeted Massively Parallel Sequencing on a custom 29 myeloid 

gene panel (all coding regions) of myeloid genes using an AmpliSeq approach (Life Tech) 

adapted to Illumina HiSeq2500 sequencing on 143 MDS patient samples.  

 

Results 

Bone marrow cytogenetic was normal in 56% of cases, while sequencing of 29-gene panel 

revealed at least one mutation in 88% of cases and 66% cases harbouring ≥2 mutations. 

The most frequently mutated genes were spliceosome complex genes, TET2, ASXL1, 

NOTCH1, RUNX1 and DNMT3A.  

Mutations in the spliceosome complex was detected in 44% of MDS cases with SF3B1 

mutation being most frequent. SF3B1 mutations were detected in 95% of RA-RS and 

RCMD-RS cases. OS was significantly longer in patients with SF3B1Mut, while patients 

harbouring U2AF1Mut, NRASMut, and KRASMut had significantly poor OS.  

 

Multiple TET2 mutations were detected in 60% of TET2 mutated cases. Furthermore, 

multiple mutations in ASXL1 (5%), RUNX1 (11%), NOTCH1 (11%), CBL (14%), EZH2 (7%), 

KRAS (11%) and NRAS (25%) genes were detected (Fig. 1A and B).In patients harbouring 

three TET2 somatic mutants, one VAL is lower than the other two suggesting subclonal 

evolution of the third variant. In cases harbouring two TET2 somatic mutants, VAL of both 

variants is similar in most of the cases, suggesting biallelic clonal origin.  

 



 
 

Conclusions 

Targeted massively parallel sequencing can detect mutations in 88% MDS cases. The 

determination of the gene mutations and number of mutations can provide prognostic value. 

Approximately 70% MDS-cases harbour ≥2 somatic mutations and importantly some cases 

harbour two-three mutations in the same gene. This raises the possibility that in these 

samples a genetic or epigenetic cellular environment exists that selects for further clonal and 

subclonal mutations in the same and other genes. 

 

  



097. The addition of lenalidomide to azacitidine achieves higher responses 

but no improvement In twelve month clinical benefit or PFS; main analysis of 

the Australian ALLG MDS4 trial 

 

Kenealy M 1,2, Benson W 3, Stevenson W 4, Eek R 5, Zantomio D 6, Cunningham I 7, Hiwase 

D 8, Cowan L 9, Vlachos S 9, Zannino D 9, Seymour J 2,9 

1 Cabrini Health. Melbourne, VIC, Australia, 2 University of Melbourne, Melbourne, VIC, 

Australia, 3 Westmead Hospital, Sydney, NSW, Australia, 4 Royal North Shore Hospital, 

Sydney, NSW, Australia, 5 Border Medical Oncology, Australia, 6 Austin Hospital, Melbourne, 

VIC, Australia, 7 Concord Hospital, NSW, Australia, 8 Royal Adelaide Hospital, Adelaide, SA, 

Australia, 9 Peter MacCallum Cancer Centre, Melbourne, VIC, Australia 

 

Aim, rationale 

To show improved efficacy with the addition of lenalidomide to azacitidine in patients with 

higher risk MDS and low blast AML; not all patients respond to standard therapy with 

azacitidine alone and virtually all will progress with poor prognosis. 

 

Methods 

Objectives: to assess response rates, toxicity and deliverability of AZA and AZA+LEN. 

Primary endpoint: rate of clinical benefit (alive without progressive disease at 12mths). Thirty 

Australian centres participated; eligible pts had low blast, non-proliferative AML, MDS (and 

RCUD and RARS with at least one clinically significant cytopenia) or non-proliferative 

CMML, with no prior demethylating agent or IMiD. Pts were stratified for IPSS, site, 

diagnosis, and randomised 1:1. Treatment for all pts was AZA 75mg/m2/d sc 5-2-2 schedule 

until progression or intolerance; those randomised to combination began LEN cycle3, 10mg 

D1-21 of each 28d cycle concomitantly for total 10 cycles with AZA 5d only.  

 

Results 

March 2011-March 2013; 160 pts randomized. Table1 baseline data. Median follow-up 

14.2mths (0.7-35.9), median number AZA cycles 11 both arms. Overall Gr3+ non-

haematologic AEs as expected for each agent with no difference arms; overall Gr3+ 

infections 43% both arms. Gr3+ haematologic toxicity similar; only difference between arms 

a higher rate thrombocytopenia in combination with no excess bleeding.  

Overall response rate 56% AZA v 69% AZA+LEN; CR 21% AZA v 26% AZA+LEN. Clinical 

benefit at 12mths 64% AZA v 49% AZA+LEN (p=0.079). Disease subtype, IPSS and IPSS-R 

were not predictive of clinical benefit or response on exact logistic regression. Median PFS 

33.2mths AZA v 18.8mths LEN+AZA (p=0.048).  

 

Conclusions 

Despite numerically higher response rates with addition of LEN to AZA, good deliverability of 

treatment and similar rates of toxicity, there was no benefit of the addition of lenalidomide to 

azacitidine in this population of higher risk MDS with a reduced PFS in the combination arm. 

Baseline somatic mutations in majority will be presented. 

 



MDS4 BASELINE DATA AZA (n= 80) AZA+LEN (n=80) 

Male  65% 73% 

Median age (years) 69.1 (42.5-85.9) 71.4 (42.5-87.2) 

Median time from diagnosis (years) 0.5 (0.1-13.1) 0.4 (0.0-9.4) 

ECOG 0 53% 50% 

IPSS: Low-Int 1 

          Int 2-high 

61% 

39% 

60% 

40% 

Carrying 5q- 13% 17% 

Diagnosis WHO 

RCUD (RA,RN,RT) 

RCMD 

RAEB-1 

RAEB-2 

MDS-U 

MDS 5q- 

CMML 

AML 

 

1% 

8% 

14% 

20% 

0 

3% 

15% 

10% 

 

0 

35% 

14% 

19% 

1% 

1% 

13% 

13% 

  



098. Geriatric screening tool G8 identifies frail patients, predicts health 

resource utilisation and poor outcomes in MDS patients 

Cussans L 1, Brehaut E 1, Lewis I 1, Bardy P 2, To B 1, To T 1, Hiwase D 1 

1 Royal Adelaide Hospital, Adelaide, 2 The Queen Elizabeth Hospital, Woodville South 

 

Introduction 

The Comprehensive Geriatric Assessment (CGA) can predict chemotherapy toxicity and 

overall-survival (OS) in cancer patients. However, CGA takes 60-90 minutes while geriatric 

screening tools G8 and VES13 can take 10-20 minutes.  

 

Aim 

This Prospective Pilot Clinical Trial assessed feasibility of case-management and geriatric 

assessment for elderly MDS patients. 

Method: MDS patients were assessed by a senior haematology nurse using geriatric 

screening tools (G8 and VES-13) and CGA.  A geriatrician also evaluated all patients and 

provided recommendations.  

 

Results 

Fifty-nine MDS patients were enrolled in the study (Jan 2014 to May 2015) and their median 

age was 72 years. CGA, G8 and VES-13 were performed in 38 patients. Twenty-two (58%) 

and 12 (32%) patients had G8abnormal and VES-13abnormal respectively. Importantly, 68% 

of G8abnormal patients had abnormal CGA, while only 2/16 G8normal cases had abnormal 

CGA. Thus, sensitivity and specificity of G8 in predicting abnormal CGA was 83% and 65% 

respectively. G8abnormal patients required significantly longer duration (Fig 1A; p=0.0004) 

and more number (Fig 1B, p=0.006) of hospitalisation, and more telephonic (p=0.03) and in-

person consultations (p=0.04). Median OS was significantly poorer in G8abnormal compared 

to G8normal patients (Fig. 1C; p=0.03). Other groups of patients who need more support 

were country patients. 

Geriatric assessment and timely intervention also lead to longer treatment duration in the 

study patients compared to historical controls. Significantly more patients in historical group 

stopped treatment before completing six-cycles of azacitdine (60% vs. 21%; p=0.01). The 

number (3.2±2.8 vs. 2.8±2.7) and duration of hospitalisation (20.65±23 vs 15.50±19.32 days) 

also tend to be less in the study patients compared to matched historical control. 

 

 
Figure 1: Abnormal G8 patients require (A) longer hospitalisation, (B) more hospital 

admissions, and (C) is associated with poor survival. 

 

Conclusion 



Abnormal G8 predicts poor outcome and increased health resource utilisation in MDS 

patients. Hence, it should be used as geriatric screening tool for identifying frail MDS 

patients. 

 

  



099. Next generation sequencing (NGS) in the diagnostic setting: identifying 
and overcoming pitfalls from the analysis of over 500 clinical samples from 
patients with myeloid malignancy at Peter MacCallum Cancer Centre (PMCC) 
 
Blombery P, McBean M, Jones K, Tan A, Agarwal R, Doig K, Thompson E, Fellowes A, Bell 
A, Westerman D 
 
 Peter MacCallum Cancer Centre, Melbourne, Victoria, Australia 
 
Aim 
NGS is a powerful technique for improving diagnostic, prognostic and therapeutic decision 
making in myeloid malignancy. We aimed to review the development process and results of 
all samples performed on the PMCC Myeloid NGS gene panel to date in order to identify key 
observations and hurdles to inform future panel/assay design and clinical interpretation. 
 
Method  
All samples were referred to PMCC for testing in established or suspected myeloid 
malignancy. Amplicons were prepared using the Fluidigm Access Array IFC and sequenced 
on the Illumina MiSeq instrument. Alignment, variant calling, annotation, variant curation and 
reporting were performed using an in-house designed bioinformatic pipeline, reporting 
software (PathOS) and standardised curation procedure. 
 
Results 
At submission, approximately 600 clinical samples have been analysed over 35 separate 
runs. Key observations/hurdles were (i) sensitivity of the assay is limited by a mixture of 
intrinsic sequencing error and sensitivity of the PCR phase with improvements in sensitivity 
resulting from optimising DNA input and PCR conditions (particularly relevant for MPN 
testing) (ii) specific bioinformatic modifications are required to optimise FLT3-ITD detection, 
however, large ITDs (>100bp) are not detected (predominantly due to upstream PCR 
limitations) (iii) CEBPA coverage is inadequate (due to high G:C content) necessitating 
bespoke PCR conditions (iv) the common (controversial) ASXL1 variant 
(c.1934dupG;p.Gly646TrpfsX12) is able to be detected, but only after optimising 
bioinformatic detection and confirmation by conventional sequencing (v) optimal source of 
germ-line material remains unclear (vi) analysis, variant curation and reporting is complex, 
largely non-automatable, requires specific expertise and is the most resource-intensive 
phase of the assay.  
 
Conclusion 
We have identified important limitations and challenges during the implementation of 
amplicon-based NGS into routine diagnostic haematology practice in patients with myeloid 
malignancies. Overcoming these limitations is central to the effective utilisation of NGS in the 
diagnostic setting. 
 

  



100. RBC-transfusion dependency improves the prognostic value of the 

revised-IPSS in MDS patients 

 

Hiwase D 1, Singhal D 1, Chhetri R 3, Kutyna M 3, Harrison P 3, Nath S 4, Wickham N 4, Hui C 
4, Gray J 2, Ross D 1, Lewis I 1, Bardy P 2, Reynolds J 5, To B 1 

1 Royal Adelaide Hospital, Adelaide, 2 The Queen Elizabeth Hospital, Woodville South, 3 SA 

Pathology, Adelaide, 4 Adelaide Cancer Centre, Adelaide, 5 Monash University, Melbourne 

 

Introduction 

RBC-transfusion dependency (RBC-TD) was shown to be associated with poor overall 

survival (OS) in WHO-based prognostic scoring system (WPSS) but it did not include 

cytopenia. While, recently Revised International Prognostic Scoring System (IPSS-R) 

included cytopenia but not RBC-TD. Inclusion of three clinically relevant Hb cut-offs in IPSS-

R was thought to alleviate the need of inclusion of RBC-TD. Hence, the importance of RBC-

TD along with cytopenia was not tested in either of these scoring systems. 

 

Aim 

This study assessed the impact of RBC-TD and IPSS-R in predicting prognosis of primary 

MDS cases. 

 

Method 

Inclusion criteria for this study were: primary MDS not treated with disease-modifying 

therapy and BM blasts ≤30%. RBC-TD was defined as at least one unit of packed red cells 

transfused every eight weeks for four months (Malcovati et al, JCO 2007). 

 

Result 

The median age of 295 MDS patients was 75 years and 66% were males. The estimated 

median follow-up time, was 7.33 years. The incidence of RBC-TD at diagnosis was 61/295 

(20.7%), while the incidence of RBC-TD at any time during the study was 125/295 (42.4%). 

In a multivariate analysis using Cox-proportional regression model, RBC-TD as a time-

varying covariate, higher risk IPSS-R, older age and male gender were independent poor 

prognostic factors for OS (P<0.0001). Poor prognosis of RBC-TD was further confirmed on 

landmark analyses. At 6-month (18 vs. 64 months; n=255), 12-months (24 vs.71 months; 

n=224) and 24-months (40 vs. 87 months; n=165) landmark analysis median OS of RBC-TD 

patients was significantly (p<0.0001) poorer than RBC-transfusion independent patients (Fig 

1A-C). Cumulative incidence of non-leukaemic death was also significantly higher.  

 

 

 

Figure 1: Serial landmark analysis showing poor OS (A-C) and significantly higher non-

leukaemic death survival in RBC-TD patients  



 

 

 

 

 

 

 

 

 

Conclusion 

Multivariate analysis and landmark analyses, clearly demonstrate that development of RBC-

TD during the disease course is associated with poor OS and a higher risk of non-leukemic 

deaths. This is the first report demonstrating that inclusion of RBC-TD further refines the 

IPSS-R.  

  



101. A mathematical model to describe drug effects on cell division, death 

and differentiation in the immune system and cancer 

 

Dowling M 1,2,3, Pham K 1,2, Duffy K 4, Zhou J 1,2, Kan A 1,2, Markham J 5, Wellard C 1,2, 
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Aim 

We aim to develop mathematical models that can be used to make quantitative predictions 

of cell numbers and cell types during normal immune responses and in tumours.  

Method 

We use in vitro live cell fluorescent microscopy to measure times to divide, die and 

differentiate of single cells (lymphocytes or tumour cells) over several days. The data 

generated is thousands of “family trees” showing the outcomes of the single progenitors over 

time. We have developed computer software that allows us to fit mathematical models to this 

data to test various hypotheses of how cells make fate decisions.  

Result 

We used this approach to study the generation of plasma cells from naïve B cells in 

response to stimulation 1,2. Despite an apparently homogenous population of cells receiving 

identical stimulus, we observed significant heterogeneity in outcome at the single-cell level – 

isotype switching and maturation to plasma cells varied markedly between clones. These 

data supported a model whereby each cell may pursue many fates simultaneously but at 

different rates, with the final result determined by the fate that is reached first – a type of 

intracellular “competition” or “race”. We have begun to use these models to study the effects 

of common chemotherapeutics drugs on leukaemia and lymphoma cell lines and preliminary 

results indicate that similar principles apply.  

Conclusion 

Despite incredible complexity at the single-cell level, the kinetics of blood cells in health and 

disease are amenable to quantitative description with mathematical models. A potential 

application of these models is to better understand the action and synergies between drugs 

in cancer chemotherapy and immunotherapy. 



 

1. Dowling, M.R., et al. Stretched cell cycle model for proliferating lymphocytes. 
Proceedings of the National Academy of Sciences of the United States of America 
111, 6377-6382 (2014). 

2. Duffy, K.R., et al. Activation-induced B cell fates are selected by intracellular 
stochastic competition. Science 335, 338-341 (2012). 

 

 

  



102. A phase 1, open-label, dose escalation, safety, pharmacokinetic and 

pharmacodynamic study of a first in class Pol1 inhibitor (CX-5461) in patients 

with advanced haematologic malignancies (HM). 

 

Khot A 1, Brajanovski N 1, Cameron D 1, Hein N 1, McArthur G 1, Lim J 2, O'Brien S 2, 

Ryckman D 2, Link E 1, Snowden A 1, Donohoe C 1, Hannan R 1, Harrison S 1 

1 Peter MacCallum Cancer Centre, Melbourne, Australia, 2 Senhwa Biosciences, San Diego, 

USA 

 

Aim 

Ribosome biogenesis, driven by RNA polymerase 1(Pol1), a fundamental cellular process, is 

significantly increased in cancer cells. CX-5461, a small molecule inhibitor of Pol1, 

selectively targets AML, lymphoma and myeloma(MM) cells in in-vivo models with minimal 

effects on normal haematopoiesis. We commenced a phase 1 clinical trial in patients with 

advanced HM. 

Methods 

Eligibility: Relapsed/ refractory HM, >1 prior therapy, no standard therapeutic option; PS<2; 

adequate organ function. CX-5461: 1 hour IV infusion 3 weekly. Dose escalations from 25-

450mg/m2. Pol1 transcription inhibition(Pol1 TI) measured by 47S pre-rRNA FISH in 

peripheral blood mononuclear cells(PBMC) and tumour. 

Results: 13 patients with HM treated in 4 dose cohorts (25-170mg/m2 (Table1).  

Safety 

One dose-limiting toxicity (grade 3 photosensitivity) observed, with grade 1-2 photosensitivity 

in 4 patients; managed by sun avoidance with no recurrence on re-exposure. Other adverse 

events(AE): transient cytopenias related to disease and/or to CX5461. Four patients had a 

period of disease stabilisation receiving 6, 4, 4 and 16 cycles of drug. A DLBCL patient 

remained on drug for 10 months. PK analyses showed favourable and linear exposure with 

dose. CX-5461 causes robust and significant Pol1 TI 1 hour post-infusion. In MM patients, 

median average Pol1 TI in PBMC was 48.2%(Range 22.9%-69.7%). The average level of 

inhibition was 49.0% (Range: 22.9-69.9%, n=3), 51.1%(Range: 34.4-64.4%, n=4), 19.6% 

(Range: 72.0–69.7%, n=4) and 47.3% (Range: 46.5–48.0%, n=2) in cohorts 1-4 respectively 

(Fig 1).  One hour peak plasma levels correlate with maximal Pol1 TI in PBMC. 24 hour Pol1 

transcription levels returned to baseline. A decrease in Pol1 TI was noted at 4 hours in bone 

marrow of a patient with MM. 

Conclusion 

CX-5461 is well tolerated with manageable AE. Inhibition of Pol1 transcription in PBMC and 

MM cells indicates on-target drug activity in the initial dose cohorts. Dose escalation 

continues per protocol. 



 

 

    

 

  

Fig 1  



103. Prognostic value of 18-FDG positron emission tomography in T cell non-

Hodgkin lymphoma 

 

Eslick R, Dunlop L, Ling S, Hsu D 

 Liverpool Hospital 

 

Aim  

To evaluate the predictive value of interim and post-treatment PET scans in T-NHL to 

determine their effect on progression-free survival (PFS) and overall survival (OS).  

Method 

Patients who underwent a PET scan for T-NHL from 2002 to May 2015 were retrospectively 

identified by a search of the medical records. Demographics, treatments and survival 

outcomes were recorded. Final PET results were correlated with progression-free and 

overall survival. Ethics approval was obtained.  Kaplan-Meier survival analysis and the log-

rank test were used to assess the difference in survival. 

Results  

Of 47 eligible patients, 29 were male (62%), with an average age of 52 years at diagnosis. 

The frequency of specific T cell histologies were anaplastic large cell, ALK-1 positive (15%), 

ALK-1 negative (24%), and unspecified (2%); peripheral T cell lymphoma, NOS (28%); 

angioimmunoblastic T cell lymphoma (11%); subcutaneous panniculitis-like T cell lymphoma 

(4%); mycosis fungoides (4%); and other (6%). During the follow-up period, 22 patients 

progressed (47%) and 20 died (43%). Those with a positive post-treatment PET scan (n=11) 

had a median OS of 27.9 months. OS was not reached for those with a negative post-

treatment scan (p=0.0017). The median PFS for those with a positive post-treatment PET 

scan was 5.2 months, with PFS not reached for those with a negative scan (p=0.0012). The 

interim PET scan was not significant in predicting PFS or OS. 

Conclusion  

The post-treatment PET scan is valuable in predicting progression free and overall survival 

in T-NHL. Our study is limited by low patient numbers due to disease rarity, and the 

heterogenous behaviour of T-NHL.  Nevertheless, this study adds to the growing body of 

evidence supporting the importance of the post-treatment PET scan in predicting outcomes 

in T-NHL.  

 

 

  



104. Patients with classical Hodgkin lymphoma failing brentuximab vedotin 

have brief responses to salvage therapies and limited survival 
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Aim 

Although brentuximab vedotin (BV) is highly effective for patients (pts) with classical Hodgkin 

lymphoma (cHL) the outcomes of pts failing therapy is unknown.   

Methods 

We performed a retrospective analysis of the pharmacy database to identify pts with cHL 

treated with BV who subsequently experienced disease progression at MD Anderson Cancer 

Center.  

Results 

 We identified 96 pts with a median age of 28 (range 9-83) years meeting inclusion criteria. 

The median number prior of treatments was 3 (range 0-9) and 30 (31%) were primary 

treatment refractory. The median progression free survival (PFS) to frontline therapy was 10 

(range 0 - 106) months. 68 (72%) had prior autograft and 12 (13%) prior allograft. The 

median interval from initial diagnosis to commencing BV was 2.7 (range 0.1 - 27.1) years. 92 

(97%) received BV as a monotherapy, with a median number of cycles 4 (range 2 - 27). 52 

(57%) had achieved a response to BV, whilst 39 (43%) were BV-refractory.  Treatment at 

progression following BV was varied, and included clinical trial (n=30, ORR 23%), 

gemcitabine-based (n=15, ORR 53%), bendamustine (n=12, ORR 50%) and BV re-

treatment (n=6, ORR 33%). By intention-to-treat, the net ORR was 33% (CR 15%). Patients 

received a median of 3 (range 0 - 5) treatments after BV failure. After a median observation 

period of 25 (range 1 - 76) months, the median PFS and OS from initiation of salvage 

therapy were 3.5 and 25.2 months respectively. By multivariate analysis, no candidate 

factors analyzed were prognostic for PFS, however age>45 (hazard ratio 2.96 [95%CI 0.96 - 

9.16]) and serum albumin <40g/L (hazard ratio 5.09 [95%CI 1.15 - 22.53]) at disease 

progression were adversely prognostic for OS.  

Conclusion 

Pts with cHL have low response rates and limited remission durations following BV failure.  

 



 

 

  



105. Blood group B is associated with improved overall survival in diffuse 

large B-cell lymphoma treated in the rituximab era 

Gilbertson M1, Choi J1, Gregory G1, Grigoriadis G1,2, Patil S1,3, Opat S1,2, Shortt J1,2 

 1Department of Haematology, Monash Health, Clayton, VIC, 2Australia, School of Clinical 

Sciences at Monash Health, Monash University, VIC, Australia, 3Department of 

Haematology, Alfred Health, Melbourne, VIC, Australia               

 

Aim & background: 

Diffuse large B-cell lymphoma (DLBCL) outcomes remain suboptimal in poor-risk groups. 

Novel prognostic indicators may help further stratify high-risk patients for inclusion in clinical 

trials. Human ABO blood groups differentially associate with several malignancies, but their 

relationship to DLBCL outcomes has not been reported. We sought to evaluate the potential 

utility of ABO-group as a prognostic variable in DLBCL. 

 

Methods: 

We performed a retrospective review of Monash Haematology DLBCL database.  A total of 

178 patients with ABO blood groups were available for analysis of treatment outcomes 

characterised by progression free survival (PFS), overall survival (OS). 

 

Results: 

There were a total of 53 (30%) group A, 25 (14%) group B, 94 (53%) group O and 6 (3%) 

group AB patients; correlating with expected blood group frequencies in the Australian blood 

donor pool of 38%, 10%, 50% and 6% respectively. Excluding group AB (for which low 

patient numbers precluded detailed analysis), the remaining cohorts of patients stratified by 

blood group showed similar proportions of males to females, poor-risk R-IPI, transformation 

from indolent histology and ABC vs. GCB cell of origin. Patients with blood group B had the 

best outcome with 82% 3 year OS vs. 62% (group O), 69% (group A) and 40% (group AB), 

p=0.034.  The PFS for non-AB groups was similar. Despite improved OS, there was a higher 

rate of CNS relapse for group B patients (16%) vs 4% (group A) and 7% (group O). 

 

Conclusion: 

The proportional representation of ABO group for DLBCL patients treated at Monash 

Haematology appears comparable to that of Australian donors. Unexpectedly however, 

group B patients had significantly better survival outcomes than non-B patients. We 

hypothesise that the ABO-group modulates chemotherapy responses. Further research is 

required to identify the biological mechanisms underpinning this observation, and the 

predictive value of blood group relative to established prognosticators. 

 



                                                                                                                                                                                                                                                      

106. Improved survival with intensive therapy in newly diagnosed Mantle cell 

lymphoma managed in a single tertiary institution. 

 

Dickson M, George A, Romeril K 

 Wellington Blood and Cancer Centre 

 

Aim 

Mantle cell lymphoma is a rare B cell Non-Hodgkin lymphoma.  With intensive combination 

chemotherapy, rituximab and stem cell transplantation we are seeing long term survivors.  

We present overall survival data on a retrospective series of all newly diagnosed patients 

with MCL who received treatment at a tertiary hospital over a 15 year period from 1999-

2015.  

Methods 

Cases were identified using local databases at Wellington hospital.  Patient characteristics 

and prognostic markers were collected using electronic clinical and laboratory records. 

Overall survival (OS) was calculated using the Kaplan-Meier method and analysed 

according to intensity of initial treatment, Mantle cell lymphoma international prognostic 

index (Mipi) and absolute monocyte count at diagnosis (AMC). 

Results 

The cohort included 39 patients with median age of 68 years (range 45-86).  All patients 

were evaluable for OS, 31 for Mipi and 36 for AMC.   Median follow up time was 24.8 months 

(range 1-168).  10 patients were alive greater than 5 years. 2 patients were alive beyond 10 

years and both received HyperCVAD-R plus autologous stem cell transplantation. OS was 

significantly longer for the 14 patients treated with intensive therapy compared to the 25 

patients who received low intensity regimens (median OS not reached vs 44 months, 

p=0.03).  12, 13 and 6 patients had Mipi scores of high, intermediate and low risk 

respectively. Median OS for Mipi categories were 15 and 73 months for high and 

intermediate groups and was not reached for low risk (p=0.04).  The median AMC at 

diagnosis was 0.57 and was not significant for OS.  

Conclusion 

Our local experience of improved survival with intensive therapy is consistent with published 

literature.  The Mantle cell international prognostic score is predictive in our population.  

 

 

 



107. Treatment choices for restoring and maintaining haemopoiesis in 

aplastic anaemia 

 

Firkin F 

St Vincent's Hospital 

 

Effective treatment of severe and very severe acquired aplastic anaemia in most instances is 
dependent on antithymocyte globulin (ATG) as the key therapeutic agent because the 
alternative of optimal allogeneic HSC transplantation is found to be an option only in the 
minority of patients.  
 
Maximum benefit from ATG-based therapy is dependent on many factors, such as adequacy 
of the administered dose, type of ATG, administration in combination with other 
immunosuppressive agents such as cyclosporin (CSP), ongoing administration of CSP, 
retreatment of refractoriness to initial treatment or subsequent relapse, and whether other 
agents such as anabolic steroids were trialled when response to immunosuppressive-based 
therapy was unsatisfactory. Potential for an agent such as Eltrombopag to enhance recovery 
of haemopoietic progenitors other than by suppression of immune-type toxicity is also under 
evaluation. 
 
Introduction of ATG treatment substantially improved survival at twelve months from 
previous extremely low rates, with good responses as a single agent of about 50 - 60%, and 
overall survival in the majority for many years. The increase in responses to 60-80% when 
combined with CSP that has lower efficacy as a single agent indicates the immunologically-
based toxic process in aplastic anaemia is probably complex and does not display overall 
susceptibility to ATG. Impact of initial combined therapy may however be insufficient to 
produce adequate suppression of the underlying toxic process, but can be augmented by a 
second course, as responses then occur in 20-25% of initial treatment failures.  
 
Relapse occurs in 25-40% of responders after withdrawal of many months of maintenance 
treatment with CSP, but is followed in some by recovery with reintroduction of CSP alone, 
and up to 80% with ATG plus CSP, evidence the immune-based injury to haemopietic 
precursors was suppressed but not ablated by initial treatment, and underwent clinically 
significant recovery after maintenance treatment was withdrawn. 
 
Restoration of haemopoiesis after successful treatment is unusually slow, suggestive of slow 
attrition of the ATG-responsive toxic process, or suboptimal replicative activity of 
haemopietic precursors. Excessive telomeric loss occurs in haemopietic cells in acquired 
disease, similar to that in genetically determined aplastic anaemia, with more rapid 
progression of telomeric loss in unresponsive disease than after recovery following 
immunosuppressive therapy. Cells undergoing substantial telomeric loss display a similar 
increase in chromosomal aberrations of the type considered to account for increased 
incidence of myelodysplasia in both genetically determined and acquired forms of aplastic 
anaemia. Anabolic agents can enhance telomerase activity and this may provide an 
explanation for improvement in haemopietic activity in some patients with genetically 
determined and acquired aplastic anaemia after administration of oxymetholone. 
 
Another agent undergoing evaluation is Eltrombopag that preliminary reports suggest can be 
beneficial when added to ATG plus CSP induction treatment, as well as sometimes in ATG 



refractory disease by stimulating haemopoietic stem cell recovery via action on the TPO 
receptor on haemopoietic progenitors.  
 

  



108. Dilemmas in protracted platelet support 
 
 
Hong F 

Austin Health 

 

Aplastic anaemia is a rare disease and most patients will require transfusion support for the 

associated cytopenias. The decision for transfusion should be based on clinical symptoms, 

e.g. shortness of breath due to anaemia or bleeding from thrombocytopenia. Triggers for 

prophylactic platelet transfusions are similar to those for other haematological diseases, i.e. 

platelets < 10 x 109/L without fever or bleeding, or < 20 x 109/L with fever or haemorrhage. 

The trigger should be individualised if there is a history of major bleeding when platelet count 

is below a certain threshold.  

Many patients with aplastic anaemia will need long term transfusion support. Multiple platelet 

transfusions can lead to platelet transfusion refractoriness (PTR), where platelet count does 

not increment as expected after platelet transfusion. Causes of PTR include fever, sepsis, 

drugs, bleeding, splenic sequestration, and the presence of alloantibodies to antigens 

expressed on the platelets. The latter account for approximately 20% of PTR. Most of the 

alloantibodies are directed at human leukocyte antigens (HLA) class I, with a minority 

against human platelet antigens.  

Once HLA antibodies are identified and deemed to be the cause for PTR, HLA-compatible 

platelets are required to provide adequate platelet increment post transfusion. This is a 

labour-intensive process, involving identification of suitable donors based on the recipient’s 

HLA type and HLA antibody profile, using Matchmaker, followed by direct contact with 

potential donors to arrange collection if they are available. Each recipient will have different 

numbers of suitable donors, depending on HLA type and HLA antibody profile. For 

uncommon HLA types, donors may need to be shared among recipients. Each donor can 

only donate once a fortnight at the most, making it difficult to meet the recipient’s 

requirement if it is high. Should HLA-compatible platelets be not available, random platelets 

at higher doses would need to be used, exposing the recipients to more transfusions than 

otherwise would be necessary.  

 
 
 
 
 
 
 
 
 
 
 
 



109. Profile of aplastic anaemia in Australia: Insights from the Aplastic 
Anaemia Registry 
 
 
Kivivali L 
 
Monash University 
 
 
Aim  
The Aplastic Anaemia Registry (AAR) was developed in 2012 to establish incidence and 
responses to treatment of aplastic anaemia (AA) in Australia. AA is a rare disorder with a 
high morbidity and mortality rate. There has been a general lack of systematic, prospective 
assessment of incidence and treatment outcomes in AA, and data from the AAR have the 
potential to provide a clearer picture of key aspects of AA in Australia and internationally.  
 
Method  
Analysis of AAR data collected commencing December 2012.  
 
Results  
Forty-one patients were reported up to August 2015 (19 male, 22 female; average age 43 
years, range 2-94) and reporting of cases is ongoing. In the initial cohort the average platelet 
count at diagnosis was 18 x109/L (range 1-74) and average neutrophil count was 0.9 x109/L 
(range 0-5). Based on the neutrophil count, 17 patients were classified as moderate AA 
(neutrophils >0.5), 12 severe AA (0.2-0.5), and six very severe AA (<0.2), eight were still 
pending classification. Paroxysmal nocturnal haemoglobinuria testing was reported in 29 
patients; of these 11 tested positive, six negative, one indeterminate, and 11 pending. 
Cytogenetic testing was reported in 32 patients; 26 demonstrated a normal karyotype, 3 
abnormal, and 3 no mitoses. Reported initial drug therapy was horse-antithymocyte globulin 
(n=21), rabbit-antithymocyte globulin (n=4), cyclosporine (n=26), with corticosteroid 
prophylaxis (n=28). Serum sickness or drug reactions were reported in 12 patients. Most 
common supportive therapies were platelet (n=30) and red cells (n=19) transfusions, and 
prophylactic antibiotics (n=16). Three bone marrow transplants were reported. For patients 
with response data available, response was complete in seven, partial in 11 (relapse in one), 
none in six (relapse in one), six pending, and three died. Response was too early to 
determine in eight.  
 
Conclusion  
Collaboration from treating hospitals with the AAR has been excellent, and an initial analysis 
of relatively recent data on newly diagnosed AA patients suggest the AAR will provide much 
needed understanding of this disease in terms of epidemiology, transfusion support, and 
efficacy of treatment modalities on patient outcomes.  

 
 

  



110. Major haemorrhage - challenges to management 

Allard S 

National Health Service, London, United Kingdom     

 

Traumatic injury is a leading cause of mortality world-wide with massive haemorrhage 

contributing significantly to such deaths particularly in the first 24 hours. While there is 

understandably much focus on acute traumatic coagulopathy other causes of major 

haemorrhage eg obstetrics also require greater scrutiny with high quality research needed. 

The pragmatic management of the patient with haemorrhage requires the use of agreed 

protocols with robust and clearly understood communication channels between staff in the 

clinical area and those in the blood transfusion laboratory. This talk will focus on some of the 

challenges particularly in the development of evidence based guidelines and their 

implementation in day to day practice. 

 

 

  



111. Treatment of dilutional coagulopathy- state of the art 

Haas T 

University Children's Hospital, Zurich, Switzerland 

 

Maintenance of adequate tissue perfusion to prevent impaired microcirculation is a major 

goal in volume resuscitation. In Europe, crystalloids and colloids were routinely used for 

treatment of perioperative blood loss. However, depending on the amount and the type of 

fluid replacement, dilution of cellular components and coagulation factors were inevitable. 

Based on the dynamic of blood loss and consequently consumption of factors a clinical 

relevant dilution coagulopathy occurs constantly.  

Moreover, disturbance of haemostatic potential might be further deteriorated by 

hypothermia, acidosis and fibrinolysis, thus leading to worsening of patient’s outcome. If a 

critical threshold of plasma concentration of coagulation factors were reached bleeding will 

be further perpetuated. The incidence of dilution coagulopathy was decreased by 

preparation of modern (nearly plasma-free) autologous blood products.  

A modern concept of bleeding therapy could consist of a bedside coagulation testing 

targeted administration of purified coagulation factors leading to fast responsiveness and 

calculable increase in those factors that were critically decreased.  

Fibrinogen is the first coagulation factor that achieves a critical low value during massive 

blood loss, while all other factors seem to be less affected by blood loss and haemodilution. 

Several clinical studies showed effective substitution of acquired fibrinogen deficiency with 

administration of human fibrinogen concentrate thus leading to significant decrease in blood 

loss without further need for allogeneic blood products.   

In addition, more severe dilutional coagulopathy may necessitate the administration of other 

coagulation factors (e.g. prothrombin complex concentrates, factor XIII concentrates, von 

Willebrand factor), or platelet transfusion. Transfusion of cryoprecipitate and/or fresh frozen 

plasma may be used alternatively, if no factor concentrates were available.  

 

 

 

 

 

 

 

 

  



112. Major haemorrhage fatalities: Lessons from the national coronial 

database 

 

Gipson J 1, Wood E 1, Cole-Sinclair M 1,2, Woodford N 3,4 

1 Transfusion Research Unit, Department of Epidemiology and Preventive Medicine, Monash 

University, 2 Department of Haematology, St Vincent's Hospital, 3 Victorian Institute of 

Forensic Medicine, 4 Department of Forensic Medicine, Monash University 

 

Background  

Major haemorrhage (MH) is a leading cause of mortality across many clinical contexts. 

However, few data are available on numbers of deaths and factors contributing to fatal 

outcomes, especially where bleeding onset is out of hospital. Australia’s coroners provide a 

valuable public health service by investigating deaths which are sudden, due to 

injury/accident, or occur as a result of medical procedures where death was not expected. 

Identifying common elements in MH cases reported to Australia’s coroners may provide 

valuable information on clinical management of MH. 

Aims  

To describe and analyse MH fatalities in Australia’s coronial database and explore possible 

common contributory factors. 

Methods  

Search of closed cases recorded in Australia’s National Coronial Information System using 

keywords for MH. Cases were assigned a clinical bleeding context and demographic data 

extracted. Coronial recommendations, where available, were examined for lessons to inform 

preventive work. 

Results  

The initial analysis of Victorian cases 2009-12 included 382 fatalities. Age ranged from 13 

months to 98 years; 69% were male. Most were due to trauma (36%), gastrointestinal 

haemorrhage (27%), surgical/perioperative bleeding (14%), and ruptured aneurysms/large 

vessels (12%). Onset was out of hospital in 78%; of these, 30% reached hospital alive. 

Where adverse outcomes were related to deficiencies in health care, common associations 

were delayed diagnosis, poor communication, failure to follow protocol and difficulties in rural 

practice. 

Conclusion  

This first analysis of MH using Australia’s national coronial database provides information on 

inpatient bleeding events, as well as new data on bleeding contexts, management and 

outcomes where MH began before reaching hospital. Large numbers of out-of-hospital 

fatalities highlight the challenges of pre-hospital MH management and support consideration 



of options for expansion of life-saving support (e.g. earlier availability of blood components, 

such as in ambulances). National expansion of this project will provide a greater 

understanding of MH fatalities Australia-wide. 

 

 

 

 

  



113. Update from the Australian and New Zealand Massive Transfusion 

Registry 

 

McQuilten Z 

Monash University 

 

The Australian and New Zealand Massive Transfusion Registry (MTR) is a registry of all 

patients who receive five or more red blood cells (RBC) within any four-hour period during a 

hospital admission. The MTR was established in 2011 and currently has 31 sites across 

ANZ with approval to contribute data and 3561 cases registered up until September 2015. 

The aims of the registry are to profile critical bleeding and massive transfusion patients, 

monitor transfusion practice and outcomes in this patient population and to provide data to 

clinicians, hospitals and blood services to support translation of new evidence into practice 

and inform future clinical studies, blood supply planning and inventory management. The 

MTR is supported through a NHMRC partnership grant with the Australian Red Cross Blood 

Service, the New Zealand Blood Service, the Victorian Department of Health, the National 

Blood Authority, CSL Behring and St John of God Pathology.  

This presentation will provide an overview of the MTR and present data on current 

transfusion practice in Australia and New Zealand for patients with critical bleeding. 

 

 

 

  



114. Mismatched solid organ transplantation - a haematologist's perspective 

 

Hogan C 

 Australian Red Cross Blood Service 

 

Mismatched solid organ transplantation presents challenges to haematologists, and to 

laboratory haematology and transfusion medicine in support of these patients.  Mismatching 

may relate to HLA haplotype, or to ABO blood groups or both.  Mismatches and alloantibody 

formation against non-ABO red cell antigens may also present difficulties. 

In the sphere of ABO mismatched solid organ transplantation, what are the most appropriate 

laboratory methods to evaluate potential incompatibility and consequent rejection of the 

graft?  Titres, antibody quantitation, flow cytometry and other methods will be reviewed and 

compared in this clinical setting.  ABO antigenic variants may perplex peri-transplant 

laboratory evaluation.  This area of practice will also be examined. 

Patients undergoing mismatched solid organ transplantation often require transfusion 

support.  This may relate to plasma exchange for the management of high antibody titres, or 

the treatment of anaemia.  Additional non-red cell transfusion support may be required peri-

operatively.  This sub-specialised area of transfusion medicine practice is a key interface 

between solid organ transplant physicians and surgeons, and haematology. 

 

 

  



115. HLA challenges with renal transplants 

 

Coates T 

Royal Adelaide Hospital 

 

Blood transfusion is a recognised source of allo-sensitization in transplantation. Despite pre-
treatment with immunosuppressive therapy transfusion in the peri-operative period may 
potentially increase the risk of sensitization. We retrospectively analysed all adult kidney 
recipients transfused with leuko-depleted red blood cells and platelets during the first 48 
hours of transplantation surgery from January 2010-April 2013. HLA antibody screening was 
performed by single antigen Luminex® bead assay (GenProbe). HLA antibodies and donor 
specific antibodies (DSA) pre- and post-transplantation (between days 14-31) were 
analysed. All patients (n=198) received prednisolone, tacrolimus and mycophenolic acid 
based immunosuppression. We also examined the occurrence of Delayed Graft Function 
(DGF) and incidence of acute rejection in the first 2 months post transplant compared with 
an un-transfused control group. Of 198 patients transplanted in this period, 11 patients were 
excluded due to use of ATG as induction therapy. Among 187 patients included in the study, 
67 patients (36%) received blood transfusion (median 2 units) and 120 patients (64%) were 
not transfused. 18 patients (29%) among the transfused group developed HLA antibodies 
compared to 12 (10.4%) in the non-transfused group. The risk factors for sensitization with 
transfusion were female recipients, second graft recipients, primary polycystic kidney 
disease and non-Caucasian populations– all were more likely to  develop HLA Antibodies. 
Transfused kidney transplant recipients developed clinically significant HLA antibodies 
(MFI>300) [ Odds ratio 3.37] in 26% of cases. A higher rate of DGF was observed in the 
transfused group compared to the un-transfused group. Thus even in the modern era, with 
comtemporary immunosuppression peri-operative transfusion is associated with significant 
risk of formation of HLA antibodies which may be deleterious to kidney transplant 
candidates. 

 

 

 

  



116. Challenges in transfusion support: IgA deficiency 

 

Mondy P 

Australian Red Cross Blood Service 

 

Aim 

To detail the challenges of providing IgA deficient blood components and highlight the 

impact of recent changes in donor IgA testing. 

Method 

The frequency of anaphylactic transfusion reactions in available Australian haemovigilance 

data is presented to infer the prevalence of IgA deficiency as a clinical transfusion issue.  

The current decision algorithm for providing IgA deficient blood components will be outlined 

and the logistics of individual component supply will be discussed.    

Recent changes in the donor testing for IgA deficiency testing has resulted in changes for 

donor selection and the effect of testing changes on blood component labelling will be 

detailed.   

Representative sample cases, AML and liver transplant, will be briefly presented to highlight 

the clinical aspects and demonstrate the challenge that IgA deficiency presents for patient 

blood management..  

Results 

Blood transfusion reactions clearly attributable to recipient IgA deficiency appear very 

uncommon.  Clinical requirements for product arise infrequently.  In order to have IgA 

deficient blood transfusion support available the demand on donors may be appreciable and 

the logistics are complex.   

Careful assessment of the necessity of transfusion support and the likely requirements 

dictate careful planning in concert with the clinical team.  Decisions regarding patient support 

may also be guided by careful transfusion of standard blood component in a controlled 

environment.  

Conclusion 

The definite requirement for IgA deficient product is much less frequent than the prevalence 

of IgA deficiency but clinical circumstances with substantial blood product support 

requirements do arise.  Recent changes in testing have tightened the criteria for the labelling 

of IgA deficient blood components and have challenged inventory management.  The 

increased availability of complex medical and surgical treatments means that transfusion 

support with IgA deficient blood components is expected to remain a challenge to both 

clinical teams and to the Blood Service. 

 



117. Update in patient blood management 

 

Goodnough L 

Stanford University Medical Center 

 

Blood transfusion has been identified as one of the most frequently performed therapeutic 

procedures, with a significant percentage of transfusions identified to be inappropriate. 

Recent key clinical trials in adults have provided Level 1 evidence to support restrictive red 

blood cell (RBC) transfusion practices.  However, some advocates have attempted to 

identify a ‘correct’ Hb threshold for RBC transfusion; whereas others assert that 

management of anemia, including transfusion decisions, must take into account clinical 

patient variables, rather than simply one diagnostic laboratory test.  The heterogeneity of 

guidelines for blood transfusion by a number of medical societies reflects this controversy.   

Clinical decision support (CDS) uses a Hb threshold number in a smart Best Practices Alert 

(BPA) upon physician order, to trigger a concurrent utilization self-review for whether blood 

transfusion therapy is appropriate.  This presentation summarizes Level 1 evidence in seven 

key clinical trials in adults that support restrictive transfusion practices, along strategies 

made possible by CDS that have demonstrated value in improving blood utilization by 

promoting restrictive transfusion practices.   
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118. Use of plasma transfusion before procedures - irrational use 
 

Callum J 

Sunnybrook Health Sciences Centre, Toronto, Canada 

 

Background 

One-third of plasma is administered before or during invasive procedures, usually before 

central line placement or prior to laparotomy. In the intensive care unit, 13% of plasma is 

administered prior to invasive procedures for abnormal coagulation test results of which the 

vast majority have INR levels below 2.5. All of the data comes from retrospective reviews of 

hospital practice and therefore the cause of the elevated is unknown, and more importantly, 

the effectiveness of the intervention is unknown as no bleeding outcome measures or control 

population is reported. 

Coagulation abnormality: The etiology of the elevated INR and/or PTT matters when 

approaching a patient with abnormal coagulation test results. Many patients with coagulation 

abnormalities will either not benefit from plasma (e.g., patients on dabigatran, apixiban, 

rivaroxaban, heparin, and patients with non-specific inhibitors), or other blood products 

would be more effective (e.g., prothrombin complex concentrates for warfarin reversal or 

vitamin K deficiency). Hence, a thoughtful investigation of the cause of the coagulopathy is 

required. The platelet count and function are also likely to be important and may compensate 

for coagulation abnormalities. Lastly, coagulopathy associated with liver disease may be 

“balanced” despite an INR of 1.5-3.0 without a concern for procedure related hemorrhage. 

Clinical trial evidence: No adequately powered randomized trials have been completed. A 

single multicenter RCT was terminated early after enrolling 81 patients. No differences in 

bleeding were observed. A systematic review of randomized trials of plasma identified 21 

trials, although none where prior to non-operative invasive procedures. 

Observational data: There is a broad publication base of observational studies of patients 

undergoing a wide variety of procedures, including paracentesis, thoracentesis, liver biopsy, 

renal biopsy, lumbar puncture and central line placement. There are sufficient data from 

these reports to support withholding of plasma prior to the vast majority of procedures for 

patients with liver disease related coagulopathy. The rate of hemorrhage is so uncommon 

(<1%) that prospective randomized clinical trials will not be feasible. 

Guidelines  

The numerous published plasma guidelines are remarkably vague when it comes to 

recommending what to do for a patient with a coagulopathy prior to an invasive procedure 

due to the lack of published controlled trials.  

 

 

  



119. Guidelines - are they really worth it? 
 

Roberts J 

National Blood Authority 

 

Guidelines are costly, take a long time to produce, are often out of date by the time they are 

published and frequently have little impact. So why did Australian governments invest 

around $3 million in developing the Patient Blood Management (PBM) guidelines?  

Analysis was undertaken by the National Blood Authority (NBA) in consultation with key 

stakeholders, opinion leaders and colleges and societies to determine the need and appetite 

for PBM guidelines. A strong business case was supported by governments for the 

development of these guidelines. A comprehensive, evidence based implementation 

program involving efforts at the national, jurisdictional and local levels supported 

promulgation and uptake of the guidelines. Concurrently, the Australian Commission on 

Safety and Quality in Health Care worked closely with the NBA to produce the National 

Health Service Standard for Blood and Blood Products.  

The initial analysis revealed a fertile ground to support development and uptake of the PBM 

guidelines.  Publication of the PBM guidelines in concert with the comprehensive 

implementation program resulted in: 

 High levels of awareness and satisfaction with the PBM guidelines 

 Wide uptake of the PBM guidelines (with more room to improve) 

 Improved patient care and safety as measured by accreditation results 

 over 18% reduction in RBC utilization over the past three years, and  

 delivery of over $83 million in RBC savings during the same period. 
 

The return on investment in the PBM guidelines as measured by improvements to patient 

safety and effective and efficient use of publicly funded health care has been substantial with 

further returns to be realised.  

 

 

 

 

 

  



120. Single unit red cell transfusions - Is this the way forward? 
 

Joseph J 

St Vincent's Hospital, Sydney, Australia 

 

Aim  

The third pillar of patient blood management recommends tolerisation of anaemia. We 

attempted to reduce unnecessary exposure to red blood cells to patients by introducing a 

single unit red cell transfusion policy for stable non bleeding patients. 

Method  

The St Vincent’s Hospital, Sydney, Transfusion Committee supported the change to a single 

unit red blood cell practice for non-bleeding haemodynamically stable patients. Patients from 

operating theatre and intensive care unit were excluded from the project. Changing to a 

single unit red blood cell transfusion was written into the blood transfusion policy and 

endorsed by the hospital executive. Implementation and ongoing evaluation of the project 

occurred to further improve effectiveness. 

Result  

Since the project implementation in March 2013, an average of 147 red blood cell units has 

been saved per month with an almost doubling in the single unit red blood cell orders after 

the implementation of the project. 

Conclusion  

The project objectives have been achieved including an overall reduction in red blood cell 

use of over 1600 units in one financial year. Continued monitoring and auditing should 

sustain single unit red blood cell issues. 

 

 

 

  



121. Haemoglobinopathy and transfusion 
 

Allard S 

National Health Service, London, United Kingdom 

 

Regular blood transfusions are a mainstay of therapy for many patients with 

haemoglobinopathy; these are essential for patients with thalassaemia major and 

increasingly indicated for patients with Sickle Cell Disease (SCD) in particular for the 

prevention and treatment of stroke. This talk will cover some of the evidence base for 

transfusion in SCD, the rationale for special requirements for red cells in patients with 

haemoglobinopathy and the potential complications of transfusion together with the clinical 

implications of red cell allo-immunisation. 

 

 

 

  



122. Cryoprecipitate vs. fibrinogen - is it time to switch? 
 

Callum J 

Sunnybrook Health Sciences Centre, Toronto, Canada 

 

Background  

Fibrinogen is a critical part of hemostasis and is involved in both primary and secondary 

hemostasis. Fibrinogen is the first hemostatic marker to drop below a critical level in a 

bleeding patient. Studies in cardiac surgery and postpartum hemorrhage suggest a level 

below 2.0 g/L is inadequate for hemostasis. In trauma, the fibrinogen level is predictive of 

red cell transfusion requirements and survival. 

The perfect fibrinogen product: Liquid storage to allow for immediate use, room temperature 

storage, long shelf life, concentrated, small volume, pathogen reduced, and safe for rapid 

infusion. At the present time, no fibrinogen replacement meets all of these criteria. 

Arguments for maintaining the status quo and continuing to use cryoprecipitate: 

Cryoprecipitate has been associated with minimal reported adverse reactions, contains other 

procoagulant proteins, use is supported by current guidelines, and no randomized trials have 

observed an improvement in outcomes with fibrinogen concentrates as compared to 

cryoprecipitate. 

Arguments for advocating for a switch to fibrinogen concentrates: Fibrinogen concentrates 

are pathogen reduced bringing the safety for surgical patients in line with safety measures 

introduced for patients with congenital bleeding disorders. There are minimal cost 

differences between cryoprecipitate and fibrinogen concentrates. Fibrinogen concentrates 

can be prepared more rapidly. More randomized, placebo controlled trials have been 

performed for fibrinogen concentrates, as compared to cryoprecipitate and therefore the 

level of evidence for safety and efficiacy is actually higher. Recent cohort studies have 

raised concerns that cryoprecipitate is associated with hepatic complications in the surgical 

population. Retrospective data from the military found an association between use of 

fibrinogen replacement and improved survival. Multiple trials are ongoing to determine the 

role of fibrinogen concentrates in the management of bleeding patients. 

Summary  

There are multiple drivers that warrant a switch from cryoprecipitate to fibrinogen 

concentrates: Lower risk of transfusion transmitted infections; Faster time from ordering to 

infusing; Less work for hospital blood banks; Easier for storage and redistribution; Evidence 

suggests fibrinogen concentrates are at least as good as cryoprecipitate; and, minimal 

difference in cost. 

 

 

 



123. Management of anaemia in surgical patients 
 

Goodnough L 

Stanford University Medical Center 

 

Previously undiagnosed anaemia is commonly identified during preadmission testing in 

patients undergoing elective surgery. Anaemia in these patients and related perioperative 

therapy have been associated with increased morbidity (including increased rates of 

perioperative infection) and mortality. Clinical care pathways for patients in these settings 

have been developed by the Society for Blood Management (SABM) and the Network for the 

Advancement of Transfusion Alternatives (NATA). These consensus recommendations 

emphasize the following: (1) preadmission testing, including complete blood counts (CBC) 

that should occur as close as possible to 30 days before the scheduled surgery date; (2) any 

anaemia identified should be evaluated and managed before surgery; (3) evaluations and 

laboratory testing should be performed to rule out nutritional causes (particularly iron 

deficiency), chronic kidney disease and/or anaemia of inflammation and (4) management of 

anaemia should include consideration of IV iron therapy and/or therapy with erythropoiesis-

stimulating agents (ESA). 

 

References 

1.  Goodnough LT, Manaitis A, Earnshaw B and the NATA Consensus Development 

Working Group.  Management of preoperative anaemia in patients undergoing elective 

surgery.  ISBT Sci Ser 2010; 5: 120-124 

2.  Goodnough LT, Maniatis A, Earnshaw P, Benoni G, Beris P, Bisbe E, Fergusson D,      

Gombotz H, Haber O, Monk T, Ozier Y, Slappendel R, Szpalski M.  Detection, evaluation, 

and management of preoperative anemia in the elective orthopedic surgical patient.  British 

Journal of Anaesthesia 2011;106: 13-22 

3.  Goodnough LT, Shander A, Spivak JL, Waters JH, Friedman AJ, Carson JL, Keating EM, 

Maddox T, Spence, R.  Detection, Evaluation and Management of Anemia in the elective 

surgical patient.  Anesth Analg  2005; 101:1858-61. 

4.  Audet AM, Goodnough LT. American College of Physicians Position Paper:  Strategies 

for elective red blood cell transfusion.  Ann Int Med 1992;116:403-406. 

5.  Goodnough LT, Murphy MF.  Do liberal blood transfusions cause more harm than good?  

BMJ 2014;349:g6897. 

 

  



124. Determining the clinical significance  of red cell antibodies   
 

Storry J 

Lund University, Sweden 

The conclusion of a successful antibody investigation is the identification of one or more 

specificities directed at antigens which the patient’s red blood cells lack. The next stage is to 

evaluate whether the antibodies are harmful to the patient if transfused with antigen-positive 

blood or whether the search for antigen-negative blood should begin. But how do we 

determine clinical significance? For the majority of commonly encountered antibody 

specificities, there is sufficient historical evidence to guide blood selection. We are taught 

that antibodies to Rh and Jk blood group antigens should be respected at all times, even 

though it is likely that many examples of anti-E might not cause harm. Similarly, we respect 

antibodies in the Fy and Kell blood group systems, as well as anti-S and –s. For some of 

these antibodies there is clear evidence from hemovigilance schemes that we are doing the 

right thing but for most, it is the ease of finding antigen-negative blood that makes the 

decision simple. But what happens when an antibody to a high prevalence antigen is 

identified? Should expensive antigen-negative blood be sourced and provided? How does 

the decision change if the patient is to be regularly transfused? Does the age and diagnosis 

of the patient make a difference to the decision? In vivo determinations with labelled antigen-

positive blood has a place in desperate situations. However, Transfusion medicine scientists 

have developed different laboratory tests to help determine clinical significance, such as the 

monocyte monolayer assay or the antibody-dependent cytotoxity count, and these have 

been helpful. Taken together with historical data and all the criteria surrounding the patient’s 

blood needs, an informed decision can be made.  

 

 

 

  



125. Testing for HIV - the first 3 decades 
 

Busch M 

Blood Systems Research Institute (BSRI), San Francisco, United States 

 

Background 

HIV was discovered in the spring of 1984, with high rates of virus isolation and antibody (Ab) 

detection in hemophiliacs and recipients of blood from HIV infected donors, which 

established the critical need to develop tests for donor screening.   

Aims/Methods 

 Review evolution of HIV donor screening, and broader applications of HIV tests and infected 

donor surveillance to research and public health.  

Results 

In mid-1984 scientists in governments and industry collaborated to develop HIV Ab tests that 

were implemented in blood banks ~1 year following discovery of HIV.  Initial Ab screening 

did not eliminate TT-HIV however, with numerous breakthrough cases detected shortly 

following introduction of first-generation assays, which were determined to have an 

infectious pre-seroconversion (SC) window period (WP) of ~56 days.  Improvements in 

sensitivity of second-generation tests in the late-1980s and third-generation tests in the mid-

1990s reduced the pre-SC WP to approximately three weeks.  Subsequent additions of p24 

antigen and then nucleic acid technology (NAT) screening in the late 1990s closed the 

infectious WP to 5-10 days, resulting in current risk estimates of approximately 1 infectious 

unit per 1-2 million transfusions in the US and other countries where NAT screening is 

performed, including in high incidence settings like South Africa and South-East Asia where 

individual-donation NAT screening has been adopted.  NAT screening assays and 

algorithms and fourth-generation Ag/Ab serological tests developed for blood bank screening 

and staging early HIV infections are now in widespread use in clinical diagnostic, research 

and public health settings.  NAT assays developed for donor screening also been applied for 

studies of patients on HAART and “elite controllers” involved in “HIV-eradication” studies to 

detect and quantify persistent low-level viral replication. 

Conclusions 

Progressive improvements in HIV screening assays have virtually eliminated TT-HIV 

infections, and consequent advances in HIV testing have contributed to HIV diagnostics, 

research and public health.   

 

 

  



126. Is Dengue an increasing risk in Australia?  
 

Flower R 

Australian Red Cross Blood Service, Brisbane, Australia 

 

Dengue viruses (DENV) are emerging in many regions as the distribution of their mosquito 

vector expands across the globe. Recent estimates suggest that there are 390 million 

infections globally per year. Dengue is now endemic in over 100 counties in the tropics and 

sub-tropics. In Australia, DENV is not endemic, rather it is episodic in North Queensland due 

to the presence of the primary vector, Aedes aegypti. Regular outbreaks occur seasonally in 

North Queensland following the introduction of the virus from a viraemic traveler. The sizes 

of locally-transmitted outbreaks are increasing, so are the number of imported infections 

from other regions, mainly from southeast Asia. Moreover, there are a number of factors that 

suggest DENV might spread further in Queensland and indeed to other parts of Australia.  

DENV infection results in viraemia and asymptomatic infection is possible, therefore these 

viruses pose a risk to transfusion safety. To date there have been four clusters of transfusion 

transmissions, with many more anticipated cases not reported. To date, transfusion 

transmitted DENV has not been reported in Australia. Given the absence of an approved 

blood donation screening test for DENV in Australia, the policy for managing the risk of 

transfusion transmitted DENV is based on geographical exclusion of donations. During local 

outbreaks, supplementary questions for all donors are implemented to determine 

geographical exposure risk and when a DENV outbreak is declared, fresh components are 

not manufactured (although plasma is collected for fractionation). In addition, donors 

returning from travel to DENV endemic countries are rendered ‘plasma only’ for a period of 4 

weeks. Although effective, this strategy has proved expensive, costing up to AUD 3.8 million 

during a previous DENV epidemic in 2008/2009. With possible increases in DENV 

transmission in Australia in the future, additional or alternative blood safety approaches may 

be required. 

 

 

 

 

 

  



127. vCJD - is donor deferral still necessary? 

 

Keller A 

 

 Australian Red Cross Blood Service 

 

Following the first case of variant Creutzfeldt-Jakob disease in the UK in 1996, there was 

heightened concern of the possibility of transfusion-transmission of the causative prion. 

Blood services around the world introduced deferrals for UK residents. In Australia, by 2001 

donors who had lived in the UK for a cumulative period of 6 months or more in the risk years 

1980 to 1996 inclusive were deferred from donation, and this was estimated to result in a 

reduction of risk of over 80%. Transfusion-transmission was reported in the early 2000s in 

four UK patients, with clinical disease in three. vCJD prions were later found in the post-

mortem spleen of a fifth patient with haemophilia.       

 

The number of vCJD cases, both in the UK and the next country with a significant incidence, 

France, has declined since 2012. Despite this, there is still concern that the first wave of 

infections, all associated with the methionine/methionine codon 129 of the PRNP gene may 

be followed by a second later wave in methionine/valine heterozygotes and/or valine/valine 

homozygotes. These fears are supported by the findings in an anonymous appendix study in 

the UK, which has found vCJD prion in approximately 1:2,000 appendices for presumably 

asymptomatic surgical patients. 

 

Despite several attempts to develop a robust screening assay for prions in blood of 

appropriate sensitivity and specificity, no test has yet been considered                               

robust enough for scale up in a commercially available assay. There are also numerous 

problems in using such a test in asymptomatic blood donors. 

 

In the absence of accurate knowledge about the future course of the outbreak and the 

possibility of large numbers of asymptomatic individuals who could potentially infect others 

through transfusion of blood components, there is a continued need for caution. The 

absence of a sensitive and specific screening test with a secondary confirmatory assay 

precludes any reduction in donor deferral in the near term future. 

  



128. When should I use phenotype negative or kell negative red cells for my 
patients?  
 

Maxwell E 

Melbourne Pathology 

 

In considering provision of phenotyped red cells there is a need to balance both the risks 

and benefits to patients, as well as the capacity of the laboratory blood bank and the Blood 

Service to support clinical preference. This talk will focus on approaches to investigation and 

support of the patient who is allo-immunised, or may potentially become allo-immunised, 

with particular emphasis on scenarios in which provision of Kell negative units is considered 

relevant and/or controversial. 

 

 

  



129. Do we need to use CMV negative blood for all patients? 
 

Borosak M1,2 

1Eastern Health, Melbourne, Australia, 2Melbourne Pathology, Melbourne, Australia 

Cytomegalovirus is a herpes virus that results in chronic latent infection that is asymptomatic 

in the majority of adults.  It can cause serious infection in the immunocompromised including 

in the foetus and neonate and recipients of autologous and allogeneic bone marrow and 

solid organ transplant. 

Once infected an individual is both infected and infective for life retaining viable virus 

primarily in mononuclear white cells.  It is estimated that the rates of infection in the 

population vary from 40% to 100%.  There is an estimated seroconversion rate of 1% per 

annum. Re-infection and reactivation in seropositive patients as well as transfusion-

transmitted infection are all potential mechanisms of CMV disease in susceptible transfusion 

recipients. 

Recent position statements and published literature have attempted to assess at risk 

populations, the mechanisms available to clinicians to reduce risk and the relative utility of 

the methods in terms of clinical efficacy and cost as well as the advantages of maintaining a 

single inventory of prestorage leucodepleted, CMV-safe blood components.  Access to CMV 

seronegative blood is not always possible at the time or place when units are required.  

Clinical decision-making requires balancing delay of transfusion until CMV seronegative 

component is available vs. the use of universal prestorage leucodepleted stock (available in 

Australia since 2008). 

We will review the recent literature and local experience to explore the advantages and 

disadvantages of the two main approaches to transfusion in at risk groups: using CMV 

seronegative components versus prestorage leucodepleted red cells and platelets. 

  



130. Coping with demand for O negative red cells 

 

Chesneau S 

 

 Australian Red Cross Blood Service 

 

The Australian Red Cross Blood Service (the Blood Service) issued 668,606 red cells to 

Health Providers in 2014/15, which was a -4.9% reduction on 2013/14. As observed in prior 

years, the reductions were not uniform across blood groups. Indeed, the compound change 

in demand across the last three financial years, measured by the number of units issued 

from the Blood Service to Health Providers, has been extremely varied. 

 

 

 

The number of O Rh (D) negative units supplied has not decreased over that 3-year period 

whilst the total number of units has reduced by 17%. The differing pace of change has 

meant that the quantity of O Rh (D) negative units supplied as a proportion of all of the red 

cell units supplied has risen from 12% to 15%.  Where the challenge lies for the Blood 

Service is that, at present, new donors are not recruited by blood type, meaning that the 

distribution of blood types observed in our new donors tends to match those of the general 

population. In the case of O Rh (D) negative that is 8%. Therefore, as donors stop or take a 

break from donating, it is difficult to replace them with the same spread of blood groups to 

match customer demand. 

 

The challenge has become increasingly acute, and there were periods during the winter 

months when customer demand could not be met on a regular basis. This leads to a number 

of questions such as how much O Rh (D) negative blood is actually required in Australia 

and, if that base can be established, what actions can be implemented across the supply 

chain to best meet that demand consistently? Would pricing mechanisms work in the same 

way as they have in other countries? How can we create an even greater bias to Rh (D) 

negative across the donor pool? Does every request for a blood unit carry equal merit? 
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131. Rational approach to supply of emergency O negative red cells to 
regional and remote areas (with Merrilee Clarke) 
 

Tocchetti R 1,2, Clarke M 3 

1 SA Pathology, 2 SA Health, 3 Country Health South Australia Local Health Network 

 

Rational approach to supply of emergency O negative red cells to regional and remote 

areas in South Australia 

Ensuring that appropriate clinical management and safe, effective use of blood and blood 
products together with emergency management preparedness is a challenge in regional and 
remote health services in Australia. Most if not all would prefer to maintain a supply of 
emergency O negative red cells in case of urgent need but along with an increase demand 
on supply O negatives, potential for increase wastage supply and the reality of low frequency 
of these incidents the justification of all hospitals to maintain a supply of emergency red cells 
is not warranted.  

Therefore a rational strategic approach utilising a standard framework should be used when 

determining which health services in regional centres should hold emergency red cells. This 

framework should be in accordance with national, state and local guidelines, standards and 

procedures and be a systematic, integrated, objective, flexible and overseen by a corporate 

Governance structure; thus ensuring that parochial pressures are not subjected too. 

Country SA Local Health Network (CHSALHN) is the largest regional health network in 
Australia and covers a geographical area of nearly 1,000,000 km2.  It consists of 65 hospitals 
with and without on-site laboratories and a multiple transfusion laboratory network.  

To ensure a safe, consistent, appropriate and rational approach to blood and blood products 
management CHSALHN has a corporate Transfusion Committee (TC) that consists of an 
expert group representing Regional and Metropolitan Medical, Nursing, Executive, Safety 
and Quality, Transfusion Laboratory Managers, Emergency Services and Australia Red 
Cross Blood Service. One of its key objectives, which is a standing agenda item, is focusing 
on emergency blood and blood product placement.  

The CHSALHN TC has a clear criterion for the placement of emergency blood and blood 

products. Any requests by a regional hospital to hold an emergency blood is assessed by 

the governing CHSALHN TC and final approval ratified by the overarching CHSALHN 

Clinical Governance Committee. 

The assessment criterion includes the remoteness of the centre; location of hospital on a 

major highway; distance from a Transfusion Laboratory, the clinical case mix of the site 

which includes the surgical and obstetric services onsite and retrieval services 

Once the site has been approved for holding emergency stock the hospital is partnered via 

the BloodMove program with a NATA accredited laboratory that not only supplies the 

emergency blood but also oversees weekly, monthly and yearly service and blood fridge 

maintenance records. BloodMove participation assures that the blood is stored, packed 

correctly and rotated back to the supplier prior to expiry to allow it to be returned back to 

inventory and hence not wasted.  



In CHSALHN, the BloodMove program of rotation of near expiry emergency blood has 

allowed more regional and remote sites to hold emergency blood, whereas in the past the 

high level of wastage due to expiry could not justify emergency standby blood stocks being 

supplied. 

In summary, there must be justification and regional governance approval for a regional 

hospital to hold emergency blood stocks and full cold chain and tracking of the blood must 

be assured thereby allowing stock rotation back to supplier prior to expiry. 

 

 

  



132. TTP/HUS - a continuing puzzle 
 

Blombery P 1,2 

1 Peter MacCallum Cancer Centre,Victoria, 2 Department of Epidemiology and Preventive 

Medicine, Monash University, Victoria 

 

The thrombotic microangiopathies (TMA) are a group of life-threatening disorders that share 
the common outcome of microvascular ischaemia and end-organ dysfunction as the end 
result of a diverse range of pathogenic processes. The specific disease entities that are 
included within the broad TMA group include thrombotic thrombocytopenic purpura (TTP), 
haemolytic uraemic syndrome (both typical [HUS] and atypical forms [aHUS]) and TMAs 
associated with malignancy, bone marrow transplant (BMT) and pregnancy. Whilst these 
entities share similarities in regard to clinical and pathological features, we are developing an 
increasing understanding of the fundamental differences in the underlying pathogenic drivers 
of these conditions. This, in turn, has directly led to promising and effective targeted 
therapies for some of these entities including TTP and aHUS.  
 
With a growing evidence-base for different interventions and the availability of targeted 
therapies, robust definitions and laboratory assays to distinguish these different entities is 
critical. This presentation will focus on developments in our understanding of the clinical, 
pathological and laboratory features that are allowing us to untangle these entities and 
therefore provide the most effective care for patients.  
 
 

 

 
 
 
 

  



133. Genetic and functional testing for complement pathway abnormalities in 
HUS and TTP 
 

Chapman K 

Pathology North – Hunter, Newcastle, Australia  

 

Over the past 20 years, there have been significant gains in the understanding of the 

pathogenesis of the thrombotic microangiopathies, thrombotic thrombocytopenic purpure 

(TTP) and atypical haemolytic uraemic syndrome (aHUS). Consequently, the identification of 

these disorders has largely moved from a purely clinical diagnosis to a laboratory diagnosis 

with specific molecular and genetic markers. This presentation will discuss the current 

approach to the laboratory diagnosis of both TTP and aHUS, including the antigenic, 

functional and genetic assays involved. 

 

 

  



134. Is the TTP/TMA National Registry providing useful data? 
 

Cohney S 

Royal Melbourne Hospital 

 

Classical TTP characterised by deficient ADAMTS 13 activity, and aHUS associated with 

complement dysregulation are rare conditions, limiting the knowledge and expertise that can 

be gained at single centres. Limitations on the publication of case reports, and the likelihood 

of publication bias with respect to therapeutic outcomes are additional reasons dictating the 

need for a registry of TTP, aHUS, “typical” STEC HUS as well as thrombotic 

microangiopathies (TMAs) associated with drugs or in the context of solid organ transplant 

rejection. 

Considerable work has gone into making online data entry as simple as possible with an 

ability to provide up to date information for clinicians with reasonable speed.The TTP/TMA 

Registry has acquired over 200 cases from around Australia & NZ, more than 50 associated 

with low ADAMTS 13 activity and over 30 cases with aHUS. Initial analyses have shown 

surprising variation in clinical practice and provide the basis for improving care of patients 

with these conditions. 

 This talk will discuss the establishment of the registry, some ongoing challenges and 

present some of the data obtained from the registry. Beyond observational data collection, 

the registry presents a means to facilitate the conduct of clinical trials.  

 

 

  



135. Case studies in quality management in the transfusion service 
 

Goodnough L 

Stanford University Medical Center 

 

For general health care, the difference between quality and safety has been unclear for 

measurable patient outcomes. In contrast, in the transfusion service (TS), the relationship 

between quality and safety has been direct and demonstrable. Case studies are summarized 

to illustrate the relationship between operations, quality management, and risk management 

in the TS. There is an inverse relationship between resources/time expended on quality and 

risk management relative to volumes of operations in the TS. Laboratory-based initiatives 

that improve patient safety and clinical outcomes need to have resources aligned with the 

personnel and time required for quality management and risk management. 

 

References 

1.  Goodnough LT.  Operational, quality, and risk management in the transfusion service: 

lessons learned.  Transfus Med Rev 2012;26:252-61 

2.  Goodnough LT, Viele M, Fontaine MJ, Chua L, Ferrer Z, Jurardo C, Quach P, Dunlap M, 

Arber DA.  Quality management in the transfusion service: case studies in process 

improvement.  Transfusion 2011;51(3):600-9 

  



136. Problem cases in pretransfusion testing 
 

Storry J  

Lund University, Lund, Sweden 

 

ABSTRACT NOT SUBMITTED 

 

 

 

 

 

  



137. Training and education in transfusion medicine 
 

Allard S 

National Health Service, London, United Kingdom 

 

All healthcare professionals involved in blood transfusion should receive relevant training 
depending on the roles. For clinical staff this entails knowledge of safe and appropriate 
prescribing of blood and components supported by competency-based training in key steps 
involved in the transfusion process. Yet, haemoviglinace schemes which collect and analyse 
information on transfusion adverse events and reactions such as the Serious Hazards of 
Transfusion (SHOT) scheme in the UK, continue to report many avoidable errors involving 
all staff which can have serious clinical consequences. This session will cover the 
challenges of provison of education in transfusion medicine together with the paucity of 
research in this field and the need for more innovative methods to deliver training.  

 

 

 

  



138. Blood utilization 
 

Goodnough L 

 Stanford University Medical Center 

 

Blood transfusion has been cited as one of the five most over utilized therapeutic procedures 

in the United States. We assessed the impact of clinical decision support at computerized 

physician order entry on red blood cell (RBC) transfusions and clinical patient outcomes. 

Clinical patient outcomes and RBC transfusions were assessed before and after 

implementation of a best practice alert triggered for transfusions when the hemoglobin level 

was higher than 7 g/dL for all inpatient discharges from January 2008 through December 

2014. Retrospective clinical and laboratory data related to RBC transfusions were extracted: 

case-mix complexity, patient discharges and selected surgical volumes, and patient 

outcomes (mortality, 30-day readmissions, length of stay). 

There was a significant improvement in RBC utilization as assessed by a 28% decrease in 

RBC units transfused per 100 patient-days-at-risk. Outcome improvements were 

pronounced in patients who received blood transfusions, with decreased mortality rate (55.2 

to 33.0, p < 0.001), length of stay (mean, 10.1 to 6.2 days, p < 0.001), and 30-day 

readmission rate (136.9 to 85.0, p < 0.001). The mean number of units transfused per patient 

also declined (3.6 to 2.7, p < 0.001). Acquisition costs of RBC units were reduced with a total 

estimated savings of $6.4 million, and with a far greater impact on total (indirect and direct) 

transfusion-related costs. 
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139. Post partum haemorrhage - the ultimate test of your massive 
transfusion protocol 
 

Callum J 

Sunnybrook Health Sciences Centre, Toronto, Canada 

 

Background 

Postpartum hemorrhage is the leading cause of death in the pregnant woman worldwide. In 

developed countries, 1 in 100 patients experience a significant hemorrhage and 1 in 1000 

are transfused 4 or more units of RBCs. Fortunately, with aggressive supportive care and 

prompt surgical intervention, death from postpartum hemorrhage is rare (1 in 150 

hemorrhages). There is a rising incidence of postpartum hemorrhage worldwide, although 

the cause remains unclear. 

Risk factors 

There are multiple factors thought to be associated with postpartum hemorrhage including, 

but not limited to: obstetrical issues (preeclampsia, retained placenta, abnormal placentation, 

placental abruption, prolonged labour, and oxytocin exposure), surgical issues (Cesarean 

section), and medical issues (anemia, obesity, and coagulation disturbances). 

Monitoring for postpartum hemorrhage 

Inquiries into maternal deaths report the phenomenon of “too little, too late”. All institutions 

must have monitoring plans for early detection of hemorrhage based on a combination of 

factors including: vital signs, blood loss, neurologic status and urine output. Rapid 

mobilization of care to patients showing signs of early deterioration is critical. Protocols must 

be in place to ensure consistent, uniform, and rapid care for all postpartum hemorrhage 

patients. Protocols for postpartum hemorrhage have been shown to lessen the severity of 

hemorrhage. 

Key components of a postpartum hemorrhage protocol 

Triggering of the massive hemorrhage protocol, baseline and hourly testing of key laboratory 

values, transfusion to maintain hemoglobin in a safe range and coagulation factors at an 

adequate level, tranexamic acid, temperature maintenance above 36°C, and termination of 

the massive hemorrhage protocol when surgical or radiologic control of hemorrhage is 

achieved. 

Transfusion targets for hemostasis 

There are no high quality data to guide which laboratory tests should be used to monitor 

coagulation and what targets should be used. In general, maintaining the INR below 1.5-1.8, 

platelet count above 50-75, and fibrinogen above 1.5-2.0 g/L have been recommended. 

There are several reports raising concern that a target for fibrinogen below 2.0 g/L may be 

inadequate in patients with severe hemorrhage. 



Quality assurance for the postpartum hemorrhage protocol 

Frequent education via mock drills or simulation, annual update of the policies, and audits of 

compliance with the protocol will be required to ensure high compliance with the institutional 

policy. 

 

 

 

  



140. Is intra and post-operative cell salvage beneficial and cost effective? 
 

 

Froessler B 1,2 

1 Lyell McEwin Hospital, 2 Acute Care Medicine, University of Adelaide 

 

Peri-operative cell salvage (CS) is a key element of patient blood management[1] aimed to 

preserve the patient’s own red cell mass and reduce the necessity for allogeneic 

transfusions[2]. Different cell salvage techniques are available allowing autotransfusion of 

washed and unwashed blood. 

CS is endorsed by many organisations such as AABB, NICE and the NBA and is generally 

recommended if the anticipated blood loss is 20% or more; crossmatch-compatible blood is 

unobtainable; or the patient is unwilling to accept allogeneic blood. 

In the past cost benefits were expected if the equivalent of 1 unit of RBC was recovered[3]. 

However, with the increased cost of blood products, the awareness of established risks from 

allogeneic transfusion and a potential beneficial effect on cellular immunity following 

reinfusion of salvaged blood the focus of the discussion needs to be shifted[4]. 

The presentation will outline the types of CS available and discuss the latest evidence. 
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141. Introduction of small volume sample tubes in Flinders Medical Centre 
Intensive Care Unit patients to reduce iatrogenic blood loss 
 

 

Jacoba v 1, Santosh V 2, Russell H 2, Kathryn R 3, Romi S 4, Magdalena S 1 

1 SA Pathology, 2 Flinders Medical Centre, 3 BloodSafe Program, SA Health, 4 Blood, Organ 

& Tissue Programs, Department for Health & Ageing 

 

Aim  
Conduct a study to determine if the implementation of routine use of small volume blood 
tubes (SVTs) in an intensive care unit (ICU) reduces iatrogenic blood loss, whether this 
translates into reduced frequency and severity of anaemia, reduced transfusion 
requirements and the impact of this process on staff and laboratory functioning.  
 
Method  
SVTs were introduced to Flinders Medical Centre (FMC) adult ICU on 1 July 2012 and 
replaced standard volume tubes. A subgroup of ICU patients known to require longer length 
of stay was identified for 2 periods: 1 February 2010 – 30 June 2011 (‘before’ introduction of 
SVT) and 1 August 2011 – 30 June 2012 (‘after’ introduction of SVT). Data linkage was used 
to combine hospital and laboratory databases. The following data was extracted for the 
study periods: patient demographic details, admission details, haemoglobin levels, number 
of diagnostic blood tests and number of red blood cell units transfused. The volume of blood 
loss due to diagnostic sampling was calculated. The calculation assumed the standard 
volume of each tube type and that the minimum number of blood tubes was collected to 
perform the reported tests. The effect on laboratory functioning was determined using Lab IT 
systems.  
 
Results  
266 and 206 subjects were identified’ before’ and ‘after’ the introduction of SVT periods 
respectively. Patients’ characteristics were comparable for both study periods. Median 
volume of blood lost due to diagnostic testing was significantly lower in the ‘after’ period 
compared to ‘before’ (396 mL versus 605 mL, p<0.001). Median red blood cell units 
transfused in ICU per patient were lower in the ‘after’ period compared to ‘before’ (2 units (U) 
versus 3 U, p=0.01). Introduction of SVT did not impact adversely on laboratory functioning.  
 

Conclusion  
Routine use of SVTs in ICU significantly reduced the volume of blood loss due to diagnostic 
testing without adversely affecting the laboratory workflow and may reduce transfusion 
requirements.  
 

 

 

 

  



142. Transfusion practice in the premature infant 
 

Keir A 

University of Adelaide, Australia 

 

Aim 

To provide interested attendees at HAA 2015 with an overview of transfusion practice in 

premature infants, including current practices, controversies and future trials. 

Methods and Results 

A review of current transfusion practice in premature infants will be provided, including up-to-

date data on how often and how many times premature infants are transfused with red blood 

cells (RBC), plasma, platelets, albumin and cryoprecipitate in neonatal units.  Other areas to 

be covered: Why do neonatologists transfuse premature infants?  How is the decision made 

to transfuse a premature infant?  Current controversies around transfusion practice in 

premature infants will be explored.  This will include a discussion of the many adverse 

associations and outcomes reported in the literature, namely necrotising enterocolitis (NEC), 

intraventricular hemorrhage (IVH), retinopathy of prematurity (ROP) and chronic lung 

disease (CLD).   The increasingly popular practice of delayed cord clamping will also be 

discussed.  Future directions for neonatal transfusion research will be covered with current 

trials and unanswered questions highlighted. 

Conclusions 

This presentation will provide attendees at HAA with an up-to-date overview of transfusion 

practice in premature infants from a practicing Neonatologist with a strong research interest 

in transfusion medicine. 

 

 

 

  



143. Perioperative coagulation management during major paediatric surgery 
 

Haas T 

University Children's Hospital, Zurich, Switzerland 

The etiology of haemostatic changes during major paediatric surgery is multifactorial and 

may be related to dilutional coagulopathy, hyperfibrinolysis, and surgical complexity, as well 

as the impact of pre-existing coagulation disorders or drug-related side effects. Dilutional 

coagulopathy affects thrombin generation, clot firmness, and fibrinolysis, and its severity 

depends on the severity of blood loss and the concomitant amount and type of administered 

fluids. Fibrinogen is the first coagulation factor that achieves a critical low value during 

massive blood loss, while all other factors seem to be less affected by blood loss and 

haemodilution. In contrast, low platelet count has shown to be a late finding during major 

surgical procedures in children, and occurs after more than one calculated blood volume is 

lost.  

A fast and reliable monitoring of the entire coagulation process (e.g. thromboelastometry) 

might be of extreme value for detection and guidance of effective coagulation management. 

Although the transfusion of fresh frozen plasma was recommended in several guidelines, the 

use of coagulation factors might offer an alternative and potentially superior approach in 

managing perioperative coagulation disorders. Based on the recommendation of the 

European guidelines for perioperative bleeding management and on observational data from 

a university children’s hospital in Zurich, the consequent use of prophylactic administration of 

tranexamic acid for high risk procedures, substitution of critical low fibrinogen levels 

(ROTEM® FIBTEM A10 < 8 mm), and maintenance of adequate FXIII levels, has shown to 

reduce the amount of transfused FFP and platelets significantly. Thereby, the mean total 

costs per patient consisting for transfused allogeneic blood products and coagulation factor 

concentrates were reduced likewise. In conclusion, the implementation of a 

thromboelastometry-guided bleeding management in children seems to be associated with a 

considerable reduction of intraoperative transfusion requirements and thereby a decrease of 

transfusion-related direct costs. 

 

 

 

 

 

 

 

 

 



144. Haemolytic disease of the newborn and changes in anti-D prophylaxis  
 

Allard S 

National Health Service, London, United Kingdom 

 

Historically, there were high rates of alloimunisation to the D antigen in Rh D negative 

women resulting in severe haemolytic disease of the foetus and newborn. Alloimmunisation 

is largely preventable with prophylaxis; the use of polyclonal anti-D immunoglobulin given to 

unsensitised D negative women following potentially sensitising events and more recently 

with the addition of routine antenatal anti-D prophylaxis (RAADP) in the third trimester has 

resulted in a reduction of D immunisation from 16% to a rate of 0·3%. The British Committee 

for Standards in Haematology (BCSH) guidelines for the use of anti-D prophylaxis (2014) 

and the forthcoming guidelines on grouping and antibody testing in pregnancy (2015) 

provide clarification around the use of anti-D in early pregnancy, after red cell salvage during 

caesarean section, dosing with different preparations and distinguishing non-immune and 

immune anti-D. 

 

 

  



145. New blood group antigens and their disease susceptibility 
 

Storry J 

Lund University, Sweden 

Six new blood group systems have been described recently. Well-known blood group 

antigens, e.g. Jra, Lan, Vel, have been characterized at the molecular level and assigned to 

glycoproteins on the red blood cell (RBC), whose presence was not known previously. The 

absence of either ABCG2 or ABCB6 (Jr(a-) or Lan-, respectively) has been associated with 

abnormal porphyrin synthesis and the Jr(a-) phenotype has been identified with gout in the 

Japanese. The Vel- phenotype has been associated with the absence of SMIM1, a small 

RBC transmembrane protein, whose function is completely unknown. Once again, Vel- 

individuals are apparently healthy and we still have much to learn from this phenotype. In 

contrast to these high prevalence antigens, a new carbohydrate antigen FORS, was 

identified for the first time on human RBCs. First identified as a potential A subgroup, it has 

been shown to be independent of ABO and furthermore, renders RBCs susceptible to 

hemagglutination by canine E. coli species. The well-known complement regulator, CD59, 

was itself shown to be immunogenic in a transfusion-dependent child lacking the protein, 

who developed specific anti-CD59. As expected, absence of this very important inhibitor was 

responsible for not only increased RBC hemolysis but systemic neurologic disease. 

Recently Ata was assigned to the ENT1, a nucleoside transporter, the absence of which in 

one family was associated by gout-like symptoms and bone deformation around hand and 

foot joints, suggesting a role of ENT1 in bone synthesis. The RBC is a target for pathogens, 

notably Plasmodium spp. and various bacterial ligands. With the exception of FORS, none of 

the antigens above have been identified as pathogen ligands. However restriction of a 

phenotype to a folk group can often point to novel pathogen interactions and this is an area 

of active research. 

 

 

  



146. RBC alloimmunisation burden is substantially high in regularly RBC-
transfused low risk myelodysplastic (MDS) patients: case for extended RBC 
phenotyping 
 

Singhal D 1, Hague S 1, Lee O 1, Wee A 3, Chhetri R 3, Gray J 2, Ross D 1, Giri P 1, Lewis I 1, 

To L 1, Bardy P 1, 2, Hiwase D 1 

1 Royal Adelaide Hospital, Adelaide, 2 The Queen Elizabeth Hospital, Woodville South, 3 SA 

Pathology, Adelaide 

 

Aim 

Approximately 50% of MDS patients are RBC-Transfusion Dependent (RBC-TD). However, 

very limited published literature is available that addresses the RBC alloimmunisation rate in 

this heavily transfused group.  

 

Method 

Alloimmunisation rate in 295 primary MDS cases, not treated with disease modifying agents, 

was evaluated.  RBC-TD was defined as at least one unit of packed red cells transfused 

every eight weeks for four months according to WPSS. 

 

Results 

The median age of patients was 73 (21-91) years and 66% patients were males. The 

estimated median follow-up time was 7.33 years. Of the 295 patients, 41 (14%) developed 

91 antibodies. The majority of antibodies were alloantibodies (80%), some being complex 

(allo + autoantibodies; 20%). The cumulative incidence of alloimmunization rate was 20%. 

Of the total number of alloantibodies formed, 46% possessed Rh specificity (55% of these 

comprised anti-E) and 14% were anti-K; 44% of patients with alloantibodies had >1 type of 

alloantibody. 

The interval between 1st RBC transfusion and antibody detection was 18.9 (0.3-137) months 

with 75% (33/44) of antibodies being detected in patients receiving <30 units of RBC and 

interestingly in 6 cases antibodies were detected prior to 1st unit of RBC-transfusion.  

The cumulative incidence of alloimmunization was significantly higher in RBC-TD cases, 

patients receiving 11 to 30 units PRBC (Fig. 1) and tends to be higher in female patients.   

 

 

 



Figure 1: Alloimmunisation rate is significantly higher in (A) RBC-transfusion 

dependent cases (B), patients transfused with 11 to 30 RBC units, and (C) tends to be 

higher female. 

Conclusion 

RBC-alloimmunization is a substantial risk in the regularly transfused MDS patient 

population. Alloimmunization is directed predominantly at the Rh and Kell antigens, making a 

case for extended Rh and Kell phenotyping for the regularly transfused MDS patients. 

 

 

  



147. Cambodian knowledge attitude and practice survey for developing and 
implementing a system to recruit and retain low risk,voluntary non-
remunerated blood donors. 
 

Sokhim C 

National Blood Transfusion Centre 

 

Background  

Blood donation among Cambodians is very low with only 0.3% of the population donating 

blood. World Health Organization estimates that 1% to 3% of the population is required to 

donate blood in order to meet the most basic needs of a sufficient national blood supply. 

 

Aim  

This study identified knowledge, attitude and practices regarding blood donation of the 

general population throughout Cambodia, including both non-blood donors and potential 

blood donors and  factors that motivate and limit blood donation giving and blood receiving in 

the Cambodian context, that were not able to be captured in the quantitative survey. 

 

Method  

The study was conducted in two major urban areas, Phnom Penh and Provinces, with a 

sample size of 335 and 315 respectively. The subjects recruited were students and 

teachers, civil servants, monks/Achars at temples, youth and volunteers, patients and 

medical staff at health facilities, blood donors at NBTC and general people in the street. 

 

Result 

From the sample 650 subjects, 18% had given blood before and 82% had never given 

blood. The main reasons why people did not donate blood were: 

Fear of damage to health being the most common reason for not giving blood.  

Feeling of being too weak discouraged 48% of the people from giving blood. 

Lack of understanding about blood donation was a likely influence on the refusal to 

donate blood. 

 

Conclusion 

The study identified key messages and provides useful information which can be used to 

develop effective information, communication and educational material as well as donor 

recruitment programs designed to increase awareness of the importance of voluntary blood 

donation in the general population, increase the number of voluntary blood donors, and 

ultimately improve the safety and sufficiency of the national blood supply in Cambodia. 

  



148. Knowledge, attitudes and practice of blood donation in Rarotonga, Cook 
Islands. 
 

Tan S 1, Tatuava T 2, Picozzi K 1, Waters N 3 

1 The University of Edinburgh, 2 Cook Islands Ministry of Health, 3 Australian Red Cross 

 

Aim/Background  

Voluntary, non-remunerated blood donation (VNRBD) is necessary to ensure a safe and 

sustainable blood supply. Cook Islands (CI) is the only Pacific Island Country and/or 

Territory (PICT) to achieve 100% VNRBD and VNRBD rates in other PICT are generally very 

low. Knowledge, attitudes and practice of blood donation was studied in CI to understand 

deterrents and motivators to blood donation. 

Methods  

Participants aged 16-59 years were recruited via convenience and quota sampling to 

participate in self-administered questionnaires (n=218) and focus group discussions (n=13). 

Non-donors (ND) were classified as participants who had never donated blood before, 

whereas Donors (D) were those who had. Lapsed Donors (LD) were participants who have 

donated before but either have not donated for more than two years, or had no intention to 

donate again. 

Results  

Study population demographics were representative of the general population. Overall, 

participants were supportive of blood donation. Donors had significantly higher educational 

qualifications and income, were more knowledgeable about blood-related topics, and 

exhibited greater altruism than ND (Table 1). Prosocial values were the main motivator for 

donation and fear the main deterrent. Medical reasons were the main cause of LD. Low 

understanding of blood donation increased fear and cynicism Participants reported high 

exposure and message recall of blood donor services communications. Religious places, 

live shows and social media had greatest exposure potential for blood service 

communication dissemination. 

Table 1. Participant demographic information and responses 

Demographic information ND (%) D (%) 
LD 

(%) 

Participants 65.1 24.8 10.1 

University qualifications 9.2 24.1*† 9.1 

Household income > NZD 20,000 43.0 66.7* 50.0 

Knowledgeable about blood topics & donor eligibility 62.2§ 73.1*† 75.3 



Would donate to help the community in general 62.7 92.6*† 63.6 

Cynical about the fate of blood donations 32.4 22.2 4.5†§ 

 

* p < 0.05 between D and ND; † p < 0.05 between D and LD; § p < 0.05 between ND and 

LD. Abbreviations: D, donors; ND, non-donors; LD, lapsed donors; NZD, New Zealand Dollar 

Conclusion  

This study identified key differences between donor and non-donor populations and provides 

information required for developing successful strategies for improving blood donor 

recruitment and retention in the Cook Islands. These strategies may be applicable to other 

PICT and further studies are needed to identify which strategies would be appropriate in 

specific countries; with the aim of achieving 100% VNRBD in all PICT. 

 

 

  



149. Are pre-operative rotational thromboelastometry (ROTEM) parameters 
predictive of potential massive transfusion in patients undergoing orthotopic 
liver transplantation? 
 

Boey J 1,2,3, Sinha R 2,4, Roxby D 1,2,3 

1 Flinders Medical Centre, 2 Flinders University, 3 SA Pathology, 4 SA Health 

 

Aim 

Conventional coagulation parameters in isolation have not been useful in predicting 

transfusion requirements in patients undergoing orthotopic liver transplantation (OLT). Using 

rotational thromboelastometry (ROTEM) to manage coagulopathy and guide transfusion 

requirements in OLT patients is standard practice at our institution.  A retrospective study 

was undertaken to determine the association of preoperative ROTEM parameters and 

massive transfusion in these patients and whether pre-operative values were associated 

with increased transfusion requirements.  

Methods 

 All adult patients undergoing OLT in our hospital between January 2010 and December 

2013 were identified. Patients were divided into those who received massive transfusion 

(MT) – defined as ≥5 units of red cells within 4 hours and those who did not. ROTEM 

parameters, full blood count, biochemistry, International Normalised Ratio (INR), activated 

partial thromboplastin time (aPTT), fibrinogen, intraoperative blood product use and baseline 

clinical characteristics were compared.  

Results 

Of the 89 OLT patients, 32 (36%) required a massive transfusion and significantly more 

blood products (Table 1). These patients had a higher Model for End-Stage Liver Disease 

(MELD) score [24 (IQR 16-33) vs 19 (IQR 13-22), p=0.007] and a lower baseline 

haemoglobin level [94 g/L (IQR 80-109) vs 111 g/L (IQR 94-124), p=0.002].  INR, aPTT, 

fibrinogen level and platelet count were similar in both groups. Pre-operatively, the MT 

patients had abnormal ROTEM parameters that are associated with poor clot quality and 

massive transfusion (Table 2).  

Table 1. Blood product requirements in patients undergoing OLT 

BLOOD 

PRODUCT 

MASSIVE 

TRANSFUSION, 

median (IQR), N=32 

NO MASSIVE 

TRANSFUSION, median 

(IQR), N=57 

P - 

VALUE 

Red cells 7 (6 – 10) 3 (0 – 4) < 0.001 

Platelets 2 (2 – 3) 1 (1 – 2) < 0.001 

Fresh frozen 

plasma 
5 (2 – 10) 2 (0 – 4) 0.001 



Cryoprecipitate 4 (2 – 6) 2 (0 – 4) < 0.001 

IQR = interquartile range 

Table 2. Baseline ROTEM parameters in patients undergoing OLT  

ROTEM 

PARAMETER 

MASSIVE 

TRANSFUSION, 

median (IQR), N=32 

NO MASSIVE 

TRANSFUSION, median 

(IQR), N=57 

P - 

VALUE 

EXTEM CFT 219 (144 – 303) 145 (110 – 235) 0.03 

EXTEM A10 34 (27 – 44) 42 (32 – 47) 0.04 

FIBTEM MCF 7 (4 – 11) 10 (6 – 12) 0.04 

FIBTEM A10 7 (4.5 – 9.5) 10 (6 – 12) 0.03 

CFT = clot formation time.   A10 = amplitude at 10 minutes.   MCF = maximum clot firmness. 

Conclusion: Abnormal ROTEM baseline parameters may be predictive of MT in OLT 
patients. Further analysis in a larger population is required to confirm these findings in 
anticipating increased bleeding risk and blood product use. 
 

 

  



150. Keeping the blood on track – our experience with an Electronic Blood 
Tracking System 
 

Atkinson H, Aitken G 

Royal Hobart Hospital 

 

Electronic Blood Tracking Systems (EBT) are widely used throughout the United Kingdom 

(UK) as part of haemovigilance. Royal Hobart Hospital (RHH) began a process in 2009 to 

purchase an EBT system following a serious incident involving the administration of 

incompatible red cells from a remote fridge. 

EBT is one step in the complete electronic blood tracking process which checks and tracks 

the location and handling of blood products and transfusion samples. This system has been 

shown to improve transfusion safety and reduce blood product wastage.   

Funding was secured to visit UK hospitals using EBT to determine the most effective 

strategies required to successfully implement the system at the Royal Hobart Hospital.  

The steps undertaken to ensure a smooth rollout of the new system included staff education 

and training on how to use the system, communication, communication and communication.  

The main problems encountered on implementation of the EBT at the RHH were related to 

IT delays and malfunction however the process was found to be very smooth and very well 

accepted by staff. The full implementation of BloodTrack was completed by February 2015 

after a carefully staged rollout. 

Prior to implementation, the number of safety incidents that occurred at the RHH was low as 

was blood wastage.  Post implementation there has been no discernible change but process 

improvements have been major and are outlined in the table below. 

 Before BloodTrack  After BloodTrack 

Difficulty Identifying Staff due to 

manual signing for products or not 

signed for. 

Immediate electronic identification of 

staff provides real time error tracking 

reducing time consuming error 

investigation. 

Unsure of what blood being held in 

remote fridges. 

Blood held in remote fridges can be 

monitored from the main laboratory. 

No time and date collected, unsure 

of length of time out of fridge. 

Full audit trail blood components 

removed or put into fridge 

Time consuming Trawling through 

paperwork to complete audits 

Data collection  at one touch of a button 

 Delay in identifying and follow up of 

blood collection errors. 

 Real time alert and immediate follow 

up if blood collection error occurs. 



Overall, we have found that implementing the EBT has been successful with great 

acceptance from all levels of staff. The expected long term outcomes of the implementation 

of EBT will only be fulfilled by a combination of a well implemented change management 

plan, a robust IT system, an ongoing commitment from the controllers of health funding and 

a well-established relationship with both service providers and users. It should be reminded 

however that we as individuals are still responsible for haemovigilance. EBT is a tool, not a 

magic bullet. 

 

 

 

  



151. Adverse effects of RBC transfusions in neonates: A systematic review 
and meta-analysis 
 

Keir A 1, Pal S 2, Trivella M 3, Lieberman L 4, Callum J 5, Sheheta N 6, Stanworth S 7 

1 Robinson Research Institute, University of Adelaide, Adelaide, Australia, 2 Rosie Neonatal 

Unit, Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom, 3 

Centre for Statistics in Medicine, University of Oxford, United Kingdom, 4 Transfusion 

Medicine, University Health Network, Department of Clinical Pathology, University of 

Toronto, Toronto, Canada, 5 Transfusion Medicine and Tissue Banks, Sunnybrook Health 

Sciences Centre and the Department of Laboratory Medicine and Pathobiology, Faculty of 

Medicine, University of Toronto, Toronto, Canada, 6 Transfusion Medicine, University Health 

Network, Department of Clinical Pathology, University of Toronto, Toronto, Canada, 7 NHS 

Blood & Transplant/Oxford University Hospitals NHS Trust, Oxford, United Kingdom 

 

Aim 

Adverse transfusion events in neonates are poorly understood and defined.  This systematic 

review aimed to describe clinical adverse effects attributed to red blood cell (RBC) 

transfusions  

Methods 

A comprehensive search of MEDLINE (PubMed), EMBASE and the CENTRAL database of 

the Cochrane Library (dates searched: 1 January 1990 –12 November 2014). 

Eligible studies included randomised and non-randomised studies examining the effects of 

small volume (10-20mL/kg) RBC transfusions on neonates. Primary outcomes of interest 

were mortality, chronic lung disease (CLD), retinopathy of prematurity (ROP), necrotising 

enterocolitis (NEC) and intraventricular haemorrhage (IVH). Two independent authors 

conducted abstract, full-text article reviews, data extraction and quality assessment. 

Separate meta-analyses were conducted for the different types of study design. 

Results 

Our search identified 6296 abstracts with a total of 190 full-text publications reviewed. Sixty-

one were deemed eligible for inclusion, including 16 (26%) randomised studies and 45 

(74%) non-randomised studies. The majority of studies were conducted in the United States 

(n=29, 48%) and most studies were undertaken at a single site (n=41, 67%).   

A restrictive strategy was not superior to liberal transfusion practice in the pooled 

randomised trials for mortality (RR: 1.24, 95% CI: 0.89-1.672, I2 = 0%) or NEC (RR: 1.45, 

95% CI: 0.91-2.33, I2 = 0%).  A liberal strategy was not superior to restrictive transfusion 

practice in the pooled randomised trials for ROP (RR: 0.88, 95% CI: 0.60-1.27, I2 = 0%), CLD 

(RR: 0.95, 95% CI: 0.82-1.10, I2 = 2%) or IVH (RR: 0.59, 95% CI: 0.25-1.44, I2 = 0%).  The 

results for pooling of non-randomised studies with comparator groups indicated considerable 

heterogeneity for the outcomes.  



Conclusions 

There was no evidence of significant differences in a range of clinical outcomes between 

neonates exposed to higher and lower volumes of RBC transfusion.  

 

 

 

 

 

  



152. Epidemiology of platelets transfusion in critically ill patients 
 

Aubron C 1, 2, Flint A 1, Bailey M 1, Pilcher D 1, 4, Cheng A 4, 5, Hegarty C 6, Martinelli A 6, 

Howden B 7, Reade M 8, 9, Mcquilten Z 1 

1 ANZIC-RC Monash University, 2 Teaching Hospital of Brest, 3 The Austin Hospital, 4 The 

Alfred Hospital, 5 DEPM Monash University, 6 Transfusion Service Austin Hospital, 7 BP 

Infectious Diseases Department Austin Hospital, 8 Australian Defence Force, 9 Burns, 

Trauma and Critical Care Research Centre University of Queensland 

 

Aims 

To describe platelets (PLTs) transfusion in critically ill patients and to determine whether 

PLTs administration is associated with patient outcomes.  

Methods 

This retrospective study using prospectively maintained databases was conducted in the 

intensive care unit (ICU) of two tertiary hospitals in Australia. Adults admitted to ICU 

between 2008 and 2014 were included. Characteristics of patients who received PLTs were 

compared to those of patients who did not receive PLTs. The association between PLT 

administration and hospital mortality or infection (bacteraemia and/or bacteriuria) were 

modelled using multiple logistic regression.  

Results 

Of the 18 965 patients included, 2,250 (14.5%) received PLTs in ICU. Patients who received 

PLTs were younger, more often male, were more severely ill at ICU admission (mean 

APACHE III score 65 (SD 29) vs 52 (SD 25), p<0.001) and had more comorbidities (31% 

versus 19%, p<0.001) than patients without PLT transfusion. They were more commonly 

hospitalised for cardiovascular (31% versus 27%, p<0.001), gastrointestinal (26% versus 

18%, p<0.001), haematological diseases (4.3% versus 0.3%, p<0.001) and trauma (17% 

versus 14%, p<0.001). Invasive mechanical ventilation (87% versus 57%, p<0.001) and 

renal replacement therapy (20% versus 4%, p<0.001) were more frequently administered in 

patients receiving PLTs than in patients without PLTs. The median number of PLTs 

administered per patient was 1 unit (IQR 2). PLT transfusion was associated with infection 

(12.7% vs 4.7%, p<0.001), mortality (20.1% vs 10.2%, p<0.001) and length of stay on 

univariate analysis. After adjusting for confounders, PLT transfusions were independently 

associated with in-hospital mortality (adjusted odds ratio [OR] 1.22, 95% confidence interval 

[CI] 1.03-1.45) and infection (adjusted OR 1.93, 95% CI 1.57-2.37). 

Conclusions 

This large observational study shows that 15% of patients receive PLTs while in ICU.  After 

adjustment for confounders including patient severity, PLT transfusion was independently 

associated with mortality and infection occurrence. 

 



153. Lower fibrinogen level at presentation is an independent predictor for 
mortality in major trauma patients 
 

McQuilten Z 1,2,3, Cameron P 2, Gotmaker R 3, Wood E 2,3, Cooper J 1,2 

1 ANZIC-RC, Monash University, Melbourne, Victoria, Australia, 2 Department of 

Epidemiology and Preventive Medicine, Monash Unviersity, Melbourne, Victoria, Australia, 3 

Monash Health, Melbourne, Victoria, Australia 

 

Aims 

To determine if lower fibrinogen at hospital arrival is associated with mortality in major 

trauma patients. 

Methods 

All major trauma patients at two Victorian trauma centers were identified through the 

prospective Victorian State Trauma Registry between January 2007 and July 2011. 

Laboratory values were extracted from the hospital information systems. Initial fibrinogen 

levels after presentation were identified and their association with mortality modeled using 

multiple logistic regression including fibrinogen as a continuous variable and categorized as 

≤ 1.5g/L or greater. Sensitivity analyses were performed, including repeating the analysis in 

multiply imputed dataset and excluding cases with fibrinogen levels less than two standard 

deviations (SD) below the mean. 

Results 

5653 patients were included with fibrinogen results available for 4773 (84%). Median initial 

fibrinogen was 2.6g/L (interquartile range 2.1 - 3.4). 114 (2.4%) had a level <1g/L, 283 

(5.9%) 1-1.5g/L, 617 (12.9%) 1.6-2 g/L and 3759 (78.8%) > 2g/L.  

Fibrinogen level ≤ 1.5g/L was associated with increased 24-hour (15% vs. 1.5%, p<0.001) 

and in-hospital (30% vs. 7%, p<0.001) mortality. After adjusting for age, gender, injury 

severity score, injury type, systolic blood pressure (SBP), pulse, pH, temperature, Glasgow 

Coma Score (GCS), initial haemoglobin, international normalised ratio and platelet count, 

fibrinogen ≤ 1.5g/L was associated with 24-hour mortality (adjusted odds ratio [OR] 3.15, 

95% CI 1.84-5.41, p<0.001), and in-hospital mortality (adjusted OR 2.11, 95% CI 1.43-3.11, 

p<0.001). When modelled as a continuous variable, fibrinogen was associated with 24-hour 

mortality (adjusted OR 0.63, 95% CI 0.45-0.89, p<0.001) but not in-hospital mortality 

(adjusted OR 0.9, 95% CI 0.81-1.03, p=0.147). Sensitivity analyses using multiple imputed 

data and excluding patients with fibrinogen < 2SD yielded similar results. 

Conclusion 

Low fibrinogen at presentation is independently associated with mortality in major trauma 

patients. Studies to investigate whether earlier replacement improves outcomes are 

warranted.  

 



154. Prothrombin complex concentrate (PCC) use in cardiac surgery 
 

Mo A 1, Hong F 1, Matalanis G 2, Smith C 1 

1 Austin Pathology, Austin Hospital, Melbourne, Vic, Australia., 2 Department of Cardiac 

Surgery, Austin Hospital, Melbourne, Vic, Australia. 

 

Background/Aim 

Cardiac surgery is associated with significant coagulopathy and bleeding.  This has led to 

off-label PCC use, despite minimal data regarding its efficacy in this setting.  We reviewed 

perioperative PCC use in cardiac surgery in our institution to evaluate if PCC use reduced 

postoperative bleeding or transfusion requirements, and its effect on other clinical and 

laboratory parameters compared to patients who did not receive PCC.  

Method 

A retrospective audit was performed of all patients undergoing cardiac surgery from 1st June 

2012 to 31st December 2012.  Data was collected via the Austin cardiac surgery database 

and medical records. Prothrombinex-VF was the PCC used.  

Results 

193 patients underwent cardiac surgery.  66 (34%) received PCC at a median dose of 22 

IU/kg.   There was a significant reduction in the INR but not APTT following PCC use. Post-

operative blood loss, as measured by the 4-hour chest drain output, was comparable to 

international studies and did not decrease significantly with PCC. The PCC group also had 

higher transfusion requirements, including more RBCs (median 4 units versus 0 units), more 

platelet transfusions (median 2 bags versus 0), more FFP (both receiving a median of no 

units however the PCC group had a greater IQR of 0-2 units), and more cryoprecipitate 

transfusions (median 3.5 units versus 0) (p < 0.0001). These results were potentially 

confounded by longer median cardiopulmonary bypass time and a greater proportion of 

aortic surgeries in the PCC group.  PCC use was also associated with higher stroke/TIA 

complications (p=0.05) and 30 day mortality.   

Conclusion 

A substantial proportion of patients undergoing cardiac surgery are treated with PCCs, 

leading to reduction in the INR, but no significant difference in the post-operative blood loss 

or RBC transfusions.  The PCC group also had more complications, however this is difficult 

to interpret in light of confounding factors.  

 

 

  



155. Intravenous iron: barriers and facilitators to its use at nine maternity 
hospitals 
 

Mayson E, Ford J, Ampt A, Shand A 

Clinical and Population Perinatal Health Research Unit, Kolling Institute of Medical 

Research, University of Sydney 

 

Background 

Anaemia in pregnancy is mostly due to iron deficiency, and the use of intravenous (IV) iron is 

gaining acceptance as a treatment option. IV iron is an effective treatment of pregnancy-

related iron deficiency anaemia (IDA) and may have a role in reducing blood transfusions. 

Recently released obstetric transfusion guidelines recommend IV iron in maternity patients 

requiring iron when oral formulations are poorly tolerated, unlikely to be well absorbed, or 

when rapid restoration of iron stores is required.  

Aim 

To identify barriers and facilitators to the use of IV iron in pregnancy amongst nine maternity 

hospitals in NSW.  

Method 

A qualitative research study was undertaken using semi-structured interviews. Nine 

maternity units were chosen to cover a range of clinical settings (rural/ metropolitan) and 

obstetric blood transfusion rates. Interviews were conducted with haematologists, 

obstetricians and midwives, and included questions about the use of IV iron in each 

institution. Interviews were transcribed, coded, and NVivo qualitative software was used to 

develop themes. 

Results 

125 interviews were conducted: 61 with doctors who had obstetric (n=42) or haematology 

(n=19) training, and 64 with midwives. The use of IV iron differed between hospitals and 

doctors. There were hospital/pharmaceutical, clinician and patient factors which acted as 

either barriers or facilitators to its use. Where perceived barriers outweighed facilitators in a 

particular hospital, doctors were less likely to use IV iron. 

Conclusion 

The use of IV iron, as perceived by doctors, differed across hospitals regardless of the 

obstetric blood transfusion rate. There are some potentially modifiable barriers to its use 

such as optimising the logistics of IV iron administration, and education on appropriate use 

reinforced by local champions. These factors may need to be addressed for IV iron to be 

available to obstetric patients not tolerating oral formulations or requiring rapid restoration of 

iron stores.  

 



156. Plasma coagulation testing or viscoelastometry - what makes sense in a 
perioperative setting 
 

Haas T 

University Children's Hospital, Zurich, Switzerland 

Viscoelastic point-of-care testing such as the thromboelastometry (ROTEM®) is a non-

invasive diagnostic instrument designed to monitor and analyse the coagulation state of a 

blood sample in order to assist in the assessment of patient clinical haemostasis conditions. 

Insensitivity to the effect of antiplatelet drugs and to the inhibition of non-thrombin-activated 

platelet pathways is the main limitation of viscoelastic tests.  

Published data and the corresponding evidence includes 6 systematic reviews published 

from 2012 to 2015. All reviews clearly demonstrate the usefulness of thromboelastometry in 

detecting coagulation disorders in severe trauma, cardiac and aortic surgery, liver 

transplantation, and postpartum haemorrhage reliably and within a clinically acceptable turn-

around time. In all of the above-mentioned scenarios, the transfusion of any allogeneic blood 

products could be reduced significantly using thromboelastometry-guided bleeding 

management, thereby minimising or avoiding transfusion-related side effects. National and 

international guidelines on bleeding management and health technology assessments 

clearly recommend the use of viscoelastic testing to guide therapy in severe bleeding as an 

integral part of ‘Patient Blood Management’. Here, ROTEM®-guided therapy is not only 

clinically effective but also cost-saving. 

However, as laboratory testing contributes only one part of severe bleeding management, 

the implementation of safe and effective treatment algorithms must be ensured at the same 

time.  

 

 

 

 

 

 

 

 

 

 

  



157. PoCT - an intensive care perspective 
 

Winearls J 

Gold Coast University Hospital 

 

Over the last 5 years there has been increasing interest in the use of POCT in the diagnosis 

and management of coagulopathy associated with critical bleeding. Despite an explosion in 

the medical literature there remain significant controversies.  There are widespread inter-

speciality and geographic variations in clinical practise and the use of POCT is far from 

universally accepted. This presentation will focus on critical bleeding in a number of clinical 

situations pertinent to intensive care – cardiac surgery, trauma and postpartum 

haemorrhage. We will discuss the current evidence for and against POCT, the 

implementation of a POCT programme and future research directions 

 

 

 

 

 

 

 

 

  



158. Implementation of viscoelastometry into routine clinical use 
 

Pearse B 

The Prince Charles Hospital 

 

In 2011, The Prince Charles Hospital cardiac surgery program identified concerns regarding 

the percentage of patients requiring blood transfusion, the re-exploration for bleeding rate, 

the potential for transfusion associated adverse events and the devolvement of cost of blood 

products. It was established that a formal, evidence based bleeding management program 

was required to appropriately address these clinical, as well as economic issues. In 2012, a 

grant was secured to fund a clinical nurse consultant position to develop, co-ordinate, 

implement and evaluate the provision of a bleeding management program.   

Governance was established with the Patient Blood Management Steering Committee and 

the Patient Safety Committee. Baseline data was used to establish clinical complications that 

required a more evidenced based approach. As effective bleeding management must focus 

on the real rather than an assumed cause of bleeding, viscoelastometry and impedance 

platelet aggregometry were considered important inclusions. A multidisciplinary approach 

was the theme for the implementation process and from a number of meetings and focus 

groups, it was decided amongst key stakeholders that a clinically driven model for managing 

bleeding was most suited to the local context.  

Clinically driven viscoelastometry and impedance platelet aggregometry as part of a 

bleeding management program, required the development of infrastructure, procedures, 

work unit guidelines, algorithms, monitoring tools, auditing processes and comprehensive 

and ongoing education.  To achieve effective processes, input from multiple staff was 

essential, including; medical and nursing staff, perfusionists, scientists, anaesthetic 

technicians, data managers, executive and financial managers. 

During the 15 months after the implementation of the bleeding management program 

compared with the 15 months prior, the incidence of transfusion decreased for  PRBCs 

(47.3% vs. 32.4%; p < 0.0001), FFP (26.9% vs. 7.3%; p < 0.0001) and platelets (36.1% vs. 

13.5%; p < 0.0001).  During the intra-operative period, the number of units of cryoprecipitate 

transfused increased (248 vs. 692; p < 0.0001), as did the percentage of patients receiving 

cryoprecipitate (2.7% vs. 5.1%; p = 0.002). Reductions were seen in the re-exploration for 

bleeding (5.6% vs. 3.4%; p = 0.01), superficial chest wound (3.3% vs. 1.4%; p = 0.002), and 

leg wound infection (4.6% vs. 2.0%; p < 0.0001). There was a 12% reduction in mean length 

of stay from operation to discharge (95%: 9–16%, p < 0.0001). The incidence of patients 

receiving tranexamic acid increased (13.7% to 68.2%; p < 0.0001). In the 15-month period 

after the introduction of the bleeding management program the acquisition cost of blood 

products decreased by $1 029 118. 

The bleeding management program has expanded to include general intensive care, 

orthopaedic and general surgery. An additional grant was used to establish an anaemia 

management program for all surgery patients.  



159. Case studies in perioperative coagulation management (with Melissa 
Cushing) 
 

Haas T, Cushing M 

University Children's Hospital, Zurich, Switzerland 

 

ABSTRACT NOT SUBMITTED  



160. Transfusion safety: Are you doing something to improve this? 
 

Callum J 

Sunnybrook Health Sciences Centre, Toronto, Canada 

 

Background  

As other serious transfusion complications are systematically identified, investigated, and 

preventative strategies are put in place, transfusion-related errors have risen to one of the 

most concerning complications of transfusion. Transfusion-related errors include, but are not 

limited to: mis-collected samples requiring recollection, mis-collected samples resulting in a 

delay in transfusion or a procedure, mis-collected sample resulting in an incompatible 

transfusion, unnecessary transfusion resulting in an acute transfusion reaction, inappropriate 

infusion speed or failure to provide pre-transfusion furosemide resulting in transfusion-

associated circulatory overload, and lack of monitoring during infusion resulting in a severe 

transfusion reaction. Little has been done to address the above issues resulting in 

unfortunately stable mis-collection and “wrong blood in tube” rates over the last decade. 

Error tracking systems for transfusion medicine: To determine the baseline frequency of 

events, the errors most likely to result in patient harm, and to monitor error frequency after 

any intervention, a hospital, or preferably, national reporting system for transfusion-related 

errors is essential. 

 

Improving detection of sample collection errors: 1 in 134 samples are rejected for 

mislabelling and 1 in 2000 samples a “wrong blood in tube” is detected. Many of these 

events go undetected. To improve detection, a pre-transfusion “group-check” sample has 

proved a valuable mechanism to increase detection of ABO errors due to mislabelling. It is 

estimated that the implementation of a “group check” sample will reduce ABO/Rh 

incompatible transfusions by 2 per year at each large hospital. 

 

Unnecessary transfusions: In 2014, our group reported on 6 years of transfusion errors. Of 

23 harm events detected, 21 were due to complications of unnecessary transfusions, with 

transfusion-associated circulatory overload being the most concerning result of an error. 

Unnecessary transfusions are common, with an audit of 10 hospitals showing 23% of 

inpatient red cell transfusions being unnecessary and a provincial audit of plasma use 

finding only 45% appropriate. 

 

Transfusion-associated circulatory overload: A retrospective of 100 consecutive cases at our 

institution found poorly documented history of heart failure despite abnormalities on echo, 

poor fluid management, lack of documented infusion rates, and lack of preemptive diuretics, 

suggesting a substantial percentage could be preventable or reduced in severity (18% 

transferred to intensive care). A similar audit from Ireland found 21% of such reactions due 

to human error. 

 

Summary 

Transfusion-related errors due to human and system errors are a major driver of transfusion-

related complications and need to be systematically eradicated to improve patient safety. 



161. Tiles, test tubes, pigeon eggs and guinea pig urine 

Hogan C 

 Australian Red Cross Blood Service 

 

The journey of immunohaematology, from the concepts and findings of Jansky and 

Landsteiner, to the use now of red cell genotyping and massive parallel sequencing, in 

antigen and antibody typification, has been perplexing and forever fascinating. 

P1-related antigens, derived from E. coli, are present in pigeon eggs.  The Sd(a) red cell 

antigen is in high concentration in guinea pig urine.  These interesting, if rather bizarre, 

puzzles will be unravelled; and the way this biological knowledge has been applied to bench 

practice will be explained. 

These and some other historic laboratory milestones and byways in red cell serology will be 

visited, as the grand era of immunohaematology begins perhaps now to fade. The 

foundation stones of red cell serology are both supported and challenged by 21st century 

molecular techniques. 

 

 

  



162. Is serological pretransfusion testing outdated?  

Storry J 

Lund University, Sweden 

 

Serological pretransfusion testing, be it antibody screening, compatibility testing or antibody 

identification, still remains the gold standard in the transfusion medicine department. 

However, the increasing use of molecular techniques for determining phenotype of patients, 

donors and unborn children has decreased our reliance on serological testing. Molecular 

testing has enabled us to expand our inventories of blood characterized for many different 

blood group antigens and minimize delays in providing antigen-negative blood to patients 

with antibodies. It has enabled the provision of a more direct and targeted approach to the 

administration of antenatal RhD prophylaxis through genotype determination of the fetus 

using cell-free DNA in maternal plasma, and it had enabled us to “phenotype” patients 

primarily in difficult cases where the specificity of an antibody cannot be determined or 

where potential alloantibodies need to be excluded. New tools also permit us to look forward 

and to evaluate potential improvements and create alternative strategy. As an example, 

recommendations in the USA have recently been developed to reduce the unnecessary use 

of RhD-negative units for patients with a weak D phenotype where historically, these patients 

have not produced anti-D. Turning away from molecular testing, one can also identify other 

techniques that have also found a role in the transfusion medicine laboratory such as the 

growing applications of flow cytometric analysis. Such techniques have proved invaluable in 

the investigation of blood group discrepancies as well as determination of fetal-maternal 

bleeding. However, while serological pretransfusion testing can be considered a dated 

technique, there is nothing that replaces it completely as yet, and there is still a way to go 

before it can be retired completely. 

 

 

 

  



163. RCPAQAP Transfusion Survey Errors: 2013 - 2015 

 

Maviza F 

RCPAQAP Haematology 

 

The General and Basic Compatibility Program offers scenario-based surveys to laboratories 

for assessment on routine pre-transfusion tests. Assessment of participant performance 

includes patient identification, forward and reverse grouping, antibody screen/ ID and 

crossmatching amongst other non-routine tests. 

This presentation is a review of the common errors made by participant laboratories in this 

program over a period from 2013 to 2015, as assessed by RCPAQAP’s Advisory 

Committee. 

. 

 

 

 

 

 

 

 

 

  



164. The changing face of barcodes 

Marinakis D 

Australian Red Cross Blood Service, Melbourne, Australia 

 
The Information Standard for Blood and Transplant (ISBT128) is the global standard for the 
identification, labelling and information transfer of human blood, cells, tissues and organs 
and other medical products of human origin. The Australian Red Cross Blood Service will be 
adopting the ISBT 128 standard for labelling of all fresh blood components which will create 
a unique identifier for Australian blood components and will prevent duplication of the 
donation identification number in a 100 year period worldwide. 
 
The transfusion, cellular therapy, tissue and organ transplantation industries are 
progressively moving towards standardised labelling of blood components, tissues and 
organs. Approved by the ISBT Council in 1994, the standard has been adopted by hospitals, 
blood centres, tissue and cellular therapy facilities and plasma fractionators in more than 75 
countries. Adopting this standard will provide greater accuracy and safety for the benefit of 
donors, patients and health providers through the ISBT 128 barcode check digits, resulting in 
fewer system and identification errors.  
 
The implementation of ISBT 128 at the Blood Service will be complex and multi-facetted. 
Many functional areas will be impacted, due to changes required in information system 
applications, statistical reporting systems and laboratory analysers whilst continuing to 
supply blood to health providers and patients. Implementation of the ISBT128 component 
label design includes new data structures for donation identification numbers and component 
codes. This will impact on the receipt and management of blood components throughout the 
blood supply chain.   
 
The Blood Service will be implementing a component ‘Transition Label’ for use by health 
providers with both the ISBT 128 information and the current Codabar information to 
minimise any disruption to inventory supply during the transition to ISBT 128 labelling.  
 

 

 

  



165. Optimal management of antiphospholipid antibody syndrome 

Crowther M 

St Joseph's Healthcare, Hamilton, ON, Canada 

 

Antiphospholipid syndrome (APS) is an uncommon, but important, cause of both arterial and 

venous thrombosis. Although patients with this disorder require special attention, the much 

more common problem is misdiagnosis in patients who have thrombosis but who do not 

have APS. This talk will summarize current thoughts on diagnosis and management of this 

disorder, with a focus on accurate diagnosis. Evidence supporting various treatment 

strategies will be presented with a focus on determining the optimal drug, and duration, for 

treatment. The need for additional research will be highlighted, particularly in the era of novel 

antithrombotic drugs. 

  



 

166. Serological testing for antiphospholipid syndrome 

Hughes T 

 Royal Adelaide Hospital 

 

The diagnosis of anti-phospholipid syndrome poses many challenges to clinicians and 

laboratories. It requires both clinical and laboratory features according to the Sydney 

Classification Criteria. The laboratory component is complex, involving solid and liquid phase 

assays.  

Testing considerations for the auto-antibody tests involve pre-analytical factors, such as 

appropriate clinical requesting and the effect of matrix, analytical factors include the design 

of the assay, reporting units and the establishment of appropriate local reference ranges, 

and post analytical includes a mechanism for reporting tests together in a meaningful way for 

clinicians.  Differing analytical and interpretation practice is demonstrated in the variability of 

results and interpretations submitted to the RCPAQAP.  

The difficulties associated with developing meaningful standards, and progress towards this 

aim, will be discussed.  

 

 

 

 

 

 

 

  



167. Review of Lupus Anticoagulant (LA) testing in Australia: Results from 

the RCPAQAP Haematology 

Bonar R 

RCPAQAP Haematology, Sydney, Australia 

 

Introduction 

The RCPA Haematology Quality Assurance Program (QAP) is based in Sydney Australia, 

and offers a wide range of haematology external quality assurance (EQA) modules to both 

Australian and international subscribers including testing for Lupus Anticoagulants (LA). The 

introduction of the direct oral anticoagulants (DOACs) has had an impact on LA testing 

causing interference in a dose dependent manner, particularly with the dRVVT. 

 

Methods 

4 plasma samples are distributed per year for testing of LA, including negative (normal 

plasma) samples, as well as patient samples reflecting a range of LA positivity (weak to very 

strong). Participants analyse the samples according to their current practice and return 

results to the RCPAQAP Haematology within 3 weeks for assessment and generation of 

reports. 

 

Results 

Results are analysed according to reagent and instrument group using robust statistics 

(median, mean and CV). A panel of tests with or without mixing studies are performed by 

laboratories. Data from recent LA surveys covering a range of samples will be presented. 

Also results from a recent trial showing false positive LA interpretations can occur with the 

DOACs, in particular, dabigatran and rivaroxaban. 

 

Conclusions 

Returned data from participants continues to reflect differing practice by most laboratories 

enrolled in our Module A (Lupus) program. We report on varied test practices among 

participant laboratories that can influence the interpretation of test findings. Also, 

interference of the DOACs on LA testing can give rise to false positive LA interpretations and 

laboratories need to be aware of this potential interference. 

 

 

  



168. The role of platelets in development of the lymphatic system and blood 

cerebrovasculature 

 

Watson S 

University of Birmingham 

 

Platelets are now recognised to play a critical in an increasing repertoire of biological 

processes including in development, inflammation and infection.  Many of these new roles 

are regulated by the novel platelet C-type lectin-lie receptor, CLEC-2, which mediates 

powerful platelet activation through Src and Syk tyrosine kinases.  The only known 

endogenous ligand for CLEC-2 is the highly sialylated single transmembrane protein 

podoplanin which is widely expressed outside of the vasculature on fluid-cell interphases 

including in the lymphatic endothelium, type 1 lung alveolar cells and on fibroblast reticular 

cells.  Podoplanin is also up-regulated on inflammatory macrophages and Th17 cells.  In this 

presentation, I shall discuss the work that led to the discovery of CLEC-2 and its role in 

prevention of blood-lymphatic mixing and in the development of the 

cerebrovasculature.  CLEC-2 represents a target for development of a new class of 

antithrombotic agents targeted at inflammation driven thrombosis. 

 

  



169. Purinergic signalling in vascular disease 

 

Nandurkar H 

The Alfred Hospital / Monash University, Melbourne, VIC 

 

Extracellular nucleotides (ATP, ADP, AMP and adenosine) play a critical role in regulating 

thrombosis and inflammation. Purinergic extracellular nucleotide concentrations activate 

pathways that result in platelet aggregation, and endothelial and leukocyte activation and 

recruitment. CD39 is expressed on endothelium and hydrolyzes ATP and ADP to adenosine, 

which exhibits anti-inflammatory and antithrombotic properties. The purinergic signaling 

pathways, governed by CD39, play an important role in modulating vascular homeostasis 

and the response of organs to the injury of thrombosis and inflammation, as seen in clinically 

relevant diseases such as stroke and ischemia-reperfusion injury (IRI). There is recent 

evidence that CD39 was significantly down-regulated in the endothelium of diseased small 

arteries in lungs from patients with idiopathic pulmonary hypertension. CD39 can regulate 

vascular tone by hydrolyzing ATP and inhibiting ATP-mediated renin release from heart mast 

cells during ischemia. Work in our lab using CD39-transgenic and knock out mice has 

confirmed an antithrombotic effect and protection from renal IRI. Potent antiplatelet drugs 

are associated with increased risk of bleeding complications. We have demonstrated that a 

novel strategy to deliver CD39 selectively to activated platelets by fusion with single-chain 

antibody (scFv) that specifically binds to the activated GPIIb/IIIa receptor and thus allows 

targeting to activated platelets demonstrates antithrombotic potency without bleeding effects. 

We have promising preliminary data that delivery of CD39 to activated endothelium may also 

ameliorate IRI. Thus novel therapeutic strategies targeting CD39 offer promising 

opportunities in the management of vascular thrombo-inflammatory diseases. 

  



170. The genetic basis of platelet function disorders 

 

Watson S 

University of Birmingham 

 

I shall discuss the role of platelet function testing and next generation sequencing in the 

study of patients with clinically diagnosed platelet function disorders of unknown cause.  I 

shall discuss why Born aggregometry in conjunction with on-line measurement of ATP (lumi-

aggregometry) remains the ‘gold-standard’ platelet function test despite the prevalence of 

other tests, and why this test is far from perfect.  There are considerable challenges in 

identifying the genetic basis of platelet function disorders in the group of patients with a 

normal platelet count (where known causes such as Glanzmann’s have been ruled out) 

whereas there is a high rate of success in patients with a low platelet count. The reasons for 

this will be discussed and illustrated with case histories including the identification of a new 

gene that gives rise to thrombocytopenia and impaired granule secretion, Schlafen-14. 

 

  



171. Advances in antiplatelet agents 

Michelson A 

Harvard Medical School, Boston, United States     

 

Recent advances in antiplatelet agents will be reviewed, with a particular focus on 7 recent 

randomised clinical studies of clopidogrel: 

1) In CYP2C19*2 heterozygotes tripling the maintenance dose of clopidogrel to 225 mg daily 

achieved levels of platelet reactivity similar to the standard 75 mg dose in non-carriers, 

whereas in CYP2C19*2 homozygotes even 300 mg of clopidogrel daily is unlikely to result in 

optimal degrees of platelet inhibition (Mega JAMA 2011;306:2221). 

2) Patients with both diabetes and CYP2C19*2 required a four-fold increase in their 

clopidogrel maintenance dose as compared to patients without these factors to achieve a 

similar antiplatelet response (Carreras 2015 submitted). 

3) Treatment adjustment according to platelet function testing at a single time point might not 

be sufficient for guiding antiplatelet therapy in clinical or research settings (Hochholzer JACC 

2014;64:361). 

4) Generation of clopidogrel active metabolite and inhibition of platelet function were reduced 

less by the coadministration of dexlansoprazole or lansoprazole with clopidogrel than by the 

coadministration of esomeprazole or omeprazole (Frelinger JACC 2012;59:1304). 

5) Clopidogrel pharmacokinetics and pharmacodynamics vary widely despite rigorous 

exclusion or control of known disease, polymorphisms (CYP2C19, CYP3A5, ABCB1, 

PON1), non-compliance, co-medications, diet, smoking, alcohol, demographic factors, and 

pre-treatment platelet hyperreactivity (Frelinger JACC 2013;61:872). 

6) Clopidogrel 0.2 mg/kg/day in children aged 0 to 24 months achieves a platelet inhibition 

level similar to that in adults taking 75 mg/day; thus, infants and young children require a 

considerably lower clopidogrel dose per kilogram than adults (Li Circulation 2008;117:553). 

7) Clopidogrel treatment of infants less than 3 months of age with cyanotic congenital heart 

disease palliated with a systemic-to-pulmonary artery shunt and predominantly receiving 

concomitant aspirin therapy does not reduce all-cause mortality or shunt-related morbidity 

(Wessels NEJM 2013;368:2377). 

 

 

  



172. Management of menorrhagia in women with bleeding disorders 

 

P'ng S 

 Fiona Stanley Hospital 

 

Up to 80% of women with bleeding disorders such as Von Willebrands disease report 

menorrhagia. This is substantially higher than the 5-10% background rate reported in the 

general population. Despite the increased awareness, bleeding disorders in this general 

population suffering menorrhagia also remains underdiagnosed with many women 

undergoing unnecessary and invasive procedures due to a lack of awareness of a 

predisposing bleeding disorder. Screening for a bleeding disorder should therefore be 

considered in these patients as well as those patients who present for iron therapy to treat 

iron deficiency anemia. 

 Menorrhagia can be quantified by a number of bleeding assessment tools such as the 

Tosetto Bleeding Score and the Pictorial Blood Assessment Chart. There can be a 

disconnect between the amount of bleeding perceived versus the amount lost. This can limit 

the utility of these bleeding assessment tools due to their subjective nature.  The presence of 

iron deficiency (which has been reported in up to 30% of patients) or even anemia lends 

weight to the assessment. 

Clinical screening for a bleeding disorder in women with menorrhagia can be assisted by the 

presence of a positive family history. Laboratory testing for Von  Willebrand’s disease can be 

affected by the oral contraceptive pill used to control menorrhagia so timing of the test needs 

to be accurately planned.  

Options for managing menorrhagia include the use of tranexamic acid or non-steroidal anti-

inflammatory drugs during the time of the menstrual period, the combined oral contraceptive 

pill, cyclical progestogens, the levonorgestrel impregnated intrauterine device, prophylactic 

coagulation factor replacement or desmopressin during the time of the period, and surgical 

options such as curettage or hysterectomy. Iron replacement therapy should also be 

considered. 

Menorrhagia can have significant quality of life effects, morbidity with resultant absenteeism 

from school or work as well as healthcare costs. It is thus very important that this symptom is 

managed well, ideally with a multidisciplinary team in close consultation with the patient. 

 

 

 

 

 



173. Resuming anticoagulation after intracerebral haemorrhage 

 

Kleinig T 1,2 

1 Royal Adelaide Hospital, 2 Lyell McEwin Hospital 

 
Intracerebral haemorrhage (ICH) in the setting of anticoagulation is often a catastrophic 
event, with mortality rates approaching 50%, and significant morbidity and mortality in the 
reminder. When to resume anticoagulation resumption depends on the risk of recurrence, 
balanced against the risk of thromboembolism. This varies not only with the strength of the 
indication for anticoagulation, but also the cause of the ICH, as some aetiologies (such as 
recurrent lobar ICH due to cerebral amyloid angiopathy) have a much higher risk of 
recurrence than others. In all cases the risk of recurrence may be modified by strict blood 
pressure control, medication adherence and alcohol minimisation.  
 

 

 

 

  



174. Management of asymptomatic PE 

Merriman E 

North Shore Hospital, Auckland, New Zealand   

 

Asymptomatic PE are also referred to as ‘silent’, ‘unsuspected’ and ‘incidental’ pulmonary 

artery defects identified on a CT scan performed for indications other than evaluation of PE. 

The terminology recommended by the ISTH is ‘incidental PE’. The widespread availability of 

multidetector CT scans means that more PEs are being diagnosed. However the mortality 

due to PE has changed very little, and the age-adjusted case fatality of PE has reduced by 

one-third, suggesting the PE found are less lethal. Incidental segmental PE in cancer 

patients is associated with similar 1-year VTE recurrence risk, risk of major bleeding and 

overall survival when compared with cancer patients with symptomatic PE. Such patients 

should therefore receive standard anticoagulation. However survival in cancer patients with 

incidental subsegmental PE is not significantly different from age-matched controls. As for 

non-cancer patients with single subsegmental PE, these patients can be safely managed 

with a strategy of serial bilateral lower limb USS and withholding of anticoagulation in those 

with no evidence of lower limb DVT. There is very little data to guide us on management of 

asymptomatic segmental PE in the non-cancer patient, and it is suggested that such patients 

receive standard anticoagulation. Use of clinical prediction rules and D-dimer is paramount 

to avoid unnecessary testing. 

 

 

 

 

  



175. Platelet activation produces microparticles containing regulatory 

microRNAs that influence coagulation factor levels 

 

Hughes Q 1,2, Tay J 1,2, Jorritsma J 1, Baker R 1,2 

1 Western Australian Centre for Thrombosis and Haemostasis (WACTH), Murdoch 

University, Western Australia, Australia, 2 Perth Blood Institute (PBI), Hollywood Hospital, 

Western Australia, Australia 

 

Aim  

MicroRNAs (miRNAs) are small, non-coding RNAs that modulate protein translation by 

binding to specific sequences within the 3`untranslated regions (3`UTRs) of mRNA 

transcripts. Furthermore, platelets contain miRNA processing machinery (Dicer and 

Argonaute-2) suggesting that they can increase production of mature miRNAs in response to 

physiological demand. We have previously reported direct miR-494 repression of the Protein 

S (PROS1) mRNA transcript correlating with reduced Protein S levels, also demonstrating 

oestrogen mediated up-regulation of miR-494 expression both in vitro, and in a pregnancy 

cohort.  

We investigated whether miR-494 expression is detectable in human plasma and if platelet 

activation leads to mature miR-494 release in platelet microparticles (PMPs). 

Methods 

Venous blood was collected from nonpregnant females and citrated platelet rich plasma 

(PRP) was stimulated with 1mg/mL collagen for 60min. Platelet poor plasma (PPP) was 

prepared from the unstimulated and stimulated PRP. Aliquots of both the unstimulated and 

stimulated PPP were subjected to ultracentrifugation to remove PMPs. All samples were 

analysed by flow cytometry for platelet activation (GPIb/P-Selectin) and PMP quantitation 

(Annexin-V/PECAM-1/Integrin α2b). PMP sizing was facilitated by use of a commercial 

reagent, MegaMix (BioCytex). Total RNA was extracted from plasma samples, and levels of 

mature miR-494 were determined by Digital Droplet PCR (DDPCR). 

Results 

Collagen-stimulated PRP samples showed a >30% increase in P-Selectin and GPIb and a 

corresponding 2-fold increase in PMPs compared to unstimulated samples. Levels of miR-

494 were increased by around 60% following platelet activation. Ultracentrifugation of 

platelet poor plasma removed >90% of PMPs that corresponded with a significant reduction 

of miR-494 DDPCR counts.  

Conclusions 

Platelet activation is associated with increased PMP generation and miR-494 expression. 

Thus, higher concentrations of circulating PMPs, as observed during pregnancy, correlate 



with a greater availability of miR-494. Furthermore, PMPs may serve as transport vesicles 

enabling miR-494 regulation of target genes in various tissue types.   

 

 

 

 

 

 

 

 

  



176. MicroRNA-494: a multifaceted regulator of coagulation 

 

Lui W 1, Tay J 1,2, Hughes Q 1, Tiao J 1,2, Baker R 1,2 

1 West Australian Centre for Thrombosis and Haemostasis, Murdoch University, Murdoch, 

Western Australia, Australia., 2 Perth Blood Institute, Hollywood Specialist Centre, Nedlands, 

Western Australia, Australia. 

 

Aims 

We reported that expression of miR-494 is oestrogen responsive and directly downregulates 

Protein S (PROS1) expression, indicating a role for miR-494 in oestrogen-mediated acquired 

Protein S deficiency. miR-494 has been reported to be involved in regulating important 

cellular processes and the aims of this study are to: 

1. Characterise the effects of miR-494 on the expression of coagulation factors at the 
mRNA and protein levels. 

2. Determine if miR-494 indirectly regulates coagulation factors by directly inhibiting 
transcriptional factors AP1, SP1 and/or STAT5B. 
 

Method 

HuH-7 human carcinoma liver cells were transfected with 50nM negative control miRNA 

(miR-NC) or miR-494 for 48 and 72 hours, and the levels of mRNA (qPCR) and protein 

(Western blot) were determined for; PS (PROS1); Plasminogen (PLG); and Tissue Factor 

(F3). Computational analyses (TargetScan, MicroRNA.org and RegRNA) of 3’UTR 

sequences of transcription factors AP1 (JUN), Sp1 (SP1) and STAT5B (STAT5B) were 

performed to identify putative miR-494 binding sites. Computational transcription factor 

binding analyses (PROMO) was also performed on PLG and F3 promotor regions. 

Results 

JUN, SP1 and STAT5B 3’UTRs contained putative miR-494 binding sites, and PROMO 

analyses identified predicted AP1 binding sites in PLG and F3 promoters, and Sp1 binding 

sites in the F3 promoter. No STAT5B binding sites were identified. Treatment of HuH-7 cells 

with miR-494 significantly downregulated PROS1, PLG, JUN, SP1 and STAT5B mRNA 

levels, and reduced PS and plasminogen protein levels. In contrast, F3 mRNA expression 

was significantly increased with miR-494 treatment.  

Conclusion 

miR-494 is involved in regulating coagulation through direct and indirect targeting of multiple 

coagulation factors. miR-494 may directly target JUN, SP1 and STAT5B mRNA, resulting in 

indirect regulation of PLG and F3. Work is continuing to validate putative mir-494 

interactions with JUN, SP1 and STAT5B 3’UTRs and to confirm the interactions of AP1, Sp1 

in the PLG and F3 promoters.  



177. Oestrogen sensitive microRNAs, a new player in regulating Factor VIII 

and tissue factor genes during pregnancy 

 

Tian J 1, Tay J 1,2, Hughes Q 1, Tiao J 1,2, Baker R 1,2 

1 West Australian Centre for Thrombosis and Haemostasis, Murdoch University, Murdoch, 

Western Australia, 2 Perth Blood Institute, Perth, Western Australia 

 

Aim 

Oestradiol (E2) regulation of microRNAs (miRNAs) in breast cancer has been well 

characterised, but its role in regulating coagulation is poorly understood. We reported that 

miR-494 expression is E2 responsive and directly downregulates Protein S gene (PROS1) 

expression in E2-treated human liver carcinoma cells (HuH-7). Subsequent miRNA array 

analyses (NanoString nCounter®) identified a number of E2-responsive miRNAs in HuH-7 

cells, which may be involved in regulating thrombotic factors. Therefore, this study sought to 

validate the E2 responsiveness of the candidate miRNAs and investigate their effects on the 

expression of coagulation genes.  

Method 

Twelve E2-responsive miRNAs were selected for validation and four computational analyses 

(TargetScan 5.2, microRNA.org, miRWalk 2.0 and RegRNA 1.0) were performed to predict 

their potential coagulation gene targets. In 3 separate experiments, HuH-7 cells were 

cultured -/+ 10nM E2 for 12h. The expression of the twelve miRNAs and predicted gene 

targets were quantitated using RT-qPCR to determine E2-mediated expression fold changes. 

Student’s t-test was applied for statistical analysis.  

Results 

In concordance with NanoString nCounter® results, expression of miR-26b-5p, miR-128, 

miR-365a-3p, miR-455-3p and miR-548aa were significantly downregulated following E2 

treatment (p<0.05). An associated increase in tissue factor (F3) and Factor VIII (F8) mRNA 

levels was also observed. Analyses of F3 and F8 3’UTRs identified putative binding sites for 

all 5 E2-responsive miRNAs in both genes.  

Conclusion 

The candidate miRNAs identified were predicted to target F3 and F8, which supports the 

prothrombotic effects of high circulating E2 levels during pregnancy. Ongoing work is 

focused on characterising the direct regulation of F3 and F8 by these miRNAs and elucidate 

the mechanisms of miRNA-mediated regulation of coagulation under high E2 levels from oral 

contraceptive use and pregnancy. 

 

 



178. Inhibition of the platelet thrombin receptor, PAR4, impairs platelet 

procoagulant function and is sufficient to provide an anti-thrombotic effect in 

human blood. 

 

French S, Arthur J, Lee H, Andrews R, Gardiner E, Hamilton J 

Australian Centre for Blood Diseases/Monash University 

 

Aim 

To determine the function of the platelet thrombin receptor, PAR4, in the setting of human 

thrombus formation. 

Thrombin activates platelets via protease-activated receptors (PARs) and targeting PARs is 

an emerging anti-thrombotic approach. The first PAR1 antagonist, vorapaxar, was recently 

approved for such use but is contraindicated in several patient groups due to increased 

bleeding, suggesting improved manipulation of thrombin signaling is required for effective 

anti-platelet therapy. Human platelets have two PARs, PAR1 and PAR4, yet current 

antagonists target only PAR1. Therefore, determining the function of PAR4 in thrombosis 

has recently become of great interest. 

Methods 

We developed a function-blocking rabbit polyclonal anti-PAR4 antibody and used it to probe 

for PAR4-dependent functions in human isolated platelets and in an ex vivo human whole 

blood thrombosis assay. 

Results 

The anti-PAR4 antibody developed here bound specifically to PAR4 on the platelet surface 

(flow cytometry) and selectively inhibited PAR4-induced activation of human isolated 

platelets (aggregometry). We next used this newly-developed inhibitor to screen for specific 

functions of PAR4. Selective inhibition of PAR4, but not of PAR1, impaired thrombin-induced 

phosphotidylserine exposure in human platelets (annexin-V binding via flow cytometry), but 

no other measure of platelet activation examined. Further, selective inhibition of PAR4, but 

not of PAR1, significantly diminished platelet procoagulant activity in a human whole blood 

thrombosis assay. Specifically, a ~50% reduction in thrombin activity (FRET-based thrombin 

substrate) and fibrin formation (anti-fibrin antibody) were observed in thrombi formed in 

human blood pre-treated with the anti-PAR4 antibody, while PAR1-antagonism had no 

effect. 

Conclusion 

These findings suggest that selective inhibition of PAR4, but not of PAR1, impairs platelet 

procoagulant activity, consequent thrombin generation and fibrin formation in the setting of 

thrombosis, and advocate for the further investigation of PAR4 inhibition as a novel anti-

thrombotic approach. 



 179. A homozygous mutation in the transcription factor FLI1 causes giant 

platelet alpha-granule formation similar to that observed in Paris-Trousseau 

thrombocytopenia. 

 

Rabbolini D 1,2, Stevenson W 1,2, Beutler L 2, Gabrielli S 2, Chen Q 2, Mackay J 3, Brighton T 4, 

Ward C 1,2, Morel-Kopp M 1,2 

1 Northern Blood Research Centre, Kolling Institute of Medical Research, University of 

Sydney, 2 Department of Haematology and Transfusion Medicine, Royal North Shore 

Hospital, Sydney, NSW, Australia, 3 School of Molecular Biosciences, The University of 

Sydney, 4 Prince of Wales Hospital, Sydney, NSW, Australia. 

 

Aim 

A platelet-related bleeding disorder has been associated with a variably sized deletion of 

chromosome 11q23 in Paris-Trousseau thrombocytopenia. The identified common deleted 

region of 11q23 contains the transcription factor FLI1. We have examined the relationship 

between the inheritance of a novel FLI1 mutation and the phenotype of this chromosome 11 

deletion syndrome. 

Method 

We have screened families with inherited thrombocytopenia for mutations in blood 

transcription factors using a next generation sequencing targeted gene panel. This screen 

has identified families with mutations in GFI1B (n=2 families), RUNX1 (n=2), GATA1 (n=1) 

and FLI1 (n=1). 

Result 

A novel FLI1 mutation, p.Arg324Trp, was identified in a consanguineous family with both 

asymptomatic parents having the mutation in the heterozygous state.  Two daughters with 

moderate thrombocytopenia (platelet count 65-76 x109/L) and a lifelong bleeding history 

(ISTH-SSC Bleeding Assessment Tool scores of 12 and 17) have homozygous p.Arg342Trp 

mutations. These individuals have abnormal platelet function with impaired collagen induced 

aggregation and the presence of giant fused alpha-granules on electron microscopy. 

Abnormal giant granules were seen in 4% of circulating platelets from these daughters that 

was similar to the frequency of giant alpha-granule inclusions observed in patients with 

Paris-Trousseau thrombocytopenia. These observations were validated with luciferase 

assays that demonstrate significant reduction in transcription at the promoters of FLI1 target 

genes GP6, GP9 and ITGA2B with the identified mutant FLI transcript compared to wild-type 

transcript (P<0.05 for all comparisons). 

Conclusion 

Autosomal recessive inheritance of a novel FLI1 mutation phenocopies the platelet 

pathology present in Paris-Trousseau thrombocytopenia suggesting abnormalities in FLI1 



are responsible for the bleeding defect observed in individuals with inherited abnormalities of 

chromosome 11q23. 

 

 

 

 

  



180. Consumption of anthocyanin-rich Queen Garnet plum juice reduces 

platelet activation-related thrombogenesis 

 

Santhakumar A 1, Kundur A 2, Fanning K 3, Netzel M 4, Stanley R 5, Singh I 2 

1 Central Queensland University, 2 Griffith University, 3 Agri-Science Queensland, 4 The 

University of Queensland, 5 University of Tasmania 

 

Aim  

To evaluate the antithrombotic properties of anthocyanin-rich Queen Garnet plum juice 

(QGPJ) and anthocyanin-free prune juice (PJ) supplementation in healthy participants.  

Method  

A randomised, double-blind, placebo controlled, crossover trial was performed. Twenty-one 

healthy subjects (M = 10, F = 11) consumed QGPJ, PJ or placebo, 200 mL/day for 28-days 

followed by a 2-week wash-out period.  Blood samples were collected at baseline and after 

oral supplementation, evaluated for platelet aggregation, activation-dependant surface 

marker expression (P-selectin), oxidative stress (malondialdehyde) and haemostatic activity 

(coagulation profile, fibrinogen concentration).  

Result  

Only QGPJ supplementation inhibited platelet aggregation induced by ADP (<5%, P = 0.02), 

collagen (<2.7%, P < 0.001) and arachidonic acid (<4%, P < 0.001); reduced platelet 

activation-dependent surface-marker P-selectin expression of activated de-granulated 

platelets (<17.2%, P = 0.04); prolonged activated partial thromboplastin clotting time (>2.1 s, 

P = 0.03); reduced plasma fibrinogen (<7.5%, P = 0.02) and malondialdehyde levels, a 

plasma biomarker of oxidative stress (P = 0.016). QGPJ or PJ supplementation did not affect 

blood cell counts, lipid profile, or inflammation markers.  

Conclusion  

The anti-thrombotic activity exhibited by anthocyanin-rich QGPJ suggests a potential for 

cardiovascular disease risk reduction and may be considered as complementary anti-platelet 

nutritional therapy in pro-thrombotic population. 

 

 

 

  



181. Managing and diagnosing HIT in the critical care patient 

 

Ward C 

 

Northern Blood Research Centre, Kolling Institute of Medical Research, University of 

Sydney; Royal North Shore Hospital 

 

Heparin-induced thrombocytopenia (HIT) is a rare complication of anticoagulation with 

heparins, including low molecular weight forms. It is triggered by the formation of IgG 

antibodies against the complex of heparin and platelet factor 4 (PF4). Anti-heparin/PF4 

antibodies cause thrombocytopenia by binding to platelets and promoting platelet clearance. 

In more severe forms of HIT, the antibodies trigger thrombosis by causing platelet and 

endothelial cell activation. HIT is typically seen in unwell patients or after surgery, where an 

inflammatory stimulus releases PF4. HIT can occur with LMWH, but rates are ten-fold higher 

on unfractionated heparin (UFH). In HIT, platelets do not typically fall below 50 x109/L , and 

thrombotic events can occur when platelet counts are within the normal range. 

 

Thrombocytopenia is commonly seen in critical care patients, and can be due to a wide 

variety of processes, including sepsis, coagulopathy, marrow failure and drugs. Although HIT 

is often suspected when these patients have been receiving heparins, clinical case series 

have shown that “true” HIT, with platelet-activating heparin-PF4 antibodies, is rare in ICU 

patients. Clinical pretest probability scores such as the “4T” have less utility in patients with 

complex medical problems, including critical care patients. Review of the case history by an 

experienced clinician is preferable to routine use of HIT screening assays, due to the high 

incidence of non-activating heparin-PF4 antibodies in this group of patients, particularly after 

cardiothoracic surgery. Assay specificity can be improved by  performing an IgG-specific 

ELISA rather than particle gel immunoassays. Ideally, units would have access to a 

functional assay confirming platelet activation, such as whole blood impedance 

aggregometry (Multiplate) or serotonin release.  

 

Where assays are inconclusive, alternate anticoagulants may need to be given to patients 

with suspected HIT. Prophylactic cover can be provided by subcut fondaparinux 2.5mg daily 

or danaparoid 750 anti-Xa U BD; demonstrated thrombosis may require danaparoid 

infusions, but caution is needed due to the drug’s long half-life and renal clearance. There is 

insufficient evidence to recommend NOAC in suspected HIT, and parenteral therapy may be 

more reliable in this group of patients. Rapid recovery of platelets after switching 

anticoagulants supports the diagnosis of HIT, and warfarin should not be introduced until the 

platelet count has stabilized for some days. 

 

 

 



182. LVAD, ECMO and Haemostasis 

 

Connor D 

 

 St Vincent's Centre for Applied Medical Research 

 

Left Ventricular Assist Devices (LVADs) and Extracorporeal Membrane Oxygenation 

(ECMO) provide a unique physiological environment where blood is exposed to a 

combination of foreign surfaces and increased shear stresses. The management of these 

patients in order to prevent both bleeding and thrombotic events can be challenging. 

Patients often require both anticoagulation and antiplatelet therapy in order to prevent pump-

driven thrombosis, however patients may also experience life-threatening bleeding, possibly 

due to the development of acquired von Willebrand disease or other mechanisms.  

This talk will provide a review of the recent literature, future directions for research and 

outline clinical studies performed at St Vincent’s Hospital investigating the haemostatic 

changes in patients implanted with LVADs and the utility of point of care testing in patients 

undergoing ECMO.  

 

 

 



183. Thrombophilia do's and don'ts 

 

Crowther, M 

 

St Joseph's Healthcare, Hamilton, ON, Canada 

 

ABSTRACT NOT SUBMITTED  



184. Provoked venous thromboembolism in non-cancer patients: are they all 

the same? 

 

Chua C 1, Lim H 1, 2, Sleeman M 1, Hayes L 2, Smith C 1, Ho P 1, 2 

1 Austin Health, Heidelberg, Victoria, Australia, 2 Northern Health, Epping, Victoria, Australia 

 

Aim 

Venous thromboembolism (VTE) provoked by a reversible risk factor has been shown to 

have lower risk of recurrence and are usually treated with anticoagulation for three months. 

We evaluated the association between different categories of reversible provoking factors in 

VTE and their risk of recurrence. 

Methods 

Retrospective evaluation of all lower limb deep venous thrombosis and pulmonary embolism 

in non-cancer patients from July 2011 to December 2012 at Austin Health and Northern 

Health, Melbourne. The follow up was continued through to December 2014.  

Results 

747 VTE cases were identified of which 51% were female with a median age of 64 years. 

Unprovoked cases (n=281, 38%) were found to have a higher risk of recurrence (10% 

versus 5.8%, RR 1.79, p=0.03). In the 466 (62%) provoked cases, the provoking factors 

included non-surgical causes of immobility and injury (39%), surgery (38%), travel (12%), 

oestrogen (6%) and combinations of non-surgical risk factors (5%). Travel had the highest 

recurrence rate (11%), comparable to unprovoked VTE (RR 1.09, p=0.83). VTE provoked by 

surgery alone showed a trend towards lower risk of recurrence at 1.5% (RR 0.15, p=0.06). 

None of the oestrogen-associated VTE recurred during our follow up period, however 

numbers were small (n=29, 6%). There was a trend towards a higher risk of early recurrence 

within 12 months of anticoagulation cessation in the unprovoked cohort, although it did not 

reach statistical significance (6.8% versus 2.5%, p=0.28). Whether an episode of VTE was 

provoked did not appear to influence the rate of VTE-related deaths (p=0.64).  

Conclusion 

Reversible provoking factors such as surgery, oestrogen, immobility or injury demonstrated 

lower risk of VTE recurrence. The high risk of recurrence associated with travel raises the 

question of whether travel is a “true” provoking factor, suggesting that this group should not 

be managed differently to those of unprovoked events.  

 

 

 



185. Anticoagulation reversal and outcomes in Warfarin-associated  

intracranial haemorrhage (WAICH) 

 

Blunt D 1, 2, Sagheer S 1, 3, Sinha R 4, Robinson K 5, Sobieraj-Teague M 2, 5, McRae S 1, 3 

1 SA Pathology, 2 Flinders Medical Centre, 3 Royal Adelaide Hospital, 4 SA Department of 

Health, 5 Australian Red Cross Blood Service 

 

Background  

Intracranial haemorrhage is the most feared complication of warfarin use. Of utmost 

devastation is intracerebral haemorrhage with mortality rates exceeding 50% in most 

studies.  Compared to their non-anticoagulated counterpart, anticoagulated patients present 

with larger haematoma volume, prolonged bleeding time and poorer outcomes.1  Consensus 

opinion is for rapid anticoagulant reversal2 however it remains in clinical equipoise whether 

this translates to improved patient survival.  

Aims 

To assess the timeliness and completeness of warfarin reversal in WAICH, the consistency 

of practice with the Australasian Society of Thrombosis and Haemostasis (ASTH) consensus 

guidelines, and the impact on patient outcomes. 

Methods 

We conducted a retrospective, dual centre clinical audit of consecutive patients presenting 

between July 2009 and June 2014. Patients were identified using the South Australian Blood 

Utilization Database. Clinical, laboratory and imaging data were obtained from electronic and 

paper records. 

Results 

290 patients were included (57% male, median age 80yrs).  34% were intra-parenchymal 

haemorrhages.  Median INR was 2.5 (interquartile range 0.8). 197 patients (68%) received a 

3-factor prothrombin complex concentrate (PCC) with or without fresh frozen plasma (FFP).  

Median time from ED admission to CT scan was 2h08min and times to administration of 

vitamin K1, PCC, FFP were 3h23min, 4h01min, 4h31min respectively. 30-day mortality was 

22% amongst all cses and 38% in the intracerebral subgroup.  Patients who received PCC 

achieved an INR ≤ 1.3 at a median time of 6h25min with 83% of first INRs being corrected 

compared to 14h50min and 51% respectively with FFP alone.   In 79 cases (27%), 

management was consistent with ASTH guidelines.  

Conclusion 

Administration of PCC resulted in a more rapid and successful normalisation of the INR 

compared to FFP, although this did not translate to improved patient survival.  Delays in 



delivery and variability in practice likely decrease or negate the potential benefits of the 

reversal process. 

 

1 Flaherty ML, Tao H, Haverbusch M, Sekar P, Kleindorfer D, Kissela B, et al. Warfarin Use 

Leads to Larger Intracerebral Hematomas. Neurology. 2008;71:1084–1089 

2 Tran H, Chunilal S, Harper P, Tran H, Wood E, Gallus A. “An Updated Concensus 

Guidelines for Warfarin Reversal”.  MJA 2013; 198 (4): 198-199. 

 

 

 

  



186. An update from RCPAQAP haematology on the effects of direct oral 

anticoagulants (DOACs) on various haemostasis tests. 

 

Favaloro E 1, Bonar R 2, Sioufi J 2, Marsden K 2 

1 CPMR, Pathology West, Westmead Hospital, 2 RCPAQAP Haematology, St. Leonards, 

NSW, Australia 

 

Aim 

To evaluate and report on the effects of the direct inhibitors of thrombin (dabigatran) and 

factor Xa (apixaban, rivaroxaban), on the results of routine and specialised haemostasis 

tests as performed by laboratories in Australia and New Zealand, using recent RCPAQAP 

Haematology data.  

Method 

Several exercises have now been performed, covering the therapeutic range and beyond for 

the three DOACs in current use in our geography, with ~50-100 participants using their 

standard haemostasis test methodologies. 

Results 

The PT and APTT were variously affected by the DOACs depending on the DOAC and 

reagent used, with dabigatran primarily prolonging the APTT, rivaroxaban primarily 

prolonging the PT, and apixaban having only a minor effect on both. Factor assays including 

FVIII and FIX were variously affected (‘false’ decrease) with increasing concentration of 

DOACs, and the dRVVT showed near linear prolongation according to drug concentration for 

all three DOACs. Protein S showed method-related false high results. Thrombin generation 

tests were affected at all drug concentrations.  There was good correlation between the 

expected level of anti-Xa agents (apixaban, rivaroxaban) and levels reported by participants 

using anti-Xa assays, and good correlation between dabigatran and dilute thrombin time 

assays.   

Conclusion 

Except at low concentrations, DOACs affect the results of most haemostasis tests. For 

correct interpretation of test results, laboratories need to become familiar with the effects of 

DOACs on all haemostasis tests as performed within their laboratory using their reagents 

and instruments. The RCPAQAP Haematology study data can assist laboratories with 

appropriate test interpretation in the presence of DOACs. 

 

 

 



187. New oral anti-coagulants (NOACs) are associated with increased in-vitro 

anti-coagulant effect variability as measured using Thrombin Generation (TG) 

 

Rigano J 1, Ng C 2, Ho P 1 

1 Austin Health, 2 Northern Health 

 

Aim 

NOACs are increasingly being used for anti-coagulation primarily due to their stability unlike 

warfarin which requires regular dose adjustment based on the INR.  While these drugs have 

been evaluated to be safe in numerous clinical trials, their impact on in-vivo anti-coagulation 

status remains unknown, particularly in the elderly and those with significant co-morbidities.  

This study looks at the in-vitro effects of NOACs on healthy patients using calibrated 

automated thrombogram (CAT).   

Method   

500μL of citrated plasma from 46 de-identified patients with normal coagulation profiles were 

spiked with fixed doses of apixaban (1μg and 2μg), rivaroxaban (1μg and 3μg) and 

dabigatran (1μg and 2μg). Drug concentration was chosen based on previously published 

drug-levels for each individual drug. TG, thrombin peak and endogenous thrombin potential 

(ETP) was measured using CAT as well as on neat patient plasmas.  

Results 

Median thrombin peak and ETP for NOACs are described in the table below.  Reduction of 

TG parameters compared to neat patient plasma ranged widely from 14-57% for 0.2ng/mL of 

apixaban, 5-19% for 0.3ng/mL of rivaroxaban and 21-55% for 0.2ng/mL of dabigatran.  The 

co-efficient of variation (CV) for the measured TG parameters also increased with increasing 

concentration of NOACs, 13% to 32%, 23% to 39% and 23% to 36% for apixaban, 

rivaroxaban and dabigatran respectively. 

Conclusions 

Reduction of TG parameters varied significantly between individuals despite being spiked 

with fixed doses of NOACs and this variability increased with higher drug doses.  This 

suggests that despite clinical data, there remains significant variability of anti-coagulation 

effect with NOACs, which maybe pertinent in vulnerable persons. Further evaluation in the 

in-vivo setting is required.   

 CAT 

Parameter 

Neat 
Plasma 

0.1 ng/mL 

(median 

+ range) 

 

% of neat 

plasma 

(median 

+ range) 

 

0.2 ng/mL % of neat 

plasma 

(median 

+ range) 

 

0.3 ng/mL % of neat 

plasma  

(median 

+range) 



Apixaban 

(n=20) 

Thrombin 

Peak 

273 103 

(45-165) 

28%  

(18-71) 

84 

(33-136) 

23% 

(14-57) 

NA NA 

Rivaroxaban 

(n=12) 

Thrombin 

Peak 

265 

(157-368) 

49 

(36 – 87) 

20% 

(13-31) 

NA NA 27 

(13-46) 

13% 

(5-19) 

Dabigatran 

(n=14) 

ETP 1438 

(1001-2568) 

795 

(501-1745) 

57% 

(35-93%) 

472 

(328-824) 

35% 

(21-55) 

NA NA 

 

 

 

 

 

 

 

 

 

 

 

  



188. Comparative effects of rivaroxaban and apixaban on thrombin 

generation 

 

McGregor S 1,2, Baker R 1,2 

1 Perth Blood Institute, Perth, WA, Australia, 2 Western Australian Centre for Thrombosis and 

Haemostasis, Murdoch University, Perth, WA, Australia 

 

Background  

There is considerable inter-individual variation in the pharmacokinetic (PK) and 

pharmacodynamic (PD) profiles of the factor Xa non vitamin K anticoagulants (NOACs), 

rivaroxaban and apixaban. Standard laboratory coagulation measures (aPTT, PT) do not 

consistently reflect Xa inhibition, whereas chromogenic assessment of anti-Xa activity is 

more reliable for estimating plasma drug concentration. Analysis of thrombin generation (TG) 

provides additional information on the PD effects of Xa inhibitors for a given drug plasma 

concentration. Consideration of both PK and PD parameters may be important when 

managing patients on NOACs with significant haemorrhage, requiring urgent surgery, or in 

those with increased bleeding or thrombosis risk. 

Aims 

To observe and compare the changes in TG in patients taking rivaroxaban and apixaban 

and assess the influence of Xa inhibitor concentration on TG parameters. 

Methods 

Observational, retrospective study of patients on rivaroxaban (n=312) or apixaban (n=67) 

who had reached steady-state PK. Venous blood samples were taken from 2-24 hours after 

the last dose. Drug concentrations were assessed using a known plasma calibrator. TG was 

assessed by calibrated automated thrombography (CAT) using 5pM TF.  

Results 

Both Xa inhibitors markedly reduced and/or delayed TG; however, at equivalent and 

especially lower plasma concentrations, TG parameters were more potently inhibited by 

rivaroxaban compared to apixaban. At plasma concentrations of 100ng/ml, inhibition of peak 

height and velocity index on CAT were 75.5% and 86.9% with rivaroxaban, and 60.5% and 

65.8% with apixaban, respectively.  

Conclusion 

Both Xa inhibitors discernably affect TG parameters assessed via thrombography, even at 

low doses (50ng/mL). The velocity of TG is the most sensitive parameter to anti-Xa 

inhibition; however, peak TG is a more reliable correlate of exposure to rivaroxaban (and to 

a lesser extent, apixaban). Rivaroxaban is associated with more potent inhibition of TG 

generation compared to apixaban, especially at lower plasma concentrations.  



189. Final analysis of the ASTH anticoagulant reversal and events study 

(ARES) collaborative pilot study - ARES1 

 

Baker R 1,2, Gallus A 3, Brighton T 4, Harper P 5, Young L 6, Joseph J 7, Hugman A 8, 

McGregor S 1,2, Hiscock K 1,2, James I 9, Curnow J 10 

1 Western Australia Centre for Thrombosis and Haemostasis, Murdoch University, Perth, 

Australia, 2 Perth Blood Institute, Perth, Australia, 3 Haematology, Flinders Medical Centre, 

Adelaide, Australia, 4 Haematology, Prince of Wales Hospital, Sydney, Australia, 5 

Haematology, Palmerston North Hospital, Palmerston North, New Zealand, 6 Haematology, 

Auckland Hospital, Auckland, New Zealand, 7 Haematology, St Vincent's Hospital, Sydney, 

Australia, 8 Haematology, St George Hospital, Sydney, Australia, 9 Murdoch University, 

Perth, Australia, 10 Haematology, Westmead Hospital, Sydney Australia 

 

Introduction 

The ARES Collaborative is a large ANZ prospective observational study of consecutive 

patients who present with haemorrhage, thromboembolism or who need urgent 

anticoagulant reversal for surgery and who are taking either a non-vitamin K oral 

anticoagulant (NOAC - dabigatran, rivaroxaban or apixaban) or warfarin. The clinical context 

and severity of the event is recorded in addition to haemostatic strategies utilised. This 

report includes final data from the pilot phase of the study (ARES1). 

 

Methods 

Outcome measures from the first 287 patients from the 11 initial centres were analysed and 

include detailed description of the population demographics and event type, coagulation 

profile, nature and efficacy assessment of treatment strategies used for haemorrhage, 

urgent reversal and thromboembolism.  

Results 

NOACs accounted for 28.9% of ARES1 cases (dabigatran 14.6%, rivaroxaban 13.3%, 

apixaban 1.0%). The median age was 78 years and most had a GFR>30ml/min. Presenting 

events include haemorrhage (n=201; 70.0%), urgent reversal for surgery (n=60, 20.9%) and 

thromboembolism (n=26, 9.1%). The GIT was the most prevalent site of haemorrhage. ISTH 

defined major haemorrhage represented 71.6% of bleeding events, and was associated with 

an extended length of hospital stay (median 6 days) and high all-cause mortality rate 

(15.3%). In patients with NOAC-associated major haemorrhage (n=37) only one dose of a 

haemostatic agent was used in the majority of cases (Prothrombinex-VFTM, mean dose 43.6 

IU/kg; FEIBATM, mean dose 47.8 IU/kg).  However 32.4% did not receive an intervention 

beyond supportive care (red cell or FFP infusion). 

Conclusion 

Oral anticoagulant related bleeding is common and results in high mortality and morbidity. 

Similar to warfarin reversal, most NOAC bleeding events require only one dose of a 



haemostatic agent and around a third did not require specific therapy. ARES2 is continuing 

to recruit 2000 patients in 23 sites across ANZ to provide comprehensive data that will 

improve anticoagulation practice.   

 

 

  



190. Peri-partum management of VWD 

 

James P 

 Queen's University 

 

Pregnancy is a time a profound physiologic change particularly with a number of hemostatic 
parameters.  These changes occur to prevent antepartum and post-partum haemorrhage.  
During pregnancy, von Willebrand factor (VWF) and factor VIII (FVIII) levels increase 
progressively peaking around labour and delivery.  This occurs in both normal woman and 
woman with non-severe von Willebrand disease (VWD) resulting in many cases, in 
normalization of VWF and FVIII.  Despite this, women with VWD are at increased risk of 
complications in the peri-partum period, therefore comprehensive management is essential 
to ensure the health of both the mother and child.   Data about the risk of peri-partum 
bleeding in women with VWD will be reviewed, and possible management strategies to 
prevent this discussed.  Particular attention will be dedicated to women with VWD who do 
not experience normalization of VWF and FVIII in pregnancy.  The use of epidural 
anaesthesia will be discussed and continuous infusion of VWF concentrates presented as a 
management option. 
 
 

 

  



191. Diagnosing VWD - what are we doing, what should we be doing? 

Favaloro E                      

CPMR, Pathology West, Westmead Hospital                                   

Aim 

To investigate and report on the laboratory contribution to the diagnosis of von Willebrand 

disease, the most common inherited bleeding disorder, with a focus on new or emerging 

technologies, and how these may assist in improving diagnosis. 

Method 

Evaluation of the current literature plus large local evaluations (sample sets exceeding 500 

samples) of new and emerging procedures, including new test platforms from Siemens and 

IL Werfen. 

Results 

The Siemens von Willebrand factor (VWF) activity assay (VWF Ac), based on gain of 

function mutations in recombinant platelet glycoprotein Ib to bind VWF without need for 

ristocetin, is emerging as the strongest contender for replacing the ‘standard’ ristocetin 

cofactor (VWF:RCo) assay in our geography. A relatively new platform in VWD diagnostics 

from IL Werfen, the AcuStar, is based on Chemiluminescent technology, and a 

comprehensive VWD diagnostic platform is emerging, including VWF antigen (VWF:Ag), 

VWF:RCo, and VWF collagen binding (VWF:CB). Local evaluations have essentially 

confirmed the ability of the Siemens VWF Ac to provide concordant data to standard 

VWF:RCo, and for the IL Werfen AcuStar platform to match and in some cases better our 

standard diagnostic methods. 

Conclusion 

There is much activity in laboratory diagnostics related to VWD, which is anticipated to 

revolutionise current test practice in this field. In particular, new tests are replacing old tests, 

and perhaps also leading to rethinking of classical diagnostic algorithms. 

 

  

 

 

 

 

 

 



192. ISTH curriculum for training in haemostasis and thrombosis 

 

McLintock C 

 

National Women's Health, Auckland City Hospital 

The specialty of thrombosis and haemostasis has evolved over the past six decades. With a 

growing interest in blood coagulation and hemorrhagic disorders there have been an 

increasing number of regional specialist societies in thrombosis and haemostasis across the 

globe including in Latin America, Europe, the UK, Australia and New Zealand, and the Asia 

Pacific region. A common focus of these groups is to share and advance scientific 

knowledge that will improve the clinical wellbeing of patients affected by disorders of 

haemostasis and disorders of thrombosis. Rapid advances in the understanding of the 

function and regulation of thrombosis and haemostasis, including platelet function and 

regulation, mechanisms of thrombosis, fibrinolysis and thrombolysis, and the critical 

interaction of these with other physiological and pathophysiological processes such as 

inflammation has led to sub-specialization at a clinical and also a laboratory level. 

Internationally there is a wide variation in how clinicians who work in thrombosis and 

haemostasis reach their final destination as recognized specialists.  Some achieve 

specialization through training in general hematology with clinical and/or formal 

laboratory/pathology qualifications, some through general medicine specialties such as 

vascular medicine or cardiology, and others through disciplines such as biochemistry. To 

date there has been no international consensus on what should constitute the requirements 

for a specialist in thrombosis and haemostasis in terms of training or capabilities. At its 

retreat in 2013, the ISTH Council identified the development and application of an 

international core curriculum in clinical thrombosis and haemostasis as one of the priorities 

for the Society. This would facilitate the exchange of good practice between specialists, help 

to harmonise specialist training programmes and continuous professional development 

(CPD) programmes, facilitate research and development, make it easier for specialists and 

trainees to move between geographical locations, and also improve the care of patients 

affected by these conditions.  

To develop the clinical core curriculum, a working group of the ISTH 
Education and Outreach Committee developed an online survey listing range 
of competencies in thrombosis and haemostasis and asked participants to 
indicate to what extent they considered that each learning outcome / 
competency should have been achieved by a medical doctor who had 
completed his or her specialist training in thrombosis and haemostasis and 
was ready to practice as an independent clinical specialist in the field.  The 
following scores were used: 

1) Not required’  - need not achieve this by the end of specialist training  
2) ‘Knows’ - will know about it and be able to demonstrate their understanding of 
the appropriate basic sciences / will be aware of the issues 
3) 'Knows how’ - will be able to explain how and why they would do this / will 
understand the principles  
4) 'Shows how’ - will be able to demonstrate their competence in this in a 
simulated situation or artificial scenario  



5) 'Does’ - will be able to demonstrate mastery of this in a real clinical situation / 
will do this consistently in real practice.   

Using the results of the survey the Working Group developed a core clinical curriculum that 

determines the level of expertise required for a full range of clinical competencies. The core 

curriculum provides a framework for clinicians training in the field of thrombosis and 

haemostasis, as well as providing clarity to other specialists. In an environment where 

subspecialisation is increasing, it will help clarify the boundary between general and 

malignant haematology and thrombosis and haemostasis. The ability to appoint specialists 

who have demonstrated competency across a core curriculum can also provide enhanced 

patient safety when the need for such a specialist is identified in a centre or country.  

A program to ensure wide dissemination of the core clinical curriculum is being developed. 

The ISTH plans to map training and educational programs such as webinars and educational 

update dates to the curriculum. The Australasian Society of Thrombosis and Haemostasis 

plans to use the curriculum to develop a modular training program for thrombosis and 

haemostasis. 

Reference 

International Society on Thrombosis and Haemostasis Core Curriculum Project: core 

competencies in clinical Thrombosis and Haemostasis. Accepted for publication J Thromb 

Haemostat 2015. Claire McLintock, Ingrid Pabinger, Ken Bauer, Michael Laffan, Pantep 

Angchaisuksiri, Suely M Rezende, Saskia Middeldorp, Michael Ross 

 

 

 

 



193. Proposed Australian program for training in haemostasis and 

thrombosis 

 

Curnow J 

 

Westmead Hospital, Westmead, NSW  

 

ABSTRACT NOT SUBMITTED  



194. Current best evidence for reversal of anticoagulants 

 

Crowther M 

 

St Joseph's Healthcare, Hamilton, ON, Canada 

 

With the introduction of the DOACs there is increasing interest in how their effect can be 

reversed in the setting of major bleeding or if urgent or emergent surgery is required. This 

discussion is occurring in the setting of widespread use of these agents, and very clear 

evidence that these agents are safer than oral vitamin K antagonists. When reversal is 

considered a generic strategy should be implemented and specific and non-specific reversal 

agents should be considered. This talk will present case-based suggestions on reversal and 

will highlight recent data on the specific reversal agents in development. 

  



195. The New Zealand experience with reversing dabigatran 

 

Royle G 

 

Middlemore Hospital 

 

Preliminary results from the dabigatran reversal trial (BI 1321.3) were released at ISTH 2015 

and simultaneously published in the NEJM.  Since the inception of this trial in mid-2014, New 

Zealand’s five trial centres have between them consistently accounted for 30% of patients 

enrolled globally.  In part this reflects New Zealand’s early and rapid uptake of dabigatran, 

with no other DOAC being both registered and funded for AF and VTE.  Patients taking 

dabigatran are eligible for enrolment to this ongoing trial either because of uncontrollable 

bleeding or because urgent surgery is required. 

 

Assessing the degree of bleeding risk in a patient taking dabigatran is problematic for 

hospitals without rapid access to a specific dabigatran assay, but even with a dabigatran 

level assay, correlation of drug levels with clinical risk requires experience.  Experience with 

relating operative/clinical outcome to dabigatran level will be discussed, along with estimates 

based on more widely available assays.  

 

The pattern of bleeding and of indications for urgent surgery or other potentially 

haemorrhagic procedures will be reviewed. 

 

Multiple challenges have been overcome including dealing with requests for dabigatran 

reversal for ‘convenience indications’ rather than for genuinely endangered patients, 

ensuring rapid availability of the reversal agent (idarucizumab) at all times, and medicolegal 

issues around enrolling patients who cannot give informed consent.   

 

An unexpected and partially understood phenomenon that emerged early in the trial was 

recrudescence of dabigatran levels after reversal.  In some cases this has necessitated 

repeat reversal, and even after repeat reversal, dabigatran levels may show further 

recrudescence.   

 

The New Zealand lead PI for the trial will discuss the above issues.  

 

 

    



196. Modern management of VWD 

 

James P 

Queen's University 

 

In recent decades, significant advances have been made in our understanding of the 
pathophysiology of von Willebrand disease (VWD), which has facilitated the optimization of 
management strategies.  Certainly, modern management has improved significantly and 
multiple options exist including hormonal and gynecologic treatments, general hemostatic 
medications, treatments directed at increasing endogenous von Willebrand factor (VWF) 
levels and both plasma-derived and recombinant VWF concentrates.  During this 
Masterclass, clinical cases will be presented and management options discussed.  
Examples of cases and topics include women with heavy menstrual bleeding, patients with 
gastrointestinal bleeding (particularly from angiodysplasia) and the role of prophylaxis in the 
prevention of bleeding and its complications. Participants should expect an interactive 
session, and are encouraged to bring interesting cases to the table for discussion. 
 

 

  



197. Biomarkers of thromboembolism in lung cancer 

 

Alexander M 1,2, Wolfe R 2, MacManus M 1, Manser R 1, Solomon B 1, Riedel B 1, Ball D 1, 

Burbury K 1 

1 Peter MacCallum Cancer Centre, 2 Monash University 

 

Aim 

Lung cancer is associated with a high rate of thromboembolism (TE).  However the risk is 

heterogeneous and not the same for all patients or indeed for a given patient over time. We 

assessed the dynamic TE risk profile, among patients with NSCLC, from diagnosis though 

different treatment phases, to generate a risk-stratified decision algorithm for appropriate 

thromboprophylaxis. 

Method 

Single centre, prospective observational study, profiling patients with NSCLC using clinical-, 

tumour- and treatment-related risk factors, in conjunction with an extensive thrombogenic 

biomarker panel, during treatment phases (surgery, chemotherapy, targeted therapy and/or 

radiotherapy) and disease response. Biomarkers included: FBC, APTT, D-dimer, 

prothrombin time, fibrinogen, Factor VIIIc, TM, TATC, vWF, prothrombin fragments 1+ 2, 

fibrin monomers, TEG, microparticles, OHP). Anti-cancer management was per clinician 

discretion and/or concurrent interventional study protocol.  

Result 

The cohort for analysis included 68 patients, recruited over 10 months with median follow-up 

5 months. Median age 67 (range 43-87), 43 (63%) males.  Importantly 14 patients were 

ineligible as they presented with TE at diagnosis, a further 11 (16%) developed TE while on 

study. Median time to TE was 2.4 months (range 0.1-7). Patients who developed TE 

demonstrated a hypercoagulable state on thromboelastography and biomarker profile. 

Khorana score was not predictive of TE with more than half of all patients classified low-risk 

(score 1 (44%) and score 2 (29%)). The simplicity of this score was not suffice for risk 

stratification in this population with most events occurring in the low risk cohort. 

Comprehensive biomarker results, including longitudinal and sequential analyses will be 

presented. 

Conclusion 

Interim results reveal high TE risk among patients with NSCLC and an ability to stratify risk 

using thrombogenic biomarkers. The comprehensive panel will be utilised to modify existing 

models to create a simple clinical and biomarker risk stratification process, to facilitate real-

time decision-making for appropriate thromboprophylaxis. 

 



198. Evaluation of thromboelastography (teg) in patients with 

myeloproliferative neoplasm: platelet count > 600 associated with 

prothrombotic parameters 

 

Ng C 1,2, Smith C 2, Hayes L 1, Grigg A 2, Nandurkar H 3, Ho P 1,2 

1 The Northern Hospital, 2 Austin Health, 3 Australian Centre for Blood Diseases 

 

Introduction 

Myeloproliferative disorders (MPN), such as polycythaemia rubra vera and essential 

thrombocythaemia, are an independent risk factors for cardiovascular and thrombotic 

events.  However, there currently remain no routinely available laboratory tests to evaluate 

these risks. Global coagulation assays such as thromboelastography (TEG) may be a better 

surrogate measure of these individual’s thrombosis risk.  

Method 

Individuals with existing MPN regardless of treatment status were recruited. All samples 

were citrated and underwent TEG 5000S analysis within 4 hours of collection, using 

standard manufacturer guidelines. Routine TEG parameters including R (mins), K (mins), 

maximum amplitude (MA), α-angle and lysis percentage were recorded. Results were 

compared to locally recruited normal controls.  

Results 

29 MPN patients (15 F, 14 M) with median age of 67 (45-82) were recruited. 21 had 

essential thrombocytosis (ET) and 7 with polycythaemia rubra vera (PRV); 24 were JAK2 

V617F positive, 4 calreticulin (CALR) positive and 1 was JAK2 and CALR negative. No 

differences were seen between ET and PRV. When compared to age-matched normal 

controls, MPN patients with platelet count >600 had more thrombotic parameters (see table). 

Interestingly, and contrary to other prothrombotic markers, lysis (LY30), a marker of clot 

breakdown, was significantly higher (3.05% vs 0.3%, p<0.001). These changes were 

independent of aspirin use. Similarly, patients with at least 2 TEG parameters within the top 

quartile of age-matched normal control range, had higher platelet counts (588 vs 429, 

p=0.01), thrombin generation (760 vs 687, p=0.03), higher lymphocyte count (2.1 vs 1.4, 

p=0.01) and more likely to be on cytoreductive therapy (68% vs 27%, p=0.03).  

Conclusion 

This pilot study suggests that MPN patients with platelets >600 have more prothrombotic 

TEG parameters. Similarly, the presence of 2 or more “prothrombotic” TEG parameters, 

when compared to age-matched controls, predicts for thrombocytosis, use of cytoreductive 

therapy and higher thrombin generation. Further studies evaluating TEG® parameters in 

MPN patients is warranted. 

 



TEG 

parameter 

MPN  with plt > 

600 

Normals  

R time (mins) 6.04 6.3 p=0.38 

K time (mins) 2.08 2.1 p=0.78 

A-angle 62.6 61.3 P =0.84 

MA 65.1 60.5 p=0.03 

Lysis 2.87 0.3 p<0.01 

Thrombin 

Generation 

790 743 p=0.03 

 

  



199. 10 years experience of cerebral venous thrombosis (CVT) in Northeast 

Melbourne 

 

Lim H 1,2, Ng C 1, 2, Nandukar H 4,5, Donnan G 3, Ho P 1,2 

1 Department of Haematology, Austin Health, Australia, 2 Department of Haematology, 

Northern Health, Australia, 3 Florey Institute of Neurosciences and Mental Health, Australia, 4 

Australian Centre for Blood Diseases, VIC, 5 Department of Haematology, Alfred Health and 

Monash Health, VIC 

 

Aim 

Cerebral venous thrombosis (CVT) accounts for 0.5-1.0% of all strokes and can be 

associated with significant morbidity. This review aims to provide an overview of our local 

experience in CVT management with comparisons to other venous thromboembolism (VTE). 

Methods 

Retrospective evaluation of CVT presentations, from January 2005 to December 2014, at 

Austin and Northern Health, Melbourne. 

Results 

46 patients (median age 39 years; 61% female) including 3 cancer patients presented with 

47 episodes of CVT. A third (15/46) failed to be diagnosed on their initial presentation and 

30% (10/33) initial CT brain were false negative. 53% reported symptoms in the preceding 

week, mainly headaches (87%). Commonly thrombosed sinuses included 

transverse/sigmoid (43%), superior sagittal (11%) or both (40%), with no location-dependent 

significant outcome differences. 21% had accompanying haemorrhagic findings with 

associated poorer outcome (p=0.048). 24 episodes were provoked – twice more common in 

female (p=0.048) with 43% attributable to oral contraceptive pill. Median duration of 

anticoagulation was 6.5 months (8 remained on long-term) with 13% requiring intensive care 

support. Forty patients had thrombophilia screen with 20% positivity. At last follow-up, 17.5% 

had a Rankin score of ≥ 3 with 34% reporting ongoing symptoms. There were three clot 

recurrences (1 CVT, 2 portal vein thrombosis) – all male with subsequent diagnoses of 

myeloproliferative neoplasm (MPN). Men with unprovoked CVT had a 25% (3/12 vs 0/14) 

risk of recurrence (p=0.046). One Grade III bleeding and clot-related death respectively were 

reported. Table 1 shows the comparison between CVT and other VTE previously audited by 

us. 

Conclusions 

CVT is a rare condition with heterogeneous presentations, which may be missed on routine 

CT brain. It is more common in young people, particularly females. All our recurrences 

occurred in male patients with subsequent MPN diagnoses, suggesting the need for further 

evaluation and investigation in males with unprovoked events. 



 CVT VTE Relative risk; p-

value 

No of episodes 47 (46 patients) 752 (742 patients)  

Incidence 4.7 cases/year 501 cases/year  

Median age (years) 39 63 RR 0.39, p<0.001 

Male gender 18 (38%) 366 (49%) p=0.14 

Provoked events 24 (51%) 466 (62%) p=0.34 

Past VTE history  2 (5%) 157 (21%) RR 0.21, p=0.02 

Thrombophilia 

screen done (%) 

Any positive screen 

40 (85%) 

 

8 (20%) 

304 (40%) 

 

69 (23%) 

RR 2.06, p<0.001 

 

p=0.82 

Median duration of 

anticoagulation 

6.5m Below knee VTE 3m 

Major VTE 6m  

 

Recurrence 

 Provoked 

3 (5%) 

0 (0%) 

56 (7%) 

27 (6%) 

p=0.79 

 

 

 

 

 

 

 

 

 

 

  



200. Risk assessment and anticoagulation in patients with atrial fibrillation in 

Australian primary care 

 

Pepperell D 1, Siva S 2, Ablett M 2, Amerena J 3, Conner G 4, Hankey G 5, Kilov G 6, Nelson M 

7, Woolfall D 2, van der Zypp A 2, Ward C 8 

1 Fiona Stanley Hospital, Perth, WA, 2 MediMark International, Seaford, VIC, 3 Geelong 

Cardiology Research, Barwon Health, VIC, 4 Cardiovascular Diagnostic Services, Liverpool, 

NSW, 5 School of Medicine and Pharmacology, University of Western Australia, Perth, WA, 6 

Seaford Practice, Launceston, TAS, 7 Menzies Institute of Medical Research, University of 

Tasmania, TAS, 8 Northern Blood Research Centre, Kolling Institute, University of Sydney, 

NSW 

 

Background 

Atrial fibrillation (AF) is common and associated with a 5-fold increased risk of stroke. 

Anticoagulation reduces this risk, and recent guidelines have recommended assessment 

with the CHA2DS2-VASc score to identify a very small minority of low stroke risk patients in 

whom the adverse effects of anticoagulation outweigh the benefits. Also recently novel oral 

anticoagulants (NOACs) have become available with favourable bleeding profiles compared 

to warfarin. These developments may have resulted in a change in stroke prevention 

management in the AF population. 

Aim 

To describe risk assessment practices and anticoagulation in patients with AF in Australian 

primary care. 

Method 

Data was obtained from a nationwide primary care AF education initiative called ‘TREAT’. 

Between 2013-2014, 1188 GPs enrolled and were asked to complete a ‘Practice Review’ 

survey on up to 5 patients. Where possible the TREAT data is compared to data from 

SPRINT, a similar initiative held in 2011, in which 1393 GPs enrolled. 

Results 

755 practice reviews were analysed on a total of 3629 patients. CHA2DS2-VASc scores 

demonstrated hypertension and age ≥75 years were the most prevalent risk factors. 

Compared with the 2011 SPRINT data using the CHADS2 score, the proportion of low risk 

patients fell from 7% to 3%. The CHA2DS2-VASc score was the most cited factor for 

influencing future anticoagulation decisions. TREAT data showed16.5% were on no 

antithrombotic (5.6%) or anti-platelets (10.9%) only, compared to 21.3% in the SPRINT data. 

The proportion on warfarin has fallen from 78.5% to 57.5%, with 26% now on NOACs. A 

change of management was being considered in1167 patients; warfarin was contemplated in 

8.5%, compared to 25-39% for each NOAC. 



Conclusion 

The data confirms the proportion of AF patients on anticoagulation is increasing with a major 

shift towards the NOACs and the uptake of the CHA2DS2-VASc score is likely to further this 

trend. 

 

 

  



201. A single centre audit of rivaroxaban initiation: indications, rates of 

bleeding and recurrent events in comparison to current trial evidence. 

 

Hatzis E 1, Wang J 2, Kong R 4, Renwick W 1,3, Carradice D 1,3, Lim A 1,2,3 

1 Department of Oncology and Haematology, Western Health, St Albans, VIC, 2 Dorevitch 

Pathology, Heidelberg, VIC, 3 University of Melbourne, Parkville, VIC, 4 Pharmacy 

Department, Western Health, st Albans, VIC 

 

Introduction 

Rivaroxaban has proven equivalence to warfarin in non-valvular AF and above knee DVT 

and PE. We have anecdotally observed use of rivaroxaban for indications outside the current 

evidence base, for example below knee DVT, or in active malignancy. We aimed to describe 

patterns of initiation in our institution and determine if “real-world” efficacy and safety were 

comparable to published data. 

Methods 

Consecutive patients first initiated on rivaroxaban between 1st October 2012 and 31st 

December 2014 were identified from pharmacy records. Patients already on rivaroxaban 

were excluded. Indication for initiation, presence of active malignancy at initiation, and date 

of last follow up were recorded.  Major or clinically significant minor bleeding (according to 

criteria used in EINSTEIN trials) was recorded including the time from initiation. Bleeding 

rates were calculated using cumulative incidence estimation with thrombosis and death 

without bleeding, or thrombosis regarded as competing risks. Patients were censored on 

date of last follow up or treatment cessation. 

Results 

There were 199 patients. AF 107, VTE 90 (PE 51, DVT below knee 12, above knee 19, 

upper limb 2, 1 splenic vein thrombosis), arterial thrombosis 1, superficial thrombophlebitis 1. 

34 patients were excluded (inadequate follow-up).  7 patients with VTE (8%) had active 

malignancy at time of initiation of rivaroxaban. Thus 20 patients with VTE (22%) had 

rivaroxaban for indication outside of the current published evidence. From 165 evaluable 

patients, rates of bleeding (major or minor) were 6% (95% CI 2-10%) at 90 days, and 16% 

(7-25%) at 365 days. 6 patients had major bleeding – 1% (0-3%) at 90 days, 3% (0-7%) at 

365 days – including two deaths from intracranial haemorrhage. 15 patients had minor 

bleeding. Thrombosis on rivaroxaban occurred in two patients.  

Conclusion 

Despite significant numbers of patients receiving rivaroxaban for indications outside current 

trial evidence at our institution, rates of bleeding and recurrent thromboembolic events are 

reassuringly comparable to randomised trials. 

 



202. Acquired haemophilia A: an Australian experience. 

 

Bingham N 1, Tran H 2,3 

1 Alfred Health and Southern Health, Melbourne, 2 Australian Centre for Blood Diseases, 

Melbourne, 3 Monash Medical Centre, Clayton 

 

Aim 

To review the treatment and outcomes in acquired haemophilia A at a single Australian 

haemophilia treatment centre. 

Method 

This single centre retrospective observational study systematically collected demographic 

data, treatment strategies and outcomes from patient records using pre-specified criteria. 

The primary endpoint was time to partial response (PR, defined as factor VIII level >50% 

and absence of bleeding off haemostatic therapy for 24hrs). Secondary endpoints included 

time to complete response (CR, defined as PR with negative inhibitor level with prednisolone 

dose <15mg/day and all other immunosuppressive therapy ceased), relapse and secondary 

treatments, severe adverse events and mortality. Haemostatic therapy was also reviewed. 

Results 

18 patients with a median age of 57 years were identified to have acquired haemophilia A 

between 2003 and 2015. Five cases occurred post-partum, eight were idiopathic and three 

related to underlying conditions. Two patients were excluded due to lack of data. 

Four, nine and three patients respectively received initial therapy of steroid-only (S), steroid 

combined with cyclophosphamide (SC) and rituximab (R), with a median time to PR of 50, 

51 and 51 days, and to CR of 3.5 months (SC) and 1.75 months (R). CR was not achieved in 

patients receiving steroids alone. Five patients failed to achieve primary CR and three failed 

to maintain primary CR due to relapse (median time to relapse was 32 months). Six patients 

achieved CR under second line therapies (rituximab (n=6) and steroids combined with 

cyclophosphamide (n=1)) at a median 3.8 months. Three deaths occurred (one related to 

treatment and two related to underlying comorbidities). Eight patients were treated with 

activated recombinant Factor VIIa, for a mean of 6.3 days (0.5 to 20 days) after initial 

presentation, with no VTE reported. 

Conclusion 

This retrospective study reports outcomes in an Australian cohort of patients with acquired 

haemophilia A.  

 

 

 



203. Surgical management of VWD 

 

James P 

Queen's University 

 
Surgery and procedures present important hemostatic challenges for patients with von 
Willebrand disease (VWD), and these patients are at increased risk for bleeding 
complications if not managed properly.  There are several published guidelines on the 
surgical management of VWD, however there is tremendous heterogeneity in the clinical 
approaches employed.  Differences exist in recommended treatments, route of 
administration, duration of treatment and the use of thromboprophylaxis in these patients.  
Overall, there is no consensus of management, and multiple strategies appear effective.  An 
important gap in knowledge on this topic is the minimal effective level of von Willebrand 
factor (VWF) for surgery, and debate exists on the relative importance of the contribution of 
VWF and Factor VIII to hemostasis in this setting.  During this presentation, these issues will 
be discussed and management strategies reviewed.  Recent data on the use of continuous 
infusion of VWF concentrates will be presented as a possible management strategy 
including the strengths and weaknesses of this approach. 
 
 

 

  



204. Surgical management of patients with mild haemophilia 

 

Mcrae S 

The Queen Elizabeth Hospital / Royal Adelaide Hospital, Adelaide, SA 

 

ABSTRACT NOT SUBMITTED  



205. How do we collect the best HPC product 

 

Stevens J 

SA Pathology 

 

Every day around Australia, donors undergo an apheresis procedure to collect haemopoietic 

progenitor cells to salvage the bone marrow after high dose therapy. 

We analyse the factors which contribute to the quality, yield, purity and safety of progenitor 
cell collections from both allogeneic and autologous donors. 

HLA typing identifies suitable allogeneic donors but what other characteristics are 
considered if more than one donor is available?  

The pre collection donor workup and the apheresis procedure itself are crucial factors in the 
success of a collection and we discuss this in some detail.  

What is an acceptable dose for a successful transplant and which factors will determine if 
this can be achieved? Gender, age, disease and mobilisation regime are all considered. 

How do we define the quality of a product and what measures can we take to ensure we 
collect the best HPC product possible?  

 

 

  



206. Bone Marrow Processing using the Terumo Spectra Optia 

 

Smith P 

Cellular Therapy Laboratory,  Royal Brisbane & Women's Hospital 

 

In May 2015, the Cellular Therapy (BMT) Laboratory at the Royal Brisbane and Women’s 

Hospital moved from using the COBE 2991 to the Terumo Spectra Optia as a means of 

processing bone marrow collections.  The end goal of this change was to utilise a more user-

friendly procedure which provided comparable, if not improved, volume reduction, red cell 

depletion and CD34+ recovery.  To date, procedures performed via the new method have 

resulted in products whose CD34+ recovery exceeds 83%, with red cell depletion above 

98%.  The move to use of Spectra Optia for all marrow processing where there is a 

requirement for volume reduction due to recipient weight or buffy coating due to ABO 

mismatch, has provided the laboratory with a more time-efficient and user-friendly means of 

processing whilst maintaining or exceeding previous benchmarks. 

 

 

 

 

  



207. Toward safe transport of HPC products - Courier training 

 

Dyson P 2, Ventrice T 1 

1 Royal Adelaide Hospital, 2 SA Pathology 

 

The increased safety of blood derived Haemopoietic Progenitor Cells (HPCs) and 

improvements in mobilisation and collection protocols have contributed to an increase in 

allogeneic HPC transplantation. The collection of cells at a site remote from the transplant 

centre necessitates product transport to the transplant centre. It is critical for product quality 

and patient safety that the HPC are transported in a safe and timely manner.  

The Australian Bone Marrow Donor Registry (ABMDR) has developed standards and 

procedures for transporting fresh HPC which apply for all transplant centres who are 

responsible for the transport of HPC using volunteer or commercial couriers.  

It is the responsibility of the transplant centre to select a volunteer courier or a commercial 

company for international transportation of HPC. A courier company must have experience 

and expertise in transporting HPC for transplantation. For national transportation of HPC the 

transplant centre generally must provide a volunteer courier or may request that another 

centre or organisation provide a volunteer courier.   

The increasing number of allogeneic donors collected nationally has meant that transplant 

centres need a larger pool of couriers. These couriers are usually drawn from laboratory and 

clinical staff who participate at infrequent intervals with implication for resource management 

in the workplace and domestically. In the past our unit has sometimes had to rely on the 

goodwill of other centres to courier products.   

We have addressed this problem by creating a pool of laboratory and transplant coordinator 

staff who are rostered as national couriers. To ensure product quality is maintained during 

transport and to ensure product and courier safety we have developed and implemented a 

courier training program. The program ensures that each courier is trained and aware of 

regulatory and documentation requirements. The initiation training is supplemented by 

documentation and by annual in-service refresher training.    

The availability of a pool of trained couriers means that we always have a courier available 

for the transport of HPC products nationally. Formal courier training has been in place for 

almost a year and we have noticed increased commitment by couriers, a sense of shared 

responsibility, and a willingness to share experiences so as to achieve continuous process 

improvement.  

 

 

  



208. Toward safe transport of HPC products - Transport of cryopreserved 

HPC to sites of infusion 

 

Purins L 

SA Pathology 

 

The implementation of a centralised progenitor cell (HPC) processing and storage service 

requires a safe and reliable method for the transport of products - fresh and cryopreserved - 

between the collection and infusion sites and the processing/storage site. Cryopreserved 

HPC products are usually transported in a dry shipper. Commercially available dry shippers 

constructed of aluminium have been designed to safely transport a variety of materials at 

cryogenic temperatures. They are lined with a unique adsorbent material which prevents a 

liquid spill if the unit is tipped over. While these shippers ensure product safety they are not 

compatible with operator safety under conditions of transport between sites. They are 

cumbersome and weigh around 20kg when charged. Because of their weight and size a 

trolley type system is required for transport and significant strength is required to lift the 

shipper in and out of the transport vehicle. As a result there is a risk of accidents and back 

problems due to the weight and size of the shipper and a safer method of transport is 

required. 

While dry shippers maintain temperature at -190oC it has been demonstrated that HPC 

products cryopreserved in DMSO may be stored for up to 6 months at -80oC with no adverse 

effect on haemopoietic reconstitution. We developed a process for transport of 

cryopreserved HPCs using a hand held insulated shipper with charged absorbent pillows 

that was relatively lightweight, simple and safe to prepare. Initial validation studies verifying 

the effectiveness of the system were followed by clinical verification on line.  

Audits of the process indicated that further refinements were required. These changes were 

validated and have improved the efficiency and ease of handling leading to improved 

temperature maintenance. 

 

 

  



209. Workforce issues in haematology - Roles, responsibility and the 

ideology of nursing vs reality 

 

Kelly D 

Cardiff University, Cardiff, United Kingdom 

 

In this presentation I intend drawing on my recent research that has explored a number of 

issues regarding the nursing workforce. This will be described in summary and I will 

encourage participants to consider the demands facing nurses in haematology settings and 

the need to innovate and cope with rising demands and cost control. 

I will also draw on related concepts such as raising concerns when care standards do not 

reach expected standards (using processes such raising concerns or whistleblowing) and 

the role of Senior Nurses to cope with conflicting demands. 

My own clinical background in cancer and palliative care will be used to focus the discussion 

on the unique challenges facing nurses who work with patients living with uncertainty and a 

life-limiting illness. 

I will encourage participants to consider the idealized version of nursing – often promoted by 

the media- against the reality of practice.  
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210. Competence, confidence and continuing professional development  

 

Vernon R 

University of South Australia 

 

A common indicator of continuing competence, required by regulatory authorities is 

continuing education or continuing professional development.  Whilst the continuing 

competence of health professionals is agreed by regulatory authorities to be necessary to 

protect the public can it be measured and does it ensure continuing safety to practise and 

assure public safety? 

This presentation will explore the interface between professional regulation and competence 

to practise, particularly in relation to continuing education and performance competence.  

Research undertaken by Vernon (2013) that built on a previous study Evaluation of the 

Continuing Competence Framework (Vernon, Chiarella, Papps & Dignam, 2010), tested the 

hypothesis that “the measurement of continuing competence indicators ensures competence 

to practise and therefore assures public safety”.  The study determined an internationally 

agreed consensus view of what constitutes continuing competence and proposed the 

development of a consensus model for the assessment of continuing competence.  The 

study refutes the claim that continuing competence ensures public safety, and identifies that 

although definitions of continuing competence within legislation and policy across developed 

nations have strong similarities, confusion exists over the level to which continuing 

competence needs to be demonstrated, the criteria against which continuing competence 

should be assessed, and the role of continuing competence frameworks in ensuring public 

safety. 

Continuing Professional Development hours, recency of practice (measured in hours) and 

self-assessment against the competencies are the three most common indicators of 

continuing competence identified by nursing regulatory authorities.  However if these 

indicators were a guarantee of competence, then arguably no-one would present as a 

notification for lack of competence, because all registrants are required to meet these criteria 

annually for registration renewal or recertification.  So is there a missing thread that is in 

reality competence awareness or insight? 

 

 

 

  



211. “In conversation” - reflecting on transplant nursing over the last 30-40 

years  

 

Quested B 

Australian Red Cross Blood Service 

 

The past influences the present and the present influences the future, to know where you 

are going you should start with where you have been  

Bone marrow transplant nursing care has evolved significantly over the last 30 -40 years. 

Change has been a constant over this time with technology, treatments and pharmaceutical 

interventions impacting on patient outcomes and their nursing care. This brief conversation 

reflects on changes that have taken place and their relevance to the fundamentals of care in 

the current day.  

 

 

 

 

 

 

 

 

  



212. When only the best will do: Design and move to the new RAH site - from 

a Haem/transplant perspective 

 

Page D 

SA Health 

 

The new Royal Adelaide Hospital has harnessed the latest in architectural design to create a 
healing environment for patients and a positive working environment for staff.  Right here in 
Adelaide, the new RAH will be a place of healing, which is safe and environmentally friendly 
for all. 

 “Patients at the heart” is the new RAH motto. This means that anything that is created built 
or organised with the project focuses on a patient centred approach. As this modern building 
is being created expectations are high in all areas, and Haematology patients and their 
families will notice the difference. 

World class facilities will operate at a word class level and clinicians will find no barriers to 
collaboration as they become familiar with flexible workpoints, wall-less spaces and activity 
hubs. 

With this new design, SA Health is promoting an active mix of intelligence, talent and 
ambition and the Cancer Directorate hopes to have the best clinical skill mix on offer.  

The new RAH has been designed to provide a world-class facility not just for Haematology 

patients today, but for the future. When the keys are handed over in 2016, we expect the 

nation will be taking notice. 

 

 

 

  



213. The design and move to new RAH from a transfusion perspective - 

EPAS, EPLIS, environment and emotions 

 

Catherwood A 

Australian Red Cross Blood Service 

 

The move from the current site to the new Royal Adelaide Hospital (nRAH) allows for 

innovation, excellence, improved patient outcomes and improved patient experiences.  

From a transfusion perspective, the nRAH allows for a more streamlined approach to the 

storage, prescription, ordering, delivery, receipt and administration of blood products. This 

provides the opportunity for improved blood inventory processes, blood product wastage 

reduction and improved clinical usage of blood products and alternative treatments.  

The design and technology within the nRAH will provide a platform for safer transfusion, 

better communication with patients and their carers and the opportunity to develop strategies 

which harness the innovation of the twenty-first century. This will enhance the development 

of dynamic models of care which benefit the patient and allow staff to maximise the time 

spent with their patients. 

While comparing and contrasting the current processes, benefits and outcomes involved in 

transfusion at the RAH and the nRAH, this presentation will also explore the emotional 

perspective these changes have had from the Inside Out. 

 

 

 

 

  



214. Experience of changing models of care – Fiona Stanley 

haematology/transplant experience 

 

Pover A 

Fiona Stanley Hospital 

 

In February 2015 the Haematology and Bone Marrow transplant units within South 

Metropolitan Health Service undertook massive change. The new Fiona Stanley Hospital 

opened in Murdoch. Royal Perth Hospital Bone Marrow Transplant Unit closed and 

Fremantle Hospital Haematology unit closed. A new combined 10 bed Bone Marrow 

Transplant Unit and 14 bed Haematology ward was opened at the brand new Fiona Stanley 

Hospital. Creating this new unit merged nursing staff from Fremantle Hospital and Royal 

Perth Hospital to create the new nursing environment of Ward 7D at Fiona Stanley Hospital. 

The challenges were many including changing from predominately shared patient 

accommodation to mainly single rooms, electronic digital medical records, electronic menus,  

team based nursing models, nursing huddle and a whole new terminology for the state of art 

new hospital. This presentation will discuss how nurses changed their model of care to adapt 

to the new environment, and the experiences of the nurses themselves as they adapted to 

the change.  

 

 

  



215. Development of a nurse led community based Bortezomib program for 

multiple myeloma 

 

Klarica D, Spencer A, Coutsouvelis J, Kalff A, Walker P, Bergin K, Hocking J 

Myeloma Clinic, Malignant Haematology and Stem Cell Transplantation Service, The Alfred 

Hospital-Monash University, Melbourne, Victoria, Australia 

 

Aim 

To improve the treatment experience of selected myeloma patients through a community 

based Bortezomib program. 

Methods 

Myeloma patients, newly diagnosed or with progressive disease (PD) attending the Alfred 

Hospital’s dedicated myeloma clinic were assessed for eligibility to receive Bortezomib 

therapy in the community, either self-administered or general practice facilitated. Patients 

received education from the myeloma clinical nurse consultant and haematology pharmacist 

regarding aspects of Bortezomib therapy including proposed regimen and potential side 

effects. Patients who self-administered Bortezomib received additional education regarding 

drug reconstitution and subcutaneous administration. Patients were supervised in the 

administration of their first cycle of therapy in the haematology day centre to ensure 

technical competence. Day one doses of subsequent cycles were also supervised and 

combined with laboratory assessment and medical review. The haematology pharmacist 

facilitated supply of Bortezomib to all patients receiving Bortezomib in the community setting.  

Results 

Recruitment of patients for this program commenced in September 2014 and is ongoing with 

six patients (50% with PD) recruited to date. Median patient age is 62.5 (range 25-86) years. 

The program has demonstrated feasibility with a total of 16 cycles safely administered. 

Preliminary results suggest high patient acceptability and improved patient experience with 

community delivered chemotherapy compared to administration in the hospital setting.  

Conclusion 

Implementing this program for eligible patients to receive their Bortezomib treatment in the 

community has enabled patients to have an improved experience with less time spent in the 

hospital setting and more time focused on other aspects of life (family, work, school). 

Further, administering Bortezomib in the community has allowed for improved access to the 

existing resource limited outpatient haematology day centre facilities.   

 

 

 



216. Patient time and cost burden of hospital-based Velcade administration 

 

King H 1, Ritchie D 1 

1 Royal Melbourne Hospital, 2 Myeloma Australia 

 

Background 

The availability of subcutaneously (sc) administered Velcade means that patients should no 

longer be reliant on hospital-based day ward delivery. We wished to identify the size and 

nature of existing barriers within our current practice and how they might be addressed in 

order to develop a self-administered home-based Velcade program. 

Aim 

To evaluate the current Velcade patient experience and ascertain willingness to undertake 

self-injected Velcade therapy. 

Method 

Two assessments were undertaken. Firstly, a retrospective audit was performed to evaluate 

the length of time from appointment to Velcade administration. Secondly, a seven question 

survey modelled on the validated Self-Injection Assessment Questionnaire and approved by 

the RMH Quality Assurance/Negligible Risk Ethics Committee was sent to 30 past or present 

sc Velcade recipients. The questionnaire asked participants their sex, age range, total time 

taken from their day on days of Velcade administration, out of pocket costs for parking, 

petrol and food and three five point Likert-type scale questions related to their feelings about 

self-injecting Velcade.  

Results 

Of 109 evaluable Velcade appointments, the average wait time was 85 minutes (range = -

50-285). There were 20 respondents to the survey. 50% male. 65% (13) of respondents 

were under the age of 60. 80% (16) of respondents spent more than 3 hours of their day 

attending for Velcade administration and 40% (8) had out of pocket expenses of $20 - $100 

per visit. In relation to self-injecting, 85% (17) would accept a self-injecting program, 

although 2 would require a family member or friend to assist. 

Conclusion 

Our results indicate that hospital based day-ward administration of sc Velcade places a 

considerable time and cost burden on patients and that the majority of patients would 

welcome the opportunity for self-administration of Velcade. 

 

 

 



217. Outpatient High dose cyclophosphamide mobilisation for autologous 

transplantation in patients with multiple myeloma- a single centre experience 

 

Geddes S, Khoo L, Manii P, Corscadden P, Cooke S, Larsen S, Gibson J 

Royal Prince Alfred Hospital 

 

Aim 

Traditionally, high dose chemotherapy and growth factors for the mobilisation of stem cells 

has been performed as an inpatient, resulting in a 2 -3 day hospital admission. The aim of 

this project was to: establish a safe procedure for outpatient cyclophosphamide mobilisation 

in multiple myeloma patients undergoing autologous stem cell transplantation. A secondary 

aim was to evaluate our own units and the patient’s experience. 

Method 

Prior to mobilisation patients were discussed at a multi-disciplinary meeting to determine 

their suitability. The dose of cyclophosphamide (4g/m2 or 2.5g/m2) was determined by the 

treating physician. Comprehensive patient education on the administration of granulocyte 

colony stimulating factor, hydration and access of emergency services was undertaken. The 

protocol consisted of - Day 1: Fluids, anti-emetics and high dose cyclophosphamide; Day 2: 

Patients were assessed clinically in our ambulatory care unit for further anti- emetic and 

intravenous fluid requirements.  Day 3 and Day 4:  Rest days. Day 5: Follow up phone 

consult or clinical review. The patients were asked to fill out a questionnaire rating their 

outpatient experience.  

Results   

Over  14 months, 21 MM patients (14 males, 7 females) underwent outpatient 

cyclophosphamide mobilisation (16 patients 4g/m2 and 5 patients 2.5g/m2 ) The mean age 

was 58 years. Patients rated the chemotherapy experience positively (average score 9/10). 

Ten patients reported mild nausea, fatigue and bone pain. Only three patients required 

admission within the 5 day outpatient schedule (2 for hypotension, 1 with microscopic 

haemorrhagic cystitis).  Eighteen patients managed to avoid a 2-3 day in-hospital stay.  

Conclusion 

High dose cyclophosphamide for mobilisation can be given successfully and safely in an 

outpatient setting. Patients felt well supported. In addition to improved patient care, this 

approach has led to a significant reduction in costs associated with the procedure. 

 

 

 



218. Signs, symptoms and characteristics associated with the end of life for 

people with a haematological malignancy: A review of the literature 

 

Button E 1, Yates P 1, 2, Chan R 1, 2, 3, Chambers S 2, Butler J 1 

1 Royal Brisbane and Women's Hospital, 2 Queensland University of Technology, 3 West 

Moreton Hospital and Health Services 

 

Background 

As nurses, we play a key role in providing holistic care throughout the illness trajectory. In 

previous research, nurses have reported they believe they are well positioned to identify 

patients that are nearing the end of life and are appropriate for palliative care integration. To 

date, the concept of identifying risk of deteriorating and dying has been largely unexplored in 

the haematology setting. 

Aim 

To identify research knowledge regarding the signs, symptoms and characteristics 

associated with the end of life for people with a haematological malignancy. 

Method 

A literature review was conducted of descriptive studies investigating signs, symptoms and 

characteristics associated with the end of life for people with a haematological malignancy. A 

rigorous search was performed across several electronic databases. The search returned 

3,635 studies of which 12 met the inclusion criteria. 

Results 

Of the 12 included studies, 8 sampled patients from palliative populations (referred to a 

specialist palliative care service or admitted to a palliative care unit). Patients were sampled 

from the inpatient and outpatient setting and median survival ranged from 7-72 days. 

Thirteen signs, symptoms and characteristics were identified as being commonly present in 

the final days to months of life. This included factors such as physical symptoms, 

psychosocial issues, disease characteristics, patient performance status and hospitalisation. 

However, it is unclear if these factors are unique to the end of life as no comparison with 

patients at other stages in the illness trajectory was made in any of the included studies. 

Conclusion 

The review led to inconclusive findings regarding the signs, symptoms and characteristics 

that identify risk of deteriorating and dying. This demonstrates a need for further research to 

explore how we as clinicians identify when a person is nearing the end of their life and is 

thus appropriate for the integration of palliative care.  

 



219. A year post allogeneic transplant: What are our survivors experiencing? 

 

Loft N 1, Lewis I 2, Yong A 2 

1 Central Adelaide Local Health Network (RAH/TQEH), 2 SA Pathology 

 

Aim 

To implement a post-transplant clinic to optimise early identification of late effects post 

allogeneic transplantation and encourage general healthy lifestyle principles and population 

screening adherence. 

Method 

A specific post allogeneic transplant clinic was established in 2012 by two haematologists 

and an advance practice nurse. The clinic recruited patients who had survived at least 1 year 

post allogeneic haematopoietic cell transplantation (HCT). Participants complete a validated 

survey regarding symptoms of chronic graft versus host disease (cGVHD), undergo 

thorough physical examination, baseline blood investigations, bone mineral densitometry, 

pulmonary function testing and are invited to participate in clinical studies including a quality 

of life study. Patients receive personalised education regarding late effects post therapy and 

general healthy lifestyle practices, with a focus on self-care. 

Result 

73 patients have been reviewed in this clinic, median of 3 (1-31) years post transplant.  
46% of patients had insufficient vitamin D levels, 44% had elevated total cholesterol, 34% 
revealed increased serum iron levels and 26% reported dry eye symptoms (suggestive of 
cGvHD). This presentation reports on clinical outcomes 3 years post clinic implementation.  
 
Conclusion 

Personalised assessment and education in a dedicated post-transplant late effects clinic has 
resulted in early identification of potentially manageable late effects. Survival rates following 
HCT are increasing and with an increasing population of HCT survivors, it is crucial to 
identify needs and improve long term outcomes. This clinic is now incorporated as standard 
post-transplant care. 
 

 

  



220. Death, dying and emotional labour 

 

Kelly D 

Cardiff University, Cardiff, United Kingdom 

 

In this presentation I will explore a theme of my research that has always been of great 

interest: how to help people to die in environments which are geared primarily towards cure. 

From a study carried out in 2000 I have continued to be interested in ‘cultures of death and 

dying’ and have explored this from a range of perspectives including paediatric units, 

prisons, dementia settings and acute admission wards. When considering the culture of 

haematology there are unique issues to explore and I will encourage an exploration of this 

important topic by sharing examples from the group. Emotional dimensions of the nursing 

role provide new areas of research – but also have clear implications for practice. Working in 

an authentic way requires emotional labour and it is this aspect of nursing that I want to 

focus on. 
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221. Dying young - challenges of palliative care in adolescents and young 

adults  

 

Duffield J 

Women's and Children's Hospital 

 

“The challenge of palliative care for young adults is to recognise and support the child with 

little experience of life as an adult, yet at the same time facilitate their transition to an 

adulthood that may never be achieved” 

• Rob George and Finella Craig, 2009 

The health care professional will be challenged by the seriously ill adolescent or young adult. 

Caring for the dying challenges us as professionals to care effectively for ourselves if we 

wish to give the best care we can and sustain our practice. Using a case study the audience 

is invited to discuss the challenges and possible responses for the patient, their family and 

the HCP, when caring for an adolescent or young adult dying from malignancy.  

 

 

  



222. The role of the psychologist in stem cell transplant 

 

Ross M 

Royal Adelaide Hospital 

 

Emotional wellbeing, is recognised as an important issue in the care of adult allogeneic SCT 

patients at all stages of their treatment, including pre-transplant work-up, the hospital 

admission for the SCT, acute recovery in the community and the longer term adjustment 

back to ‘normal’ life. This presentation identifies the key concerns for these patients in the 

research literature and in the clinical experience of working with SCT patients as part of the 

Cancer Services Psychology team at the Royal Adelaide Hospital. Awareness of these 

issues is vital for nursing staff to assist in early identification and referral to psychological 

support.   

 

 

 

  



223. Osteonecrosis of the jaws 

 

Liberali S 

Adelaide Dental Hospital 

 

Bisphosphonates are anti-resorptive medications approved for the treatment of calcium 

related hypercalcaemia, bone disorders including bone lesions associated with multiple 

myeloma or bone metastasis from solid tumours including breast and prostrate cancer. 

One of the risks associated with the long-term treatment with nitrogen containing 

bisphosphonates is osteonecrosis of the jaws (ONJ,), particularly following a dental 

extraction or an oral surgical procedure.  ONJ occurs because the healing capacity of the 

bone is compromised and cannot cope with the presence of the oral microflora. The open 

bony extraction socket becomes infected, progresses to osteomyelitis and later develops 

into osteonecrosis. ONJ may adversely affect a patient’s quality of life, producing significant 

morbidity. 

This talk will cover the pre- and post-treatment oral health care requirements for patients at 

risk of ONJ, as well as the management process if ONJ develops. 

 

 

  



224. Relevance of exercise in the de-conditioned patient 

 

Atkinson M 

Royal Adelaide Hospital, Adelaide, Australia   

De-conditioning is a common problem in cancer patients and can be related to the disease 

itself, the side effects of treatment and any co-morbid conditions. Not only does de-

conditioning pose immediate problems to the individual such as loss of independence and 

mobility, but it also has the potential to cause ongoing physical and psychosocial 

implications that may affect treatment outcomes and long term wellbeing. There is now an 

abundance of evidence to suggest that exercise can improve and or prevent regression in 

many aspects of physical and psychological wellbeing, both during and after cancer 

treatment.  However, implementing exercise interventions for cancer patients can be difficult 

with numerous systemic and intrinsic barriers that can prevent individuals engaging in an 

intervention. Despite these challenges, there are various strategies available to assist 

patients to maintain compliance and motivation to exercise. 

 

 

  



225. The paradoxical life at the sharp end of the needle: A patient's 

perspective 

 

Degner J 

Jon Degner Personal  Training 

 

Jon Degner is 42 years of age. He was diagnosed with Cyclin D1 negative mantle cell 

lymphoma in August 2006. At the time he was 33 years of age and a very fit cyclist. In May 

2007 he received an allogeniec stem cell transplant with his sister being the donor. He is 

now over 6 years post transplant and living successfully with neuralgia and neuropathy as a 

result of his treatment. He attributes much of his functionality to a vigorous exercise regime, 

goal setting and positive thinking. He has until recently worked full time as a Production 

Manager for Herbal Supplies Pty/Ltd. Jon realised his passion was to help others manage 

their medical and physical challenges using constructive planning, positive thought and 

especially exercise to help themselves. In 2014, he became a qualified personal trainer and 

now runs his own business Jon Degner Personal Training. 

 

 

 

  



226. Creating and sustaining emotional resilience and passion in cancer 

nursing   

 

Limpens J 

 Mindful Action Melbourne, VIC 

 

This session explores the physical and emotional challenge of working in health care, with a 

particular focus on settings that provide care for people living with cancer in clinical settings.  

 

Based on the latest neurological and psychological research, and the lived experience 

working in challenging health care environments across fifteen different countries, Jeremy 

Limpens provides the essential ingredients for developing and maintaining emotional 

wellbeing and passion in cancer nursing. The principles, when applied, not only create a 

difference in the way we experience our work and personal life; they actually create 

neurological changes in the brain. This results in developing more positive patterns of 

thinking, relating and behaving.  

 

The outcome is increased self-awareness, focus, emotional balance, a more positive 

outlook, improved connection with self and others, and or course, improved patient 

outcomes.  

  



227. How do you observe everyday work life to get to your research 

question?   

 

Kelly D 

Cardiff University, Cardiff, United Kingdom 

 

In this session I will relate how different research questions emerged in some of my work 

over the years. I will focus primarily on the value of ‘ethnographic thinking’ to reveal the 

‘everyday/mundane’ aspects of practice that can reveal new research opportunities. 

I will draw on two examples to illustrate how this can be possible: one was a study of the 

psychosexual impact of cancer, and the other was a study of the pre-diagnostic experiences 

of adolescents and young adults.  

Using the everyday reality of practice it is possible to shape projects that are grounded in 

practice, but can also be shaped by different research methodologies. 
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228. Pathology Results update - CBE and MBA20 results explained   

Ross D 

 SA Pathology, Flinders Medical Centre 

The Complete Blood Examination (CBE) and the Multiple Biochemical Analysis (MBA20) are 

the most frequently ordered tests in Haematology practice. Coagulation studies will also be 

discussed. The CBE and MBA20 are helpful in diagnosis and response assessment. This is 

particularly important in leukaemia, where the malignant cells may be detectable in the 

peripheral blood. They are important for patient safety during treatment. The CBE and 

MBA20 are used to identify treatment-related toxicity, and to determine whether or not it is 

safe to continue with chemotherapy treatment. This presentation will cover how the CBE and 

coagulation studies are performed; some commonly encountered test abnormalities in 

Haematology practice; and a general overview of causes of high and low blood counts. 

 

 

  



229. "Wee have a problem". A case study examining the complex nursing 

management of the symptoms of haemorrhagic cystitis and a unit's experience 

of hyperbaric therapy in the management of this condition 

 

Shooter E 

Royal Adelaide Hospital 

 

Haemorrhagic cystitis (HC) is a common and, in its severe form, potentially life threatening 

complication post Haematopoietic stem cell transplant (HPSCT), often occurring secondary 

to BK virus following conditioning regimens containing the chemotherapy cyclophosphamide. 

HC is characterised by haemorrhagic inflammation of the bladder mucosa, its treatment is 

symptomatic and often frustrating. Patients may experience painful micturition, severe 

haematuria requiring bladder irrigation, bladder washouts, blood product support and pain 

management, these symptoms and ongoing management can be from weeks to months.  

This is a haematology case study examining the complex nursing management of the 

symptoms of HC and the units experience with hyperbaric therapy in the management of this 

debilitating condition. 

 

 

 

  



230. Performance verification of the Spectra Optia for the collection of 

haemopoietic progenitor cells in the paediatric setting. 

 

Sutton D, Cusack B, Neuendorf S, Anderson S, Messino N, Mechinaud F 

Royal Children's Hospital Melbourne 

 

With the discontinuation of consumables and support for the Cobe Spectra Apheresis 

System, the Haemopoeitic Stem Cell Transplant (HSCT) Programme at the Royal Children’s 

Hospital (RCH), Melbourne, implemented the Spectra Optia Apheresis System in October 

2013.  Verification was undertaken to determine if the equipment upgrade operated as 

efficiently as the previous apheresis system for the collection of Haemopoietic Progenitor 

Cells (HPC). Acceptance criteria for the collection of HPC was assessed according to:  

 % Collection efficiency (CE) of CD34 cells. 

 Significant correlation between the actual number of CD34+cells with the circulating 
peripheral number of CD34+cells. 

 Collection product composition with respect to %mononuclear cells (MNC), 
haematocrit and platelet content. 

 Sterility of the final collected product.  

A total of 29 collections were assessed from 24 paediatric donors in accordance with verified 

standard operating procedures of the HSCT Programme. The Spectra Optia performed with 

a median CE of 69.9% (range 25.3-113.3). The actual CD34 cells collected correlated 

significantly with the predicted number of circulating CD34 cells per kg body weight 

(R2=0.78). Collection product comprised of median MNC of 49.7% (range 21.4-78.5), median 

haematocrit of 3.9% (range 2.8-16.4) and median platelet concentration of 533x109/L (range 

28-1397). No growth was reported in routine pre-processing sterility assessment. 

The Spectra Optia met acceptance criteria with results in keeping with published literature 

and comparable with in-house past performance of the Cobe Spectra. Performance of the 

Spectra Optia for HPC collection continues to be monitored and reported as part of the 

HSCT Program’s quality system, and we are now also monitoring total plasma exchange 

and red blood cell exchange. 

 

 

 

 

 

 

 



231. Apheresis platelet collection – experience and  challenges faced at a 

teritary care hospital in a developing country. 

 

Anandan A, Radhakrishnan K, Panicker V 

Sri Ramachandra University 

 

Aim 

Platelets are being transfused for thrombocytopenia or platelet dysfunction to treat active 

related bleeding or as prophylaxis in those at serious risk of bleeding.  In a developing 

country like India where dengue is epidemic, platelet transfusions are on the rise during an 

outbreak.  This study aimed at observing the experiences and challenges faced in collecting  

Apheresis platelets. 

Methods 

This study was conducted in a teritary care hospital from the period April 2011 to March 

2015.  During the period April 2011 to March 2013, clinicians request for Apheresis platelet 

was minimum due to lack of awareness among clinicians and donors. Transfusion Medicine  

department provided formal education and scientific evidence to clinicians, anaesthetist for  

using Apheresis platelets over random donor platelets.  All the donors were motivated and 

awareness was created for apheresis platelet donation, following which  there was a gradual 

increase in the request and utilisation during the period April 2013 to March 2015. 

Results 

A total of 355 Apheresis platelets were collected during the period April 2011 to March 2015.  

Between April 2011 to March 2013 the total number of Apheresis platelets collected was 98.  

From  April 2013 to March 2015 the Apheresis platelets collected were 257 implicating that 

the request for Apheresis platelets among clinicians had been increasing. 

Conclusion 

Transfusion Medicine plays an important role in providing safe transfusions to patients.  The 

challenges faced by the tranfusion services in collecting Apheresis platelets include the time 

involved in platelet collection and affordability. The transfusion services has created an 

awareness to both the clinicians and donors about the need for apheresis platelets in a 

developing country.   

 

 

 

 

  



232. Manual blood exchange when automated plasma exchange fails 

 

Doyle S 

Royal Adelaide Hospital 

 

Aim 

To report the management of a patient with Waldenstrom’s Macroglobulinaemia and 

previously undiagnosed Cryoglobulineamia that presented with worsening neurological 

symptoms. 

Method 

A patient presented via SAAS with intolerable vertigo and vomiting. A diagnosis of 

Waldenstrom’s Macroglobulinaemia in 2014 had not so far required treatment. The patient’s 

neurological status deteriorated further prior to a diagnosis of Cryoglobulinaemia 

(cryoglobulin level 26.9g/L) associated with Waldenstrom’s Macroglobulinaemia was made. 

This caused hyperviscosity and consequently brainstem ischemia. Plasma exchange was 

ordered but was unsuccessful due to clotting and precipitation within the circuit, a further four 

attempts were made without success. A literature search revealed a case report from the 

Mayo Clinic where manual blood exchange was employed in similar circumstances with 

success. Therefore it was decided that manual exchange would be attempted in an effort to 

reduce circulating cryoglobulins, enabling automated exchange to be performed. 

Results 

Manual exchange of whole blood was undertaken until no precipitation was visible (3.2 litres 

of whole blood or 0.7 TBVs). This enabled automated plasma exchange to be performed 

immediately post. Automated procedures then continued without any further problems. 

Together with other intravenous therapies this resulted in a gradual resolution of the patients 

neurological symptoms and the patient was discharged seven days later. 

Conclusion 

Ultimately the use of manual whole blood exchange in this circumstance facilitated the 

immediate and then ongoing treatment of a critically ill patient.  

 

 

  



233. Tandem plasma exchange in a renal environment 

 

 

Jaensch A 

SA Health 

 

A discussion on the use of tandem haemodialysis and plasma exchange in the Renal 
Dialysis Unit at the Royal Adelaide Hospital. Indications for initiating treatment and reviewing 
equipment which assists in its implementation. Patient benefits, initial challenges and a case 
study are included.  
 
 

  



234. Collaborative review of evidence-based guidelines in central venous 

access device management 

 

Peterman D 1, King L 1, Chan R 2, 3, 4, 5, 6, Gavin N 4, 5, 6, McKiernan S 7, Curtis K 8, Edwards R 

9, Van Kuilenburg R 10, Rickard C 4, Fullerton F 10 

1 Cancer Institute NSW, 2 Cancer Nurses' Society of Australia, 3 West Morton Hospital and 

Health Service, 4 Griffith University, 5 Queensland University of Technology, 6 Royal 

Brisbane & Women's Hospital, 7 Cancer Council Western Australia, 8 Olivia Newton John 

Cancer and Wellness Centre, 9 Lady Cilento Childrens' Hospital, 10 Princess Alexandra 

Hospital 

 

Introduction 

The majority of cancer nurses manage central venous access devices (CVADs) on a daily 

basis. While a number of clinical guidelines are available, clinicians are often uncertain of 

their quality and relevance to cancer care. The Cancer Nurses’ Society of Australia (CNSA) 

and eviQ Standard Cancer Treatments Online endeavor to direct cancer nurses to easily 

accessible and relevant evidence based clinical guidelines for CVAD management.  

Aim 

To develop a reference tool that outlines the quality of existing clinical guidelines for CVAD 

management and their relevance to cancer care.  

Methods 

This is a collaborative initiative of CNSA the Cancer Nurses’ Society of Australia and eviQ. 

The review group consisted of nurse researchers, infection control experts, CVAD specialist 

nurses, paediatric cancer nurses and eviQ content authors. Twenty-nine infection control 

and CVAD guidelines were identified through a systematic search and assessed for quality 

of the evidence and relevance, using a standardised assessment tool which evaluated the 

process of literature review, funding sources, plans for updating and the inclusion of the 

following clinical content: complications and trouble-shooting; dressings and securement; 

patient education; device selection; and accessing, flushing and locking. The reviewers 

independently assessed the guidelines and created recommendations to endorse, partially 

endorse or not endorsed by consensus.  

Results 

Four guidelines have been endorsed, six have been partially endorsed and nineteen have 

not been endorsed. A recommendation report will be published by CNSA at the end of 2015.  

Conclusions 

This collaborative initiative will provide a reference tool that can guide clinicians to cancer 

specific, highest quality, evidence based guidelines for CVAD management.  



235. Introduction of a sepsis pathway for haematology patients 

 

Dring R 1, Brown C 2, Quade K 1, White K 1, Dawson E 1, Thursky K 1,2, Szer J 1, Ritchie D 1 

1 Royal Melbourne Hospital, 2 Western and Central Melbourne Integrated Cancer Service 

(WICMICS) 

 

Background 

Neutropenic sepsis (NS) is a common and life threatening complication of cancer 
treatment occurring in approximately 45% of cancer patients with an associated mortality 
of up to 25%. Patients often present afebrile, making sepsis recognition difficult. A 
current Western and Central Melbourne Integrated Cancer Service (WICMICS) project 
conducted a gap analysis of neutropenia guidelines across all its hospitals to ensure 
management practices were in line with the National consensus guidelines.  
 
As a result, the Royal Melbourne Hospital (RMH) has implemented an evidenced-based 
sepsis pathway for cancer patients via recognition of sepsis using Systemic Inflammatory 
Response Syndrome (SIRS) criteria, serum lactate, prompt antibiotic administration 
within 30 minutes and fluid resuscitation for the patient with severe sepsis. 
 
Aim 

Implementation of a nurse initiated hospital wide sepsis pathway in the haematology 
cancer stream to achieve the principles of the sepsis pathway.  
 
Methods 

Retrospective audit of cancer patients admitted with sepsis during 2014 followed by an 
audit of patients treated for sepsis following the pathway.  
 
Results 
Initial analysis (n=10) demonstrated adherence with time-to-administration of antibiotics 
but required enhancing to include a clear definition of NS, incorporation of SIRS criteria 
and universal assessment of serum lactate and strict administration of fluid resuscitation 
(20ml/Kg) in the setting of severe sepsis. 
 
Initial review of patients post pathway implementation (n=21) showed excellent 
compliance with the principles: the median time-to-first-dose antibiotic remained within 
30 minutes. 95% (n=20), patients had 2 sets of blood cultures and all patients had lactate 
measured (median 1.3, range 0.4-3.4 mmol/L) with all patients with lactate ≥2.0 (n=4) 
receiving fluid resuscitation. 
 
Conclusion 

There is high acceptance and practical adherence to the introduction of the sepsis clinical 

pathway in the setting of a quaternary haematology unit.  

 
 



236. Paths to prophylaxis: a single centre audit of anti-fungal prophylaxis in 

acute myeloid leukaemia. 

 

Xie M, Haywood P, Ritche D 

The Royal Melbourne Hospital 

 

Aim 

Treatment for acute myeloid leukaemia (AML) results in a significant risk for opportunistic 

infections such as invasive fungal disease (IFD). Delivering adequate antifungal prophylaxis 

(AP) can be difficult due to the complexity and intensity of treatment, potential medication 

interactions and cost. We sought to audit our AP practice against local policies and 

international guidelines.  

Method 

A retrospective file audit was undertaken in all patients with newly diagnosed AML who were 

treated with induction chemotherapy with curative intent between January 2013 and March 

2015. All subsequent consolidation chemotherapy cycles were also analysed. Bone marrow 

transplantation episodes were excluded. IFD was defined as per the European Organization 

for Research and Treatment of Cancer/Invasive Fungal Infections Cooperative Group. 

Results 

62 patients and 142 chemotherapy cycles were included in the analysis. All patients were 

prescribed broad-spectrum anti-mould AP during all periods of neutropenic risk.  

33 (53%) patients were exclusively prescribed posaconazole as AP throughout all cycles.  

15 (24%) patients were prescribed alternative AP when unable to tolerate oral posaconazole 

(median 9 days). Of these, 10 were prescribed liposomal amphotericin and 5 were 

prescribed intravenous voriconazole. 

33 (53%) patients had a high-resolution CT scan during their AML treatment for investigation 

of persistent fever. 

12 (19%) patients stopped AP to receive empiric treatment doses of antifungal medication. 

3 (5%) patients had proven IFD (1 Candida glabrata post induction, and 2 Scedosporium 

prolificans post 1st consolidation). 

1 patient had probable IFD (Aspergillus) who received liposomal amphotericin AP due to risk 

of drug interaction. 

Conclusion 

Proven IFD in this cohort were exclusively due to species resistant to broad-spectrum AP 

which may indicate appropriate AP use in our unit. The variation in AP in patients unable to 



tolerate oral posaconazole is largely explained by a change in local policy. Local policy and 

practice conforms to consensus guidelines. 

 

 

 

  



237. Using mindfulness when checking blood 

 

Jess S 1, Stevenson L 1, Walter D 1, Callan P 1, Davey G 2 

1 St John of God Hospital, Geelong, 2 St John of God Pathology, Geelong 

 

Aim 

To engage caregivers to be more ‘mindful’ when checking blood to ensure correct 

verification of patient and blood product, to literally take ‘timeout’ to undertake this critical 

task. 

Method 

We introduced the safety principle of ‘TimeOut’ developed for correct site surgery by the 

World Health Organization. A pilot timeout checklist tool was developed, based on an 

existing localised checking tool for checking chemotherapy. A caregiver survey pre and post 

and then a pilot for all fresh blood products administered in a four week period in Day Stay 

Oncology. At the end of four weeks the tool was revised and then extended over three 

months across 35 transfusion epiosdes.  

Result 

The tool was uitlised 86% (n=30/35) of the episodes. 20 histories were randomly selected for 

auditing. The timeout tool was effective with evidence of a two person check with each 

transfusion episode verified and confirmed. It had an added benefit of patient education as 

well as it prompted caregivers to ensure patients were informed to alert them if unwell. 

The caregiver pre-survey asked did the current checklist tick box process remind them to do 

all the checks, or was it an agreement with the other checker, or did they do an independent 

check? Overall general knowledge of the process was well known and understood but didn’t 

ascertain independent checks.  

With a successful pilot, the ‘timeout’ tool has been rolled out further to inpatient medical/ 

oncology ward, with plans commenced to incorporate it on the prescription form for hospital 

wide usage. 

Conclusion 

The act of not just ticking boxes in a checklist but verifying and confirming was reinforced 

with this tool. It was effective in highlighting the critical task of independent checking blood 

with both caregivers accountable for ensuring correct verification of patient and blood 

product.  

 

 

 



238. Criteria led discharge in Autologous PBSCT 

 

Keighran M 

 

 SA Health 

 

The Department of Health & Aging, South Australia, in partnership with Joanna Briggs 

Institute mandated a project to identify & develop criteria for discharge.  This strategy intends 

to reduce patients’ lengths of stay through the development of a more effective and timely 

discharge process. 

 

This project was conducted on the haematology/ bone marrow transplant unit at the Royal 

Adelaide Hospital focusing on the patients receiving autologous hematopoietic progenitor 

stem cell transplants.  

 

  



239. A pilot study exploring the impact of nursing case management and 

comprehensive geriatric assessment on patients with MDS 

 

Cussans L, Brehaut E, Lewis I, Bardy P, To L, To T, Hiwase D 

SA Pathology 

 

Introduction 

Myelodysplastic Syndrome (MDS) is one of the most common haematological malignancies 

of the elderly population. With the introduction of improved treatment options, there has been 

significant increase in overall survival (OS) in these patients. This patient group frequently 

present with significant co- morbidities and require management of complex health care 

needs. Ad hoc management of these extensive needs within usual clinic appointments is not 

conducive to a coordinated systematic approach to patient care. A dedicated health 

professional such as nursing case manager, may provide ongoing support, needs 

assessments and health monitoring to maintain quality of life and potentially improve patient 

outcomes.   

Aim 

The prospective pilot clinical trial assessed the feasibility and impact of case management 

and geriatric assessment for elderly MDS patients at the Royal Adelaide Hospital. 

Method 

All MDS patients eligible for the study and who provided informed consent, were case 

managed by the MDS Nursing Case Manager, a senior haematology Registered Nurse. All 

patients >65 years (not previously treated with hypomethylating agents) underwent 

comprehensive geriatric screening (G8 and VES- 13) and assessment (CGA).  The case 

manager provided care co- ordination, support, education and health care resource 

utilisation. All activities performed by case manager were time tracked. 

Results 

Fifty- nine patients were enrolled in the study (Jan 2014- May 2015), with CGA performed on 

38 patients. The Case Manager provided more interventions for patients receiving 

azacitidine or supportive care as well as country patients. As well, patients with a G8abnormal 

screening also required more healthcare resource utilisation. When comparing treatment 

completion and hospital admissions, study patients had higher treatment completion, less 

hospital admissions and shorter duration of stay when compared to a matched historical 

group. 

Conclusion 

Case management provides significant ongoing support and health care monitoring to all 

patients, especially to patients receiving treatment or supportive care who have increased 

health care needs. Geriatric assessment, early intervention and case management allows for 



comprehensive assessment of patient needs and provision of health care resources which 

can also potentially improve treatment completion and reduce hospital admissions.  

 

 

 

  



240. Professional boundaries : Social media and confidentiality 

 

Cullen O1, Jones M1, Hayward A1 

1Youth Cancer Service SA/NT, Adelaide, Australia   

In this presentation we explore the unique qualities of Adolescents and Young Adults with 

cancer and where the professional role of nurses intersect. 

We look at the therapeutic relationship that nurses have with their patients and discuss how 

we can maintain boundaries between our social and professional spheres. The popularity of 

social media, especially in AYA’s has grown exponentially. It is not uncommon for our 

patients or their families to seek us out to be added as friends. We will have a look at 

professional guidelines in relation to social media for nurses and their clients. We will also 

look at the potential impacts on patients and nurses in the blurring of the social and 

professional. Finally, we will look at some strategies that we can employ to help maintain 

healthy professional boundaries. 

  



241. Long term persistence of chimeric antigen receptor modified T cells and 
induction of sustained remissions in relapsed/refractory hematologic 
malignancies 
 
 
Levine B 
 
 Hospital of the University of Pennsylvania 
 
 
Chimeric Antigen Receptor (CAR) modified T cells can redirect immunity to target cancer 

antigens. We have developed for clinical translation autologous T cells lentivirally modified to 

express a CAR with an external anti-CD19 single chain antibody domain and CD3ζ and 4-

1BB signaling domains (CTL019 cells).  Since 2010, we have observed significant and 

durable clinical responses in leukemia in patients who are relapsed or refractory to all other 

available treatments.  In Acute Lymphocytic Leukemia, approximately 70% of subjects 

enrolling in clinical trials have already failed a stem cell transplant and a 90% Complete 

Response rate has been induced.  Importantly, the vast majority of clinical responses in ALL 

have been maintained without transitioning patients to stem cell transplantation.  An alliance 

between the University of Pennsylvania and Novartis has allowed significant expansion of 

the CAR T cell clinical and research programs in hematologic malignancies and in other 

cancers. Ongoing trials in CLL, NHL, and myeloma are also demonstrating impressive and 

durable clinical responses in relapsed/refractory populations. In 2014, this technology 

received Breakthrough Designation from the US FDA in both pediatric and adult ALL, and 

phase II multicenter registration trials are well underway. 

 

 

  



242. Use of T cells in treatment and prevention of viral infection post 

transplantation 

 

Gottlieb D 

University of Sydney 

 

A range of opportunistic pathogens cause infection after allogeneic stem cell transplantation. 

Adoptive immunotherapy has been shown to be effective for the prophylaxis and treatment 

of EBV and CMV reactivation and infection, and the approach can theoretically be 

broadened to include multiple other pathogens including adenovirus, varicella zoster virus, 

influenza A, HHV6 and BK virus as well as multiple fungi. Cell therapies can be used 

prophylactically, pre-emptively or as treatment for established infections and can be derived 

from the original stem cell donor or from third party partially HLA matched normal donors. 

Options for cell production include direct isolation from blood or bone marrow or culture 

using repetitive antigen stimulation. Each method has its advantages and disadvantages. 

Clinical trials suggest that if production and distribution methods can be simplified and 

streamlined, T cell therapies combined with other graft engineering strategies can improve 

outcomes in stem cell transplant patients.  

 

 

 

  



243. Taking the leap: Going electronic with cell processing data 

 

O'Donnell L 

The Ohio State University 

 

The processing of cell therapy products generates large amounts of data – including 

processing records that document the steps performed and the individuals performing them, 

tracking records for supplies and equipment, test reports for the product and donor, 

calculations of cell doses and other manipulations performed, inventory location for stored 

products, release, distribution and infusion records, and when necessary deviation reports. 

Many facilities have begun to move from all paper to electronic records ranging from Excel 

spreadsheets and home-grown databases to complex commercial software packages. It is 

not uncommon to have multiple systems – one for labeling, one for numerical data 

calculations, one for supplies, etc.  Our facility selected T.C.S., an all-inclusive package from 

MAK-SYSTEM based on their ePROGESA blood banking product which is used by national 

blood centers around the world.  T.C.S. was designed for tissue, cord and stem cell banks, 

but our application added to the scope and functionality of the package through numerous 

software developments. This presentation will cover our experience in selecting, planning, 

developing, validating and eventually implementing a comprehensive electronic processing 

record for our standard cell therapy products. Information will include details on the internal 

processes we used, challenges of working with both our IT department and a vendor on 

another continent, managing the costs, gathering support from affiliated groups such as 

patient coordinators and apheresis nurses, building and interfacing with collection and 

processing orders in the electronic medical record, dealing with project interruptions for staff 

personal leave and higher priority projects, and training staff to not only a new database, but 

a new way of documenting electronically in real time.  Our lessons learned should help those 

considering going electronic, even if only for a portion of the process of getting a cell therapy 

product from donor to recipient. 

 

 

 

  



244. Review of changes to the NPAAC requirements for HPC collection and 

processing 

 

Ragg S 

 

Royal Hobart Hospital, Hobart, TAS 

 

The National Pathology Accreditation Advisory Council (NPAAC) was established in 1979 to 

consider and make recommendations to the Australian, state and territory governments on 

matters related to the accreditation of pathology laboratories and the introduction and 

maintenance of uniform standards of practice in pathology laboratories throughout 

Australia.  A function of NPAAC is to formulate Standards that are issued as accreditation 

material to provide guidance to laboratories and accrediting agencies about minimum 

Standards considered acceptable for good practice. 

In 2014, NPAAC initiated a routine review of the Requirements for Procedures Related to the 

Collection, Processing, Storage and Issue of Human Haematopoietic Progenitor Cells.  This 

was the first full review since the incorporation of apheresis collection facilities into the 

accreditation framework in the 2009 Edition and focussed on correcting deficiencis identified 

during the initial accreditation cycle as well ensuring harmonisation with relevant 

international standards such as FACT and ISBT 128.  The presentation will identify changes 

made in the 5th Edition (2015) as well as the rationale. 

 

  



245. Report on the investigation of deaths and delayed engraftment at Great 

Ormond Street Hospital 

 

Antonenas V 

Westmead Hospital, Sydney, NSW 

 
 
Vicki will present the data by Dr Michael Watts from University College London hospital from 
the recent ISCT Meeting in Las Vegas 2015 as to why the Bone marrow transplants did not 
work at Great Ormond Street, London in 2013, leading to calls to review the storage of stem 
cells across the UK. Four children have died after receiving their frozen stem cells for a 
transplant. The hospital said: “Before giving our patients any frozen cells we carried out 
tests, which are standard across most laboratories in the UK, to ensure they were alive and 
viable. All of the samples passed these tests, so there was nothing to suggest there was a 
problem at this stage. It was only after a period of time had elapsed that we were able to 
notice a pattern forming, whereby a group of patients had a slower than expected recovery 
of their blood cells after treatment. We then carried out a further investigation which helped 
us to trace the problem to the freezing process.” 
 

 

  



P001.  Strategies to reduce Vancomycin Resistant Enterococcus (VRE) 

transmission and bacteraemia rates in patients admitted to a Sydney 

Haematology Unit 

 

Agrawal S 1, Ramanathan S 1, Badoux X 1, Choi P 1, Weatherall C 2, Straube B 3, Cook C 3, 

Hughes G 3, Birch M 1, Craven J 1, Fernandez R 4, Taylor P 5 

1 Haematology Department, St George Hospital, Sydney, 2 Infectious Diseases Department, 

St George Hospital, Sydney, 3 Infection Control Department, St George Hospital, Sydney, 4 

Centre for Research in Nursing and Health, St George Hospital, Sydney, 5 Microbiology 

Department, St George Hospital, Sydney 

 

Aims 

Vancomycin resistant enterococcal (VRE) blood stream infections (BSIs) are a serious 

cause of morbidity and mortality in immunosuppressed patients. In 2010, local data 

demonstrated a spike in VRE colonisation, transmission and bacteraemia rates in 

susceptible patients admitted to two haematology/oncology wards: 4E and 4N. Several 

measures were implemented to reduce these rates, and this study aimed to demonstrate the 

efficacy of these methods during our intervention period (June 2013 - May 2014) when 

compared with the historical control group (June 2012 – May 2013).  

 

Methods 

Infection control strategies included: (1) Increased screening (2) Dry mist disinfectant 

systems (3) ‘Dazo’ cleaning surveillance tool, (4) Nurses allocated to VRE positive patients, 

(5) Increased hand wash gel and antimicrobial curtains, and (6) personal patient hygiene 

packs (stethoscope, blood pressure cuff, tourniquet, alcohol-based hand rub and patient 

information leaflet). Data gathered from microbiology databases was analysed to assess for 

the VRE bacteraemia and colonisation rates and normalised for length of admission.  

 

Results 

The rate of VRE BSIs acquired on 4E/4N was significantly reduced in the intervention period 

(0.6% of a total 326 admissions to 4E/4N) compared to the control period (3.6% of 222 

admissions). There was a s 

ignificant reduction in the rate of positive screening swabs in the intervention period (11.1% 

of a total 1838 swabs) compared with the control period (27.3% of 527 swabs). Of those 

patients with an initial negative screening swab who were repeatedly screened, 17% 

returned a positive swab in the intervention period compared to 43% in the control period.  

 

Conclusions 

These results suggest that the implementation of a variety of logistical and practical 

strategies have helped stabilise, if not reduce the rate of VRE colonisation and bacteraemia 

in a particularly vulnerable patient cohort. These data provide an argument to support 

funding of the above interventions and encourage further research.  

 

 



P002.  Acute panmyelosis with myelofibrosis: a rare clinical entity 

 

Barraclough A, Crawford J, Joske D 

 Sir Charles Gairdner Hospital, Department of Haematology 

 

Introduction 

Acute panmyelosis with myelofibrosis (APMF) is a rare clinical entity accounting for <1% of 

cases of acute myeloid leukaemia (AML). APMF usually has a rapidly progressive clinical 

course with dismal survival; ~9 months. APMF is characterised by rapid development of 

cytopenias usually without splenomegaly with progression to AML.  

 

APMF, identified in WHO 2008 classification under AML not otherwise specified, has clinical 

and haematopathologic overlap with acute megakaryoblastic leukaemia (AML-M7), 

myelodysplasia with significant fibrosis, AML with dysplasia related changes and 

myelofibrosis.  

 

Case 

A 34 year old previously well male presented with 1 week of severe fatigue and tender right 

axilla, non-responsive to antibiotics. Apart from a right axillary mass, physical examination 

revealed no abnormality. Full blood picture showed pancytopenia (haemoglobin 76g/L, 

leukocyte count 1.5x109/L, neutrophils 0.2x109/L, platelets 13x109/L) with 13% blasts, 

confirmed as myeloblasts on flow cytometric analysis (CD34+/HLA-DR+/CD33+ but cMPO-), 

 

Bone marrow aspirate was unsuccessful. Bone marrow trephine was hypercellular with 

enlarged erythroid islands, increased megakaryocytes, granulocytic hyperplasia, 30% 

myeloblasts (immunohistochemistry consistent with blood immunophenotyping) 

accompanied by megakaryocytic and granulocytic dysplasia and increased reticulin. JAK2 

V617F PCR was negative.  

 

Differential diagnoses considered were APMF, AML-M7 and myelodysplasia with fibrosis. 

APMF was favoured based on expanded cell lines, borderline blast cell numbers, significant 

marrow fibrosis, dysplastic megakaryocytes together with his clinical presentation.  

 

The patient received AML induction with cytarabine and idarubicin (HiDAC1.5). Full blood 

picture normalised following induction chemotherapy (haemoglobin 90g/L, leukocytes 

7.2x109/L, neutrophils 5.0x109/L, platelets 254x109/L). Bone marrow biopsy showed 

morphological remission with reduced fibrosis. A HLA family study is underway and the 

patient referred for allogeneic stem cell transplantation. 

 

Conclusion 

AMPF is a rare clinical entity which must be differentiated from other diagnoses. The poor 

overall survival of patients and lack of clinical trial evidence for therapy makes APMF a 

challenging clinical problem.  

 



P003.  Acute Myeloid Leukaemia (AML) with t(8;21) and c-KIT D816V mutations 

and large mast cell component 

 

Barraclough A, Carter T, Hall S, Augustson B 

 Sir Charles Gairdner Hospital 

 

Introduction 

We describe a case of AML with t(8;21) and c-KIT D816V mutation with a heavy infiltrate of 

mast cells also possessing the t(8;21). The mast cell burden remains post-treatment, 

concerning for imminent relapse.  

 

Case Study 

18 year old female presented with fatigue. A full blood count showed pancytopenia with 85% 

circulating blast cells.  

 

Bone marrow biopsy demonstrated 77% blast cells with myeloid morphology and 

immunophenotype (CD34+, CD117+, HLA-DR+, CD13+, CD33+, cMPO+). FISH and 

conventional karyotyping revealed t(8;21) indicating good prognosis. c-KIT D816V mutation 

analysis was positive, conferring a poor prognosis. 

 

A large population (12% of cells) of morphologically atypical mast cells was present.  By flow 

cytometry they were CD117+ and CD2-/CD25-. Blood tryptase levels were persistently and 

markedly elevated. These findings suggested a differential diagnosis of mast cell hyperplasia 

with AML, mast cell differentiation in AML (myelomastocytic leukaemia) or concurrent 

AML/systemic mastocytosis.  

 

To assess if the mast cells were clonally related to the leukaemic blasts, fluorescence 

activated cell sorting was performed to isolate the mast cell population. The mast cells also 

possessed t(8;21).  

 

The patient received standard chemotherapy and achieved morphological remission. 

Increasing numbers of mast cells have persisted in subsequent marrows. Given their t(8;21) 

positivity there is concern regarding relapse. She has been referred for allogeneic stem cell 

transplant.  

 

Conclusion 

We describe an unusual case of AML with t(8;21) and c-KIT D816V mutations with a 

prominent mast cell component which possess the t(8;21) mutation. While CBF-AML is 

reported to have a good prognosis the co-existence of the c-KIT D816V mutation abrogates 

this. As such these patients should be considered for allogeneic stem cell transplant. 

Because of its prognostic implication we suggest screening for the c-KIT mutation in CBF-

AML. 

 

 



P004.  Acute myeloid leukaemia (AML) from regional center In Queensland: a 

retrospective ten year data of 85 patients regarding age, cytogenetics, 

treatment and outcome 

 

Bavishi K, Shearer A, Grevell K 

 Liz Plummer Cancer Centre 

 

Aim 

To audit adult acute myeloblastic leukemia data from a single regional centre and compare it 

with International AML data. 

 

Methods 

Patients were identified utilizing the bone marrow database and from chemotherapy 

prescribing system for last 10 years. Data was retrospectively collected regarding age, 

karyotype at diagnosis, antecedent malignancy or haematological disease, induction 

therapy, transplantation and outcome. Survival was estimated using the Kaplan-Meier 

method. 

 

Results 

A total of 85 patients were diagnosed in the study period with detailed information collected. 

In these patients the median age was 58 years.  38% of cases represented secondary AML. 

88% of cases had cytogenetic analysis. The most frequent karyotypes observed were 

normal (47.1%) and complex (10.6%). Molecular studies were performed on 54% patients 

and 20% had FLT3 mutation detected. 75.3% of analysed cases received intensive induction 

while 24.7% were palliated. Following induction chemotherapy 67% of patients achieved 

complete remission. CR was 81% in patient’s age group < 60 years and 48% in patient’s age 

group > 60 years. Overall 20% received an autologous or allogeneic transplant. The median 

overall survival was 5 months for whole cohort but was 9 months for patients treated with 

intensive chemotherapy. Patients in age group < 60 years had median survival of 13 months 

and patient’s age group > 60 years dropped to 5 months.   

 

Conclusion 

Age distribution, karyotype findings, survival and remission rates are comparable to 

International published studies.  

 

 

 

 

 

 

 

  



P005.  Induction of a stem cell phenotype in acute lymphoblastic leukaemia 

cells by the bone marrow microenvironment 

 

Bendall L 1, Baraz R 1, Tong C 1, Kuang P 1, Sutton R 2, Bradstock K 1 

1 Westmead Millennium Institute, University of Sydney, 2 Children's Cancer Institute 

 

Aim 

Relapse following treatment remains a major obstacle to curing acute lymphoblastic 

leukaemia (ALL). Small numbers of cells that survive chemotherapy result in disease 

relapse. As well as resistant sub-clones, micro-environmental factors also promote drug 

resistance.  

 

Methods 

We used flow cytometry to identify and characterize ALL cells with a side-population (SP) 

phenotype in patient bone marrow aspirates obtained at diagnosis, day 15 and 33 of 

induction therapy. Minimal residual disease (MRD) levels were measured by real-time 

quantitative PCR. Gene expression was assessed by microarray analysis of SP cells from a 

human xenograft model in NOD/SCID.gamma(c)-/-. ALL cell lines were cultured in vitro with 

stromal cells or micro-environmental proteins. 

 

Results 

Leukemic SP cells identified in the bone marrow of patients with ALL were not 

distinguishable from the bulk population using stem cell markers. Serial samples collected 

during induction protocols revealed enrichment of SP cells in some but not all patients and 

this did not correlate with MRD results. SP cells were enriched for chemokine and circadian 

gene signatures, while the bulk population displayed cell cycle and division gene signatures. 

Mesenchymal stromal cells were best able to induce SP cells, then osteoblasts, while 

macrophages, bone marrow endothelial cells and megakaryocytes had little capacity. SP 

cells had higher expression of chemokine receptor CXCR4, and lower levels of the integrins 

α4, α5 and cytokine receptor VEGFR1. Cytokines CXCL12 and TGF, but not BMP-2 

induced SP cells, and were less effective than mesenchymal cells. 

 

Conclusion 

Leukaemic SP cells are present in the bone marrow of patients with ALL and appear to be 

relatively quiescent, suggesting resistance to chemotherapy. SP cells can be induced by 

micro-enviromental factors from non-SP cells. Monitoring of SP cells may have prognostic 

value, permitting a greater refinement of treatment options and targeting these cells may 

improve treatment outcomes in ALL. 

 

 

 

 

  



P006.  Acute lymphoblastic leukaemia – the “trap” of poor metaphase 

morphology 

 

Berry N 1,2,3, Carville A 2, Rowlings P 2,3 

1 Department of Molecular Medicine, Hunter Area Pathology Service, Pathology North 

Newcastle, 2 Department of Haematology, Calvary Mater Hospital, Newcastle, New South 

Wales, Australia, 3 School of Biomedical Sciences and Pharmacy, University of Newcastle, 

Newcastle, New South Wales, Australia, 4 School of Medicine and Public Health, University 

of Newcastle, Newcastle, New South Wales, Australia 

 

A 74 year old female presented with chest pain and had a FBC which showed 

leukoerythroblastic changes and a mild thrombocytopenia with a small number of primitive 

mononuclear cells. Because of the possibility of a myeloproliferative disorder, JAK-2 kinase 

and molecular BCR-ABL1 on blood were requested non-urgently along with flow cytometry. 

A bone marrow aspirate diagnosed acute lymphocytic leukaemia. Initial cytogenetic 

karyotype analysis was normal and the patient was started on standard ALL induction and 

maintenance therapy. Subsequently, the peripheral blood tested positive for the BCR-ABL1 

fusion gene using molecular methods. An urgent FISH panel was performed on the bone 

marrow aspirate and was positive for t(9;22)(q34;q11) BCR-ABL1 translocation despite the 

initial normal cytogenetic karyotype analysis. This enabled 1.) Treatment with Imatinib, 2.) 

Provided a molecular marker for monitoring disease remission and 3.) Dramatically altered 

the patient’s prognosis.  

 

Due to the significant impact these results had, this case was reviewed and highlighted the 

following: Metaphase analysis of the leukaemic cells within the bone marrow of ALL patients 

is often challenging due to a low mitotic index and poor chromosome morphology. Additional 

challenges when analysing cultured cells include the selection of metaphases that may 

represent the leukaemic or non-leukaemic cells. Whilst the initial selection of metaphases for 

analysis is completely random, there is a bias based on the skill level of the scientist 

analysing and the morphology of the metaphases present. Hence, the use of fluorescence in 

situ hybridisation (FISH) in parallel with metaphase karyotyping at diagnosis is particularly 

important. The challenge of metaphase analysis of ALL patients and the implications on 

treatment is highlighted in this patient’s case emphasizing the need for a full complement of 

testing to be requested/performed at diagnosis. 

 

 

 

  



P007.  Systematic review of cases of Acute Promyelocytic Leukaemia 

diagnosed and treated in Western Australia (2010 – 2015). 

 

Cirillo M 1, Copeland T 1, Briegel N 2, Parsons A 1, Egan N 1, Ward S 3, Carnley B 4, Wright M 

1, Purtill D 1, Cooney J 1 

1 Fiona Stanley Hospital, 2 Princess Margaret Hospital, 3 Sir Charles Gardner Hospital, 4 

Royal Perth Hospital 

 

Aim 

Routine use of ATRA and Arsenic combination regimen has increased since Lo-Coco et al, 

(July 2013, NEJM) in low risk patients with Acute Promyelocytic Leukaemia (APML). 

However ATRA-Idarubicin remains standard of care in paediatrics and high-risk adult cases. 

This review will report overall survival, progression free survival and induction chemotherapy 

regimens for WA cases of APML with the last 5 years.  

 

Method 

Laboratory databases were interrogated to identify cases of APML based on PML-RARA 

and cytogenetic pathology results. This patient population was then cross-referenced with 

pharmacy dispensing records for All-Trans Retinoic Acid (ATRA) and arsenic therapies. 

Clinical data was obtained to confirm patient outcomes.  

 

Results 

30 patients were identified between January 2010 and June 2015; median follow-up was 29 

months (1 – 60 months). Overall survival was 89 ± 6% at 3 years (Figure).  One patient died 

due to intracranial haemorrhage before induction chemotherapy commenced.  The 

remaining patients received either ATRA, idarubicin ± arsenic (n = 12, 41%) or ATRA-

arsenic alone (n = 16, 55%) as induction therapy, and all achieved molecular remission 

(PML-RARα transcripts < 0.000%).  Two patients (11%) patients did not complete induction 

therapy with arsenic due to toxicity (QTc prolongation in 1 patient, cytopenias in 1 patient). 

Two patients died after induction therapy: one who received ATRA-arsenic and died of 

cardioembolic stroke at 5 months post diagnosis, and one who received ATRA-idarubicin 

and died of bowel ischaemia at 7 months. Two haematological relapses have occurred, at 16 

and 22 months post diagnosis.  Both patients who relapsed had received ATRA-idarubicin 

induction; one of these was subsequently salvaged with autologous stem cell transplantation 

and remains in remission, the other has been lost to follow-up. 

 

Conclusion 

This WA cohort compares well to the established literature with a high overall survival rate of 

89% for APML patients. Routine use of arsenic in low risk patients appears to be safe and 

relatively well tolerated in our patient population.  

 

 

 

 

 



 

 

 
 

 

 

  

Figure: overall survival from diagnosis (n = 30 patients with APML) 

Months 



P008.  Aberrant NK and T cell antigen expression in a young adult patient with 

B-ALL and a poor risk karyotype – a case report & brief literature review 

 

Cummins K 1, Gorniak M 2, Grigoriadis G 1 

1 Alfred Health, Pathology Department (Haematology) & Department of Clinical 

Haematology, Melbourne, Australia, 2 Alfred Health, Pathology Department (Haematology), 

Melbourne, Australia 

 

Aim 

Acute B-lymphoblastic leukaemia (B-ALL) is a neoplasm of haematological precursor cells 

committed to the B-cell lineage1, and immunophenotyping by flow cytometry of the malignant 

cells is fundamental to both diagnosis and prognosis, and for the detection of minimal 

residual disease (MRD) to inform treatment.2,3 

 

Method 

We present a 25 year old male who presented to our facility with exertional dyspnoea, 

pancytopenia and circulating blasts. An urgent bone marrow biopsy showed a marked 

excess of lymphoblasts (87% of total nucleated cells) with a phenotype consistent with 

common B-ALL, but remarkable for co-expression of dim CD4 and aberrant CD56 [FIGURE 

1], with absent CD22. The karyotype was complex, 

with predominantly hypodiploid forms seen, including 

several chromosomal monosomies, deletions and 

structural abnormalities, and notably a deletion of 12p, 

all of which combined to satisfy criteria for complexity 

and thus conferring poor prognosis in B-ALL. The 

Philadelphia chromosome was not detected, although 

only one ETV6 signal per cell was seen per cell 

scored, consistent with the loss of the ETV gene as a 

result of the 12p deletion. 

                                                                                      FIGURE 1 

Result 

The immunophenotype was most consistent with “common ALL” however the blasts lacked 

CD22, and somewhat atypically co-expressed T cell and NK cell markers (CD4 and CD56 

respectively). The presence of aberrant T cell markers is associated with the presence of the 

fusion protein TEL-AML1 (ETV-RUNX1) however in this case, there is a deletion of 12p 

resulting in loss of the ETV gene in most cells. Aberrant expression of both T and NK cell 

markers on B-ALL blasts is a rare but recognized phenomenon1,3, however to be co-

expressed is more unusual. The lack of CD22 is also rare, and is further perplexed by 

occurring in combination with this unusual karyotype. 

 

Conclusion 

The prognostic implications of the immunophenotypic and cytogenetic abnormalities 

identified in this patient will be presented, based on the available published literature.  
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P009.  Single centre experience with FLT3 mutant acute myeloid leukaemia 

 

Ellis M 1, Boxall G 2, Mollee P 1, Marlton P 1 

1 Division of Cancer Services, Princess Alexandra Hospital, Woolloongabba, QLD, 2 

Department of Haematology, Pathology Queensland, Princess Alexandra Hospital, 

Woolloongabba, QLD 

 

Aim  
AML with mutant Fms-like Tyrosine Kinase (FLT) 3 patients have an adverse prognosis, 
particularly with Internal Tandem Duplications (ITDs). We reviewed the outcomes of FLT3 
mutated AML patients in our institution over the last five years.  
 
Methods  
A retrospective review of non M3 AML patients (pts) with a positive FLT3 mutation at 
presentation, diagnosed between Jan 2010 and Sept 2014.  
 
Results  
36 AML pts had a FLT3 mutation, median age was 59 years and 15 (42%) were male.  
33 patients had de-novo AML, 3 had pre-existing CMML or MDS. Median WBC count was 
42.5x10^9/L. 24 pts (67%) had normal cytogenetics. The majority (75%) of FLT3 mutations 
were ITDs.  Median ITD to wild-type allelic ratio was 0.215 (0.01-4.1).  
26 pts proceeded to induction chemotherapy (median age 47 years: range 16-72). The 
majority (61%) received 7+3 (Cytarabine+Idarubicin). Of the remaining 10 patients (median 
age 77.5), one was treated on clinical trial (Azacitidine and Panobinostat), the remainder 
received best supportive care.  
CR rate after a single induction was 77% (20 of 26). Of the six refractory patients, four 
achieved CR with high-dose AraC (HiDAC) based re-induction. Thirteen proceeded to 
planned allograft in CR1.  
Median PFS and OS were 8.8 and 9.5 months respectively for treated patients. At 50 
months, 10 (37%) remain alive. For allografted patients PFS and OS are not yet reached, 
while for non-allografted patients these outcomes were 2.47 and 2.53 months respectively.  
We found no relationship between ITD/WT ratio and PFS or OS, however only 4 treated pts 
had a ratio >0.5, two of whom remain in CR after allograft. There was no survival difference 
between FLT3 ITD vs TKD mutation groups.  
 
Conclusion  
Our data illustrate the poor prognosis of FLT3 mutated patients and validate the use of early 
allo-transplantation in CR1 to improve long term survival. The minority of patients are 
allograft eligible and there is a clear need for alternative therapeutic options  
 

 

 

 

 

 



P010.  False positive fetal cfDNA for trisomy 21 due to acute myeloid 

leukaemia 

 

Jivan Y 1, Keane C 1, Peach B 2 

1 Gold Coast University Hospital, 2 So+Gi 

 

Case Report 

A 30 year old woman (G3P0M2) was referred to hospital in 2014.  Her current pregnancy 

was spontaneous and had been complicated by high risk prenatal testing. Combined first 

trimester screening (consisting of nuchal translucency, plus serum βhCG and PAPP-A) had 

yielded a low risk however a high risk result with a 94% probability of Trisomy 21 was 

estimated with Non-invasive prenatal testing (NIPT) at 11 weeks gestation. The patient went 

on to have invasive testing with amniocentesis at 15 weeks which showed a normal fetal 

karyotype (46, XY).  

Routine antenatal blood tests at 18 weeks gestation revealed 12% blasts in her peripheral 

blood: Haemoglobin 85g/L, platelets 101x109/L and neutrophils 1.08 x109/L. Bone marrow 

aspirate and trephine demonstrated a diagnosis of Acute Myeloid Leukaemia with multiple 

cytogenetic abnormalities inclusive of trisomy 21.  

NIPT is available in Australia for pregnant women after 10 weeks gestation, typically being 

offered to those who are at an increased risk of fetal aneuploidy. NIPT examines the cell-free 

fetal DNA present in maternal plasma. PCR using chromosome specific oligonucleotides is 

utilised to amplify both maternal and fetal cell freeDNA. Chromosome specific counts are 

entered into an algorithm that generates a fetal risk calculation. NIPT is quoted to have a 

detection rate of 99% for trisomy 21. 

Discordant NIPT results have been reported and are thought to be secondary to confined 

placental mosaicism or to an abnormal maternal chromosome complement. DNA from 

malignant cells can also contribute and there are a small number of maternal cancer cases 

detected on NIPT.  

This case is a unique example where part of the leukaemic cytogenetic profile was detected 

on NIPT prior to formal diagnosis of the malignancy. Routine testing should be performed at 

the time of discordant or positive test as early detection of AML would have significant 

clinical implications.  

 

 

 

 

 



P011.  Ultra-deep next generation sequencing (NGS) as a flexible method of 

minimal residual disease (MRD) detection in haematological malignancy 

 

Jones K 1, Vedururu R 1, McBean M 1, Agarwal R 1, Westerman D 1, 2, Blombery P 1 

1 Department of Pathology, Division of Cancer Medicine, Peter MacCallum Cancer Centre, 

East Melbourne, Australia, 2 University of Melbourne, Parkville, Australia 

 
 

Background and Aims 
Minimal residual disease (MRD) detection by sensitive methods (e.g. flow cytometry) is an 
important predictor of outcome in a variety of haematological malignancies including acute 
myeloid leukaemia and chronic lymphocytic leukaemia. While current next generation 
sequencing technology is limited in its ability to detect single nucleotide variations (SNVs) at 
very low frequencies, these technologies provide a sensitive method for the detection of 
more complex mutations (i.e. small insertions and deletions). We aimed to investigate the 
feasibility of using next generation sequencing (NGS) in the diagnostic laboratory to perform 
MRD assessment using ultra-deep (500,000x) sequencing. 
 

Method 
Serial 1 in 10 dilutions (with resulting allelic burdens from 10% [101] to 0.0001% [10-4]) were 
made of diagnostic samples with known small insertions and deletions in NPM1 
(c.860_863dup), NOTCH1 (c.7541_7542delCT) and ASXL1 (c.2423delC, c.1868_1878del 
and c.1889_1911del).  PCR of 200ng of DNA was performed using the Roche FastStart 
High Fidelity PCR System. Samples were sequenced on an Illumina MiSeq both within a 
standard diagnostic run (with the PMCC myeloid gene panel) and also dedicated runs 
consisting of only MRD samples. MRD only runs were spiked with 15-30% of a pre-existing 
library to increase complexity. 
 

Results 
54 samples (including dilutions) were assayed.  Mean sequencing depth was NPM1 
692933x, ASXL1 415191x, NOTCH1 444788x. Type A NPM1 mutations (insCTCG) were 
able to be detected in the 0.0001% (10-4) sample dilution with good correlation between 
observed and expected allelic burden (R2=0.973) (see figure 1). Performance characteristics 
for ASXL1 mutations (single base, 10 base and 22 base deletions) were similar with levels of 
detection of 0.001 to 0.0001%. NOTCH1 mutations (delCT) were detected at a lower 
sensitivity of 0.05%.  
 

Figure 1 - Correlation between expected and observed frequency in NPM1 NGS MRD 
assay. 
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Conclusion 
Ultra-deep sequencing with NGS has the potential to be used as a technique for MRD 

detection for small insertions and deletions such as NPM1, NOTCH1 and ASXL1 with 

numerous significant potential advantages over existing modalities. Further optimisation and 

evaluation of the utility of this method in clinical samples is ongoing. 

 

 



P012.  A Perth experience: outcomes of COG-based paediatric protocol versus 

other chemotherapy in treatment of acute lymphoblastic leukaemia in 

adolescents and young adults (AYAs) 

 

Lam S 1, Cooney J 2 

1 Royal Perth Hospital, 2 Fiona Stanley Hospital, WA 

 

 

Aim 

With the background of excellent results in the treatment of ALL in the paediatric trials,  we 

review the outcomes of AYA patients treated on either the paediatric protocol or alternative 

chemotherapy from 2003- 2014 at Royal Perth Hospital.  

 

Method 

We reviewed the cases of patients since 2003 with acute leukaemia treated with paediatric 

protocol therapy at Royal Perth Hospital (RPH) using the chemotherapy database from our 

Department of Pharmacy, excluding patients over the age of 40.  

 

Results 

Since 2008, ten patients have been treated with the COG-based paediatric protocol at RPH 

with a median age of 22 (17-29). Five were of each T and B cell lineage disorders.  Mean 

follow-up is 40 months (range 7-82). One patient is well ten months after sibling allograft in 

first remission.  One patient had compliance problems, late relapse and recent cord 

transplant. 

In the non-paediatric protocol chemotherapy group are 15 patients with a median age of 29 

(18-37). Four patients had a T cell lineage disorder. 11 patients went on to have stem cell 

transplants as part of their treatment. 

At time of census, all ten COG patients are alive, with nine in complete remission. In the 

other group, 10 of patients are still alive with 9 in complete remission.  

 

Conclusion 

This retrospective non-randomised review is supportive of the use of paediatric protocol 

therapy in the treatment of AYAs, with the value of future trials highlighted.  

  

 

 

 

 
 
 
 

 



P013.  Detection of mutations in the isocitrate dehydrogenase genes in acute 
myeloid leukemia 
 
 
Marivel J 1,2, Harvey M, Ling S 
 
1 Liverpool Hospital, 2 Ingham Institute for Applied Medical Research 
Aim 

To investigate the prevalence and prognostic significance of isocitrate dehydrogenase 1 

(IDH1) and isocitrate dehydrogenase 2 (IDH2) in acute myeloid leukemia (AML) patients in 

the Sydney South West Local Health District. 

 

Method 

Thirty-two AML patients with normal cytogenetics (CN) and 20 AML with abnormal karyotype 

were screened for mutations in exon 4 of IDH1 and IDH2 genes. Mutations were first 

assessed by fluorescent melt curve analysis on a Rotor Gene Q platform. Sixteen samples 

including 4 IDH1 positive patients, 2 healthy patients and 17 wild-type IDH1/2 patients were 

sent to the Australian Genome Research Facility (AGRF) for Sanger sequencing to confirm 

the melt curve results. 

 

Result 

The melt curve analysis method used in this study has allowed detection of 2 of the 5 

reported IDH1 mutations in 4 AML patients in the cohort. All the mutations were 

heterozygous and Sanger sequencing identified 2 mutants as IDH1 R132H and a further 2 

as IDH1 R132C. All of these patients had previously been screened for Fms-like Tyrosine 

Kinase-3 (FLT3) and Nucleophosmin 1 (NPM1) mutations and it was found that the R132H 

mutations were accompanied by FLT3 ITD and NPM1 mutations while the R132C mutations 

were wild-type for FLT3 and NPM1. 

 

Conclusion 

Detection of mutations in IDH genes assists clinicians to stratify their AML patients. It has 

been reported that mutations in IDH1 and IDH2 genes are mutually exclusive and both 

constitute a poor prognostic factor in AML. In addition to that, IDH mutants have been 

identified as potential targets for therapy. Therefore, detection of these mutations has 

prognostic and therapeutic implications. 

 

 



P014.  NK cell leukaemia- a case report 
 
 
Nath S 1,2,3, Nath L 2, Bernal E 4, Puthiyaveetil S 5, Chung A 6, Came N 7, Ellis D 2,3, Hiwase D 

3,8, To B 3,8 

 
1 Adelaide Haematology, Adelaide, 2 Clinpath Laboratory, Adelaide, 3 University of Adelaide, 
Adelaide, 4 Douglas Hanly Pathology, Sydney, 5 Physician and Surgeon SA, Adelaide, 6 SA 
Group of Specialists, Adelaide, 7 Peter MacCallum Cancer Centre, Melbourne, 8 SA 
Pathology, Adelaide 
 
Aim 

NK cell leukaemia is a rare form of leukaemia. This case shows demonstrates the difficulty in 

diagnosis and atypical presentation 

 

Method 

A retrospective case report. 

 

Result 

A 53 year old presented with tiredness in March 2011. Examination revealed splenomegaly 

and investigation revealed pancytopenia. The initial bone marrow (BM) revealed 

dyserythropoiesis. He was transfused regularly till June 2011. He underwent a splenectomy 

as a hepatic biopsy to resolve the diagnostic dilemma.  immunohistochemistry revealed 

strong expression of CD56+ and CD16+ and perforin and lacked expression of either alpha-

beta or gamma-delta T-cell on the cell surface. Bone marrow biopsy showed extensive 

marrow involvement with leukaemic cells (NK cell phenotype). Thus, he was diagnosed to 

have NK cell leukaemia. During post-operative period WBC increased to 61.8 x 10^9/L, 

mild thrombocytopenia. Peripheral smear showed  48% abnormal looking lymphocytes. BM 

revealed lymphocytosis (approx 30%) and interstitial lymphoid infiltration (trephine). Bone 

marrow flow cytometry showed NK-cells (89%) expressing CD16+CD56+ CD3-, *cytCD3+, 

CD4-,CD5-,CD7+ (homogeneous), CD8-,CD2+ weak (12%), CD57-, TCR-alpha/beta neg 

(cyt and surface), TCR-gamma/delta neg (cyt and surface), CD26-, CD27-, CD94+ 

homogeneous, CD34-, TdT-.  TCRgamma gene rearrangement revealed a monoclonal 

band. immunophenotype marker expressions were concordant on peripheral blood, bone 

marrow and splenic tissue. PET scan shows an enlarged liver with no lymphadenopathy. 

He achieved remission with 4 cycles of SMILE (HD Methotrexate 2g/m2 , Ifosfamide, 

Dexamethasone, Etoposide, 7 doses of alt day L-Asp) regimen. He underwent matched 

unrelated donor allogeneic stem cell transplantation MUD allogenic stem cell transplant 

(March 2012). He relapsed within 8 months of his transplant and two cycles of SMILE and  

donor lymphocyte infusion (March 2013). He progressed and died. 

 

Conclusion 

NK cell leukaemia is a rare a form of aggresive leukaemia, difficult to treat and maintain 

remission. 

 

 

 

 



P1015.  Laboratory-based project on development of a Droplet Digital PCR 

assay for MRD detection in patients with acute promyelocytic leukaemia. 

Gavrilova N 1, Spearing R 2, George P 3 

 
1 Waikato DHB, 2 Canterbury DHB, 3 Canterbury Health Laboratories 
 
Aim 

dPCR allows the precise quantification of nucleic acids, facilitating the measurement of small 

percentage differences and quantification of rare variants. In Canterbury Health Laboratory 

digital PCR technology QX100™ Droplet Digital™ PCR System is available for research and 

clinical diagnostic purposes.The purpose of this project was to design a digital PCR assay 

and initiate its preclinical validation for minimal disease monitoring in patients with Acute 

Promyelocytic Leukaemia. 

 

Method 

Digital PCR assay requirements were included into design of this assay. 

Materials: extracted RNA from HB4 cell line (contains the PML-RARa trascript), bone 

marrow samples from patients with APL and other acute leukaemias, Bio-Rad reagents. 

Equipment: Bio-Rad QX100 TM Droplet Generator, Bio-Rad QX100 TM Droplet Reader, Bio-

Rad T100TM Thermal Cycler. Experiments: optimal annealing temperature, primers and 

probes concentration gradient, specificity, precision, linearity and sensitivity. 

 

Results 

High specificity, sensitivity and precision were observed. Control gene analysis within the 

same experiment (multiplex reaction) ensures control on the sample quality. Analysis of 

2500ng RNA/corresponding cDNA total (equivalent to approximately 630000 copies of 

ABL1- CG) was sufficient and achieved desired sensitivity (1 in 105).  

 

Conclusion 

While preclinical validation of the assay is not complete, first steps are taken to introduce this 

powerful technology into diagnostic Molecular Haematology Laboratory. Further work is 

required to make the assay a routine diagnostic test with the most important being external 

validation by analyzing samples in parallel with qPCR and participation in a QAP program 

suitable for the assay. Reference materials will also help to establish accuracy of the assay 

and use of low and high controls will ensure reproducibility of the assay long-term. 

 

 

 

 

 

 

 

 

  

https://mail.cdhb.health.nz/owa/redir.aspx?C=nK8XDHZLB0CMdkMZh_tWqIMXBBzBNdAImlzHgt3hW9nbrUNjRtpPKwb_MtItxf1_h75CGLkZXjk.&URL=http%3a%2f%2fwww.bio-rad.com%2fprd%2fen%2fRU%2fLSR%2fPDP%2fM9HE3XE8Z%2fQX100-Droplet-Digital-PCR-System


P016.  Transplantation in FLT3-ITD+ AML is not associated with improved 
overall survival, and allelic ratio does not correlate with outcome. 
 
 
Taylor E, Morris K, Kennedy G 
 
 Royal Brisbane and Women's Hospital 
 
Aim  

To assess outcomes of FLT3-ITD+ AML treated at our institution to evaluate the impact of 

allogeneic stem cell transplantation and FLT3-ITD allelic ratio (AR). 

 

Method 

All AML patients with FLT3-ITD+ AML were identified from institutional databases since the 

introduction of FLT3-ITD testing in 2008.  Subjects with acute promyelocytic leukemia and 

elderly patients who did not receive induction therapy were excluded. Event free survival 

(EFS) and Overall survival (OS) were measured from time of diagnosis.   

 

Results 

In total 33 patients were identified.  Karyotype was intermediate risk in 30 (90%), and 

unfavourable in 3 (10%).   

 

29 (88%) of patients obtained CR following initial induction chemotherapy; a further 3 

patients attained remission following second line induction (97%).  1 patient died during 

induction. 

 

For the entire cohort median EFS and OS was 6.6mths and 14.6mths respectively.  

 

19 patients underwent allogeneic transplantation, including 16 in CR1 and 3 with 

relapsed/refractory disease.  Transplantation in CR1 was associated with improved EFS 

compared to those who were not (median 24mths vs 5mths; p = 0.01). Although OS was 

improved in patients undertaking transplantation, this did not reach statistical significance 

(median OS 33mths vs 11mths; p = 0.14). 

 

AR was available in 24 subjects (72%), ranging between <0.01 to 10.2, with a median of 

0.23.  Only 6 subjects (25%) had an AR > 0.5.  CR rate, EFS, and OS were no different for 

subjects with AR above or below either 0.5 or median, irrespective of transplantation in CR1.   

 

Conclusion 

Transplantation for FLT3-ITD+ AML in CR1 is associated with a statistically significant 

improvement in EFS but not OS. Only a minority of patients had AR > 0.5, and AR did not 

correlate with survival and / or transplant outcomes.  Improved therapy of FLT3-ITD+ AML is 

required.   

 

  



P017.  Pharmacokinetics/pharmacodynamics (PKPD) of blinatumomab in 
patients with relapsed/refractory B-precursor acute lymphoblastic leukemia (r/r 
ALL) 
 
 
Zhu M 1, Kratzer A 2, Johnson J 1, Holland C 3, Brandl C 2, Singh I 1, Wolf A 2, Doshi S 1 

 
1 Amgen Inc, 2 Amgen Research  (Munich) GmbH, 3 Amgen Rockville Inc. 
 

We evaluated blinatumomab PK/PD and explored their associations with efficacy/safety in 

189 r/r ALL patients in a phase 2 study.  

 

Blinatumomab was given by continuous IV infusion (4 wk on/2 wk off) for ≤5 cycles (Cycle 1: 

9μg/d days 1–7; then 28μg/d; thereafter: 28μg/d). Association between exposure and 

measures of efficacy and safety was evaluated by logistic regression. Impact of covariates 

on exposure-response was assessed in multivariate analyses.  

 

Blinatumomab PK was linear; mean (SD) serum steady state concentration (Css) at 28μg/d 

was 62(502)pg/mL in Cycle-1. IL-6, IL-10 and IFNγ were transiently elevated in >50% of pts 

on days 1–2 of Cycle-1, much less in later cycles; interpatient variability was high. In Cycle-

1, mean peripheral B-cells fell from 4660 to ≤10cells/μL. Responders had lower percentages 

of CD19⁺ B-cells and bone marrow (BM) blasts and higher percentages of CD3⁺ T-cells and 

granulocytes at screening than nonresponders (P<0.001); absolute counts were not 

associated with response. In multivariate analyses, higher Css (OR, 1.90 [95% CI, 1.12‒

3.21]; P=0.017), higher peak IL-10 levels (1.59 [1.13‒2.22]; P=0.007) and lower percentage 

of BM blasts at screening (0.78 [0.69‒0.89]; P<0.001) were associated with CR/CRh. No 

association between Css and time to CR/CRh was found after adjusting for percentage of 

blasts and B/T cell ratio. Lower platelet counts (0.996 [95% CI, 0.992‒1.0]; P=0.03), CD19⁺ 

B-cell counts at screening (0.90 [0.84‒0.97]; P=0.004) and higher Css (1.40 [1.01–1.94]; 

P=0.046) were associated with time to NE. Cytokine peaks were not associated with 

cytokine release syndrome [CRS] or neurologic events [NE]. Css was not associated with 

CRS.  

 

We found empirical associations of blinatumomab PK, PD and disease-related prognostic 

factors with CR/CRh and NE. Confounding factors and confirmation of the associations 

deserve further evaluation. 

 



P018.  The effect of various concentrations of dimethyl sulphoxide on the 

viability of cryopreserved haematopoietic progenitor cells using 7-amino-

actinomycin D. 

 
Agarwal V, Dunlop L, Watson A 
 
 Liverpool Hospital 
 
Aim 

Haematopoietic progenitor cells (HPC) are cryopreserved and stored in liquid nitrogen 

vapour phase prior to autologous transplantation. The most commonly used 

cryopreservative is dimethyl sulphoxide (DMSO). There is no universally accepted 

concentration of DMSO for cryopreservation of HPC with concentrations varying from 5% to 

10%.  10% DMSO is used in our institution. The aim of this study was to evaluate the most 

suitable concentration of DMSO for cryopreservation of HPC products. 

 

Method 

Peripheral blood progenitor cells for seventeen patients planned for autologous transplant 

were collected by leukapheresis as per standard procedure. Approximately 0.8ml of 

apheresis product was removed for evaluation with the sample divided up to four aliquots 

and cryopreserved in concentrations of 2.5%, 5%, 7.5% and 10% DMSO while the rest of 

the collection was processed as per routine standard operating procedure.  

 

Standard operating procedures for freezing, storage and thawing were used and viability 

was assessed by 7-amino-actinomycin D staining solution by flow cytometry. Results were 

analysed to assess the effect of DMSO concentration on the viable CD34 counts by 

comparing viable CD34 count for 2.5%, 5% and 7.5% DMSO concentrations to 10% DMSO 

as the standard concentration on each patient’s sample. Statistical analysis was performed 

with the statistical programme STATA. 

 

Results 

There was no significant difference between the 10% versus 7.5% (n=15, p=0.34) and 10% 

versus 5% (n=14, p=0.51) DMSO concentrations and viability. However there was a 

significant difference in CD34 viability between 10% and 2.5% DMSO concentrations (n=12, 

p=0.0001).  

 

Conclusion 

This study confirms that 10% DMSO is equivalent to 7.5% and 5% DMSO when assessing 

viable CD34 recovery post cryopreservation.  However there was a significantly reduced 

recovery of viable CD34 cells when using 2.5% DMSO suggestive that a concentration of 

less than 5% DMSO should not be used for cryopreservation of HPC.  A larger study would 

be of value in confirming these results. 

 



P019.  Impact of early cytomegalovirus reactivation on outcomes of allogeneic 
haemopoetic stem cell transplantation 
 
 
Beveridge L, Lim A, Yannakou C, Mason K, Szer J, Ritchie D 
 
 Royal Melbourne Hospital 
 

Aim 

Cytomegalovirus (CMV) reactivation complicates the immunosuppression of allogeneic stem 

cell transplantation (allo-SCT). CMV reactivation is thought to be a post-engraftment 

phenomenon. The value of CMV monitoring pre-engraftment remains unknown. 

 

Allo-SCT patients in our unit undergo weekly quantitative CMV polymerase chain reaction 

(CMV-PCR) following transplant.  

 

We investigated whether the detection of CMV reactivation in the first 30 days following allo-

SCT impacted on transplant outcome or the requirement of anti-CMV therapy.   

 

Method 

We examined the records of 157 patients undergoing allo-SCT for the treatment of 

haematological malignancy between July 2011 and July 2014. 26 patients were excluded 

due to second allo-HSCT, syngeneic transplant or CMV negative donor and recipient (D-/R-) 

serostatus. 121 patients were included in the analysis. 

 

CMV reactivation was defined as any detectable level (>20 copies/ml) by quantitative CMV-

PCR in peripheral blood. 

 

48 patients with CMV reactivation within 30 days of allo-SCT were compared to 73 patients 

without early reactivation. Parameters of overall survival, progression-free survival, non-

relapse mortality and relapse were analysed. Time to anti-CMV therapy was assessed.  

 

Result 

Of the 48 patients with CMV detection before 30 days, 13% had reactivation between day 0 

and 10, 56% between day 11 and 20 and 31% between day 21 and 30.  

 

43 of the 48 patients eventually received anti-CMV therapy (median 45 and range 17-113). 

Of those without reactivation prior to 30 days, 47% eventually received anti-CMV therapy 

within 140 days (median 54 and range 32-126).  

 

There was no significant difference between those with early CMV detection and those 

without with respect to overall survival, progression free survival, non-relapse mortality or 

relapse. AML subgroup analysis also did not demonstrate any significant differences. 

 

 

Conclusion 



Early CMV reactivation after allo-SCT does not have significant impact on transplant 

outcomes although early detection of CMV indicates a high risk of subsequent anti-CMV 

therapy. 

 

 

 
  



P020.  No early transplant-related mortality and low toxicity associated with 
myeloablative oral busulfan and IV cyclophosphamide conditioning for 
allogeneic stem cell transplantation – a single centre experience. 
 
 
Cirillo M, Polistena P, Buffery S, Margaria M, Cooney J, Cannell P, Wright M, Purtill D 
 
 Fiona Stanley Hospital 
Aim 

Oral busulfan and IV cyclosphosphamide (PO Bu / IV Cy) was one of the first chemotherapy-

only conditioning regimens used in allogeneic haematopoietic stem cell transplantation 

(HSCT).  Many centres now use IV busulfan with therapeutic dose monitoring (TDM) in order 

to reduce regimen toxicity.  At our centre, PO Bu / IV Cy without TDM is still used in fit 

patients undergoing allogeneic HSCT.  To determine whether this is causing excess toxicity 

or transplant-related mortality, we reviewed the outcomes of all recipients of this regimen at 

our centre since 2006.   

 

Method 

All recipients of busulfan (4mg/kg oral suspension in solution daily for 4 days) and 

cyclophosphamide (60mg/kg IV daily for 2 days) for allogeneic HSCT at our institution 

between January 2006 and December 2014 were included in the analysis.  Thirty-one (of a 

total of 213 patients undergoing allogeneic HSCT) received PO Bu/ IV Cy conditioning. 

 

Results 

Patient characteristics are described in the Table.  The median follow-up was 30 months (6 – 

75 months).  No patient suffered clinically significant sinusoidal obstruction syndrome of the 

liver and none died of transplant-related causes within 6-months of transplant.  Acute GVHD 

occurred in 14 (45%) patients (grade III – IV: n = 2) and 14 developed chronic GVHD.  Of the 

12 patients who have died, 10 had relapsed prior to death.  One patient had primary graft 

failure after a cord blood transplant and died of graft-vs-host disease after a second HSCT, 

and the other was found deceased at home of unknown causes 12 months after transplant.   

 

Conclusion 

At our centre, the Bu/ Cy regimen has been associated with a remarkably low rate of 

transplant-related mortality, despite the use of oral busulfan without therapeutic drug 

monitoring.  Patient selection may contribute to this result.  A prospective study incorporating 

therapeutic drug monitoring is planned to ensure that adequate busulfan levels are being 

achieved. 

 

* CR1, first complete remission; PBSC, peripheral blood stem cells; BM, bone marrow; CB, 

cord blood 

 

 

Table: Patient characteristics 

Median age, years (range) 43 (17 – 58) 



Sex, n Male 18 (58%) 

 Female 13 (42%) 

Diagnosis, n   

 AML in CR1 10 (32%) 

 AML in CR2 9 (30%) 

 AML not in 

remission 

8 (26%) 

 Myelodysplasia 3 (10%) 

 Myeloma 1 (3%) 

Donor type, n   

 Related, PBSC 14 (45%) 

 Unrelated, PBSC 14 (45%) 

 Unrelated, BM 1 (3%) 

 Unrelated, CB 2 (6%) 

 



P021.  Hodgkin lymphoma: outcome of a total lymphoid irradiation, 
cyclophosphamide and etoposide based autologous stem cell transplant 
regimen in primary refractory/early relapsed disease. 
 
 
Collins J 1,2, Curley C 1, Morris K 1, Kennedy G 1,2 

 
1 Royal Brisbane and Women's Hospital, 2 University of Queensland 
 
Aim/Background 

Primary refractory/relapsed Hodgkin lymphoma has a worse prognosis compared with later 

relapse and is an indication for salvage chemotherapy followed by autologous stem cell 

transplantation (ASCT).  Herein we describe our experience and outcomes utilizing a total-

lymphoid irradiation (TLI) with high-dose chemotherapy based ASCT regimen in primary 

refractory/early relapsed Hodgkin Lymphoma. 

 

Method  

Since 2009 our institution has utilized a specific autologous conditioning regimen for primary 

refractory and early relapsed (<12 months) Hodgkin lymphoma.  This regimen is based on 

an early Memorial Sloan-Kettering (MSK) protocol comprising TLI (18-36Gy) followed by 

etoposide (V) (total dose 500mg/m2) and high dose cyclophosphamide (C) (total dose 

4.5g/m2).  Patients were identified from our institutional transplant database, and outcomes 

determined retrospectively via review of their medical record. 

 

Results  

A total of 10 patients have undergone the TLI CV protocol.  Median patient age was 21 years 

(range 16.8 to 45.9), and 80% (n=8) were female.  Median overall survival (OS) was not yet 

reached at a median follow up of 39.4 months, with 8 patients (80%) still alive over this 

period.  Relapse free survival (RFS) was 43.6 months, with 4 patients (40%) experiencing 

relapse of disease.  No unexpected toxicity and/or TRM was observed. 

 

Conclusion  

A TLI with high-dose cyclophosphamide and etoposide based ASCT is a viable therapeutic 

option for primary refractory/early relapsed Hodgkin lymphoma.  Survival and relapse 

outcomes utilizing this regimen appear comparable to other intensified transplant 

approaches in this poor risk patient population. 

 

 



P022.  An audit of patients with mature T cell non-Hodgkin’s lymphoma 
receiving autologous transplant in Tasmania 

 
 
Conduit C, Harrup R, Ragg S, Johnston A 
 
 Royal Hobart Hospital 
Aim 

To gain an understanding of the outcomes of patients who have been diagnosed with 

mature T cell non-Hodgkin’s lymphoma (NHL) and treated with high dose chemotherapy and 

autologous stem cell transplant (HDT/ASCT) at a tertiary referral centre. 

 

Method 

This was a retrospective audit of the Royal Hobart Hospital’s transplant database and 

medical records.  We included all patients with mature T cell NHL who received HDT/ASCT 

across a 15-year period.  

 

Result 

Fourteen patients received HDT/ASCT for treatment of T cell NHL between 2000 and 2014 

at the Royal Hobart Hospital. 9 patients were male (64%) and the median age of patients 

was 59 years at diagnosis.  

Diagnosis Total, n (%) Type of transplant 

Upfront Relapse 

Peripheral T cell NHL, NOS 7 (50) 4 (29%) 3 (21%) 

Angioimmunoblastic T cell NHL 3 (21) 2 (14%) 1 (7%) 

Enteropathy associated NHL 2 (14) 0 (0%) 2 (14%) 

Other 2 (14) 2 (14%) 0 (0%) 

 

Ten patients (71%) received CHOP, two patients received CHEOP and the remaining two 

patients received SMILE or HyperCVAD (14%) as induction chemotherapy. Eight patients 

(57%) then went onto receive upfront autologous transplants, with the remainder receiving 

transplantation after first relapse. Thirteen patients (93%) received BEAM conditioning; 1 

received BUMEL. One patient went on to receive a second autologous transplant following a 

late second relapse. There were no unexpected toxicities and no transplant related mortality. 

 

The median survival of all patients in this cohort was 32 months (range 14-181) from 

diagnosis and 14 months (range 3-177) from transplant with a median follow-up of 32 

months (range 14-181) from diagnosis. 

 

Conclusion 

In this cohort of patients with mature T cell neoplasms who received HDT/ASCT there were 

a number of long term survivors, both in the upfront and relapsed groups. There was no 

transplant related mortality. Our findings suggest HDT/ASCT remains a worthwhile treatment 

option for eligible patients with mature T cell NHL.  

  



P023.  Secondary cancers, cancer screening adherence and health behaviours 

in survivors of allogeneic blood and marrow transplantation (BMT) in NSW 

 

Dyer G 1,2, Larsen S 3, Gilroy N 2, Brice L 4, Brown L 5, Hogg M 6, Kabir M 7, Greenwood M 4,8, 

Moore J 9, Hertzberg M 10, Kwan J 6, Huang G 6, Tan J 9, Ward C 1,4,8, Kerridge I 1,4,8 

 

1 Northern Clinical School, Faculty of Medicine, University of Sydney, Sydney, 2 Blood and 

Marrow Transplant Network, New South Wales Agency for Clinical Innovation, Sydney, 3 

Department of Haematology, Royal Prince Alfred Hospital, Sydney, 4 Department of 

Haematology, Royal North Shore Hospital, Sydney, 5 Department of Haematology, 

Newcastle Mater Hospital, Sydney, 6 Department of Haematoloy, Westmead Hospital, 

Sydney, 7 Westmead Breast Cancer Institute, Sydney, 8 Northern Blood Research Centre, 

Kolling Institute, University of Sydney, Sydney, 9 Department of Haematology, St Vincents 

Hospital, Sydney, 10 Department of Haematology, Prince of Wales Hospital, Sydney 

 

 

 

Aim 

Over 50% of patients undergoing allogeneic BMT can now be expected to become long-term 

survivors. Unfortunately many survivors experience an increased risk of secondary cancers, 

infections and chronic diseases. Using a cross-sectional descriptive survey, we sought to 

identify the incidence of secondary cancers and adherence with recommended cancer 

screening and preventative practices in BMT survivors.   

 

Method 

BMT survivors aged over 18 and transplanted between 2000-2012 in NSW were eligible to 

participate.  Survivors completed the Sydney Post BMT Study survey, the FACT-BMT (V4), 

the Chronic GvHD Activity Assessment Self Report, the Lee Chronic GvHD Symptom Scale, 

DASS21, the Post Traumatic Growth Inventory and the Fear of Recurrence Scale.   

 

Results 

583 survivors were contacted and 443 (78%) responded.  The median age was 54 years 

(range 19-79 yrs) and median duration post transplantation was 5 yrs (range: 1-22 yrs). One 

hundred and seven (24.1%) reported a diagnosis of at least one cancer following BMT: 7 

(1.6%) reported oral cancers; 94 (21.2%) skin cancers and 17 (3.8%) another malignancy 

type, unrelated to their pre-transplant cancer diagnosis.  

 

High risk health behaviours such as smoking, drinking (more than 14 standard drinks/per 

week) and not being ‘sun smart’ were reported by 7.5%, 7.7% and 22.9% survivors 

respectively. Thirty-two percent were overweight, and 16% obese.  Regular exercise (at 

least 3 times per week) was reported by 200 (45.1%) of survey respondents. 

 

Uptake of cancer screening was poor post transplant in particular for bowel (32.3%) and in 

males, prostate checks (36%). 

 

 

Conclusions 



This study identifies gaps in screening and preventative practices in an Australian cohort of 

BMT survivors, and identifies the burden of secondary malignancies. The development and 

implementation of a model of care that addresses gaps in health promotion, behaviour 

modification, and cancer -screening are needed to prevent morbidity and mortality in long 

term BMT survivors.  

 

 



P024.  Blood and marrow transplantation (BMT) survivor preference for long 
term care in NSW 

 
Dyer G 1,2, Gilroy N 2, Brown L 3, Hogg M 4, Brice L 5, Kabir M 6, Greenwood M 5,7, Larsen S 8, 
Moore J 9, Hertzberg M 10, Kwan J 4, Huang G 4, Tan J 9, Ward C 1,5,7, Kerridge I 1,5,7 

 
1 Northern Clinical School, Faculty of Medicine, University of Sydney, Sydney, 2 Blood and 
Marrow Transplant Network, New South Wales Agency for Clinical Innovation, Sydney, 3 
Department of Haematology, Newcastle Mater Hospital, Sydney, 4 Department of 
Haematoloy, Westmead Hospital, Sydney, 5 Department of Haematology, Royal North Shore 
Hospital, Sydney, 6 Westmead Breast Cancer Institute, Sydney, 7 Northern Blood Research 
Centre, Kolling Institute, University of Sydney, Sydney, 8 Department of Haematology, Royal 
Prince Alfred Hospital, Sydney, 9 Department of Haematology, St Vincents Hospital, Sydney, 
10 Department of Haematology, Prince of Wales Hospital, Sydney 
Aim 

Over 50% of patients undergoing allogeneic BMT can now be expected to become long-term 

survivors. Unfortunately many experience significant late morbidity and mortality. Using a 

cross-sectional survey, we sought to identify HSCT survivor preference for their long term 

care; to describe the demographic, socioeconomic and transplant factors associated with 

different preferences for follow up and identify gaps in service provision.  

 

Method 

HSCT survivors aged over 18 and transplanted between 2000-2012 in NSW were eligible to 

participate.  Survivors completed the Sydney Post BMT Study survey, the FACT-BMT (V4), 

the Chronic GvHD Activity Assessment Self Report, the Lee Chronic GvHD Symptom Scale, 

Depression, Anxiety, Stress Scores (DASS21), the Post Traumatic Growth Inventory and the 

Fear of Recurrence Scale.   

 

Results 

583 survivors were contacted and 443 (78%) responded.  Median age was 54 years (range 

19-79 yrs). Median duration post transplantation was 5 yrs (range: 1-22 yrs). Most survivors 

(74.5%) preferred LTFU with their transplant physicians, with 42% indicating that they would 

like this care to integrate other primary care providers (including local haematologists and 

family physicians).  Over 25% wanted to receive LTFU care in a ‘satellite’ clinic staffed by 

their HSCT team. Fewer patients ?%) expressed interest in telemedicine/web-based care, 

with those interested in these options being more socially (rather than geographically) 

isolated with higher rates of depression, stress and sexual dysfunction. Living in the city or 

inner regional centre and morbidity related to cGVHD were factors most strongly associated 

with a preference for transplant centre follow-up.  

 

Conclusions 

This study is the first to explore the preference of HSCT survivors for long-term post-

transplant care.  This data provides the basis for LTFU MOC development and health 

service reform which is sustainable, cost-effective and consistent with the preferences of 

BMT survivors.  

  



P025.  Plerixafor day patient protocol 

 

 

Gardner R 1, Parker N 2, Bashford J 3 

 

1 ICON Cancer Care, 2 Sullivan and Nicolaides Pathology, 3 ICON Cancer Care 

 

 

Aim 

To develop a protocol that allows for the safe administration of Plerixafor and subsequent 

stem cell collection which conforms to the peak activity of the medication whilst still ensuring 

all care can be performed during day patient clinic hours. 

 

Method 

Examined the data on peak activity of Plerixafor and how that would fit within clinic operating 

hours and stem cell scientist availability for cell processing. 

Developed a protocol that could be managed by patients and staff within allocated time 

frames but still maintaining collection results within expected parameters. 

 

Results 

Stem cell collection results were consistent with results obtained with standard Plerixafor 

administration models. No greater numbers of side effects were experienced and there was 

no increase in the number of procedures required to achieve target cell dose. 

 

Conclusion   

Plerixafor can be safely administered in the day patient clinic setting. 

Successful stem cell collection can be achieved after Plerixafor administration in the day 

patient setting with careful planning.  

 

 

 
  



P026.  Towards a fully automated process to reduce alloreactivity of allogeneic 
apheresis products by the depletion of CD45RA-positive cells 
 
 
Soltenborn S, Stenzel J, Dzionek J, Koch D, Mockel-Tenbrinck N, Huppert V, Assenmacher 
M, Langeveld K, Uwe Eduard H 
 
 Miltenyi Biotec GmbH 
 
Introduction 

Memory T cells hold great potential for improving the outcome of allogeneic stem cell 

transplantation by providing defense against pathogens in immunocompromised individuals. 

In contrast, naive T cells contained in the transplant imply the highest risk of causing GVHD. 

Depletion of naive T cells from blood products may therefore avoid alloreactivity, while the 

presence of memory T cells might sustain the anti-infection potential of the transplant. 

CD45RA is expressed on leukocyte subsets and distinct hematopoietic stem cells. It is 

present on the entire fraction of naive T cells but only on a small fraction of memory T cells. 

Therefore, CD45RA represents a good marker for the depletion of naive T cells. 

 

Methods 

The CE-certified CliniMACS CD45RA System enables depletion of naive T cells from 

leukapheresis products using a semi-automated process based on the CliniMACS Plus 

Instrument. Currently we are developing a fully automated process on the CliniMACS 

Prodigy, which allows cell processing in a closed GMP-compliant system. We tested two 

strategies involving a one-step or two-step procedure for CD45RA+ cell depletion.  

 

Results 

Using the CliniMACS Plus Instrument CD45RA+ cells were depleted from either non-

mobilized or mobilized leukapheresis products. The leukapheresis products differed in WBC 

counts, whereas the frequencies of CD45RA+ cells among total WBC were comparable. 

After cell processing, recoveries and purities of CD45RO+ cells, and efficiencies of CD45RA+ 

cell depletion were similar for both apheresis products.  

 

Non-mobilized leukapheresis products were split into two portions and each half was 

processed using one-step or two-step depletion procedures on the CliniMACS Prodigy. 

Comparable results were achieved for viability of CD45RO+ cells and WBC recovery. The 

two-step process resulted in a higher efficiency of CD45RA+ cell depletion. 

 

Conclusion 

Both the semi-automated process on the CliniMACS Plus Instrument and the fully automated 

CliniMACS Prodigy led to comparable results for depletion of naive T cells from 

leukapheresis products.  

 

 

 

  



P027.  Baseline pneumococcal and tetanus immunity and response to 
vaccination after allogeneic stem cell transplantation 
 
Martin A, Cirillo M, Winters J, Wright M, Cooney J, Cannell P, Purtill D 
 
 Haematology Department, Fiona Stanely Hospital 
 
Aim 
Vaccination after haematopoetic allogeneic stem cell transplantation (HSCT) is 
recommended standard of care, however prior therapy, immunosuppression and graft 
versus host disease (GvHD) impacts on persistence of immunity and response to 
revaccination.  We investigated baseline immunity and vaccination response against two 
common pathogens.   
 
Method 
Serial serology titres for tetanus toxoid and pneumococcal-specific antigens were collected 
for 161 patients, alive 6 months after myeloablative HSCT (2004 to 2014). Our clinical 
guidelines recommend revaccination at 6 months post-HSCT.  Vaccine response was 
defined as a 3 fold increase in anti-pneumococcal antibody titres from baseline (6 months), 
anti-tetanus toxoid titres >0.1IU/L. Two-tailed Student T-test was used in our analysis. 
 
Results 
Baseline pneumococcus titres were available at six months post-HSCT in 88 patients (55%).  
Of the thirteen (14%) immune at baseline (>15mg/L), 3 had post-vaccination titres; 2 
maintained their immunity.  Of the 75 (85%) not immune at baseline, post-vaccination titres 
were available in 34 (39%) patients.  Twenty (59%) patients responded to vaccination and 
14 (41%) failed to respond. Baseline tetanus titres were available in 86 of 161 patients 
(53.4%).  Sixty-one (70%) patients were immune at baseline.  Twenty-nine (34%) patients 
had post-tetanus vaccination titres available.  Of these, 7 were not immune at baseline, 5 
(71%) responded to vaccination, while 21 of 22 patients (95%) maintained their immunity.  
There was a significant increase in the mean anti-tetanus titre after vaccination (2.62 IU/ml 
versus 0.72 IU/ml, p = 6 x 10-6).    
 
Conclusion 
Over 50% of eligible patients had baseline serology performed post-transplant.  Non-
compliance with vaccination reflected concern regarding concomitant immunosuppression 
for acute GvHD.  At 6 months post-transplant, few patients remained immune to 
pneumococcus while a majority of patients had persisting immunity to tetanus.  Vaccination 
appeared affective in most patients where post-vaccination titres were available.  Collection 
of vaccine response data will help clarify the efficacy of post-HSCT vaccination.  
 

 
  



P028.  Can the disease risk index (DRI) predict survival following umbilical 
cord blood transplantation (UCBT) for adult recipients? 
 
 

 

This abstract has been withdrawn 

 

 
 

  



P029.  Cytomegalovirus reactivation after allogeneic haematopoietic stem cell 
transplantation 
 
 
Othman J 1, Larsen S 1, Iland H 1, Ho P 1, Brown C 1, Dunkley S 1, Khoo T 1, Trotman J 2, 
Cunningham I 2, Verner E 2, Gibson J 1 

 
1 Institute of Haematology, Royal Prince Alfred Hospital, Sydney, NSW, Australia, 2 
Haematology Department, Concord Repatriation General Hospital, Sydney, NSW, Australia 
 
Aim 

To determine the incidence of cytomegalovirus (CMV) reactivation after allogeneic 

haematopoietic stem cell transplantation and any factors which influence the rate of 

reactivation. 

 

Method 

A retrospective analysis was undertaken of 150 adult patients undergoing 159 consecutive 

allogeneic transplants at a single centre between July 2007 and January 2015. The stem cell 

source was peripheral blood stem cells in 77.4%, bone marrow in 11.3% and cord blood in 

11.3%. Myeloablative conditioning was administered to 67.9% of patients. All patients had 

routine monitoring for CMV viraemia, with a quantitative DNA result of >1000 copies/mL 

considered evidence of reactivation. Univariate and multivariate analyses were performed to 

determine if any patient, donor or transplant factors increased the risk of CMV reactivation. 

 

Results 

CMV reactivation was detected in 26.4% of patients after a median of 32 days, with 78.9% of 

patients lymphopenic at time of first detection of viraemia. Reactivation was more likely if 

anti-thymocyte globulin was used in the conditioning regimen (p=0.008), if cord blood was 

the source of stem cells (p=0.032) and if corticosteroids were used at any time in post-

transplant care (p=0.004). The CMV serostatus of the donor and recipient was a significant 

risk factor, with CMV positive recipients having the highest rates of reactivation (p<0.001). 

The underlying disease, recipient age, intensity of conditioning regimen and use of total body 

irradiation was not associated with increased likelihood of CMV reactivation. On multivariate 

analysis only cord blood stem cells and CMV serostatus remained statistically significant 

predictors of reactivation. Mean survival was 1336 days. 

 

Conclusion 

CMV reactivation remains a significant issue in the care of patients who have received 

allogeneic stem cell transplants, with recipient and donor serostatus the main predictive 

factor.  

 

 

 

 

  



P030.  Comparison of cyclophosphamide/total body irradiation (Cy/TBI) and 
etoposide/total body irradiation (Etop/TBI) conditioned allogeneic stem cell 
transplant (alloHSCT) for acute lymphoblastic leukaemia (ALL) 
 
 
P. Nair A 1, Fleming S 1, Avery S 1, Muirhead J 1, Patil S 1, Wright P 1, Curtis D 1,2, Wei A 1,2, 
Spencer A 1,2 

 
1 Department of Malignant Haematology and Stem Cell Transplantation, Alfred Hospital, 
Melbourne, Australia, 2 Australian Centre for Blood Diseases Research, Monash University, 
Melbourne, Australia 
Aim 

Despite recent advances in care alloHSCT remains standard of care for younger adults with 

high-risk ALL. The optimum conditioning regimen for adults is not established. We undertook 

a retrospective comparison comparing Cy/TBI and Etop/TBI conditioning for ALL in adults. 

 

Method 

Adult patients were identified from a transplant database search from 2000 – June 2015 at 

the Alfred. Patients were compared based on transplant conditioning, disease factors and 

analysed for disease outcomes. High EBMT score defined as >3. 

 

Results 

69 patients identified (34 Cy/TBI, 35 Etop/TBI) median age 33 years (range 17 – 59 years) 

which was similar for each group (Cy/TBI 35 years, Etop/TBI 31 years, p=0.84). 27 sibling 

and 42 non-sibling transplants, similar proportion for each conditioning (p=0.14). T-cell 

depletion used in 43 cases (all non-sibling and 1 sibling). High EBMT scores seen in 25 

patients, with significantly higher numbers in Cy/TBI (64% vs. 24%, p=0.006). 40 transplants 

in CR1, 8 in CR2 and 20 active-disease. There were significantly higher non-CR transplants 

in the Cy/TBI group (55% vs. 14%, p=0.007). Overall survival (OS) median of 263 days in 

the Cy/TBI group vs NR in the Etop/TBI group (p=0.08). In patients transplanted in CR1, OS 

was similar (NR, p=0.59) with a predicted 3-year OS of 77% and 62% respectively. TRM 

was similar (38% vs. 31%, p=0.62), lower in CR1 transplants vs. non-CR1 (25% vs. 50%, 

p=0.04). OS was superior in CR1 transplants (NR vs 174 days, p<0.001). Patients with a 

high EBMT score had inferior OS (99 days vs NR, p<0.001) and TRM (56% vs 29%, 

p=0.008). 

 

Conclusion 

For transplants in first remission outcomes were at least equivalent for Cy/TBI and Etop/TBI 

allografts. EBMT score is a strong predictor for adverse survival and high TRM. Transplants 

outside of first remission had a very poor outcome irrespective of conditioning regimen. 

 



 

 

 
  



P031.  Donor – recipient ABO compatibility independently influences survival 
after allogeneic HSCT: outcomes of 261 patients from a single centre 
 
 
Purtill D, Keegan A, Margaria M, Buffery OAM S, Le Viellez A, Cooney J, Cannell P, Wright 
M 
 
 Fiona Stanley Hospital 
ABO blood group incompatible haematopoietic stem cell transplantation (HSCT) is frequently 

performed. We have previously shown that ABO compatibility influences red cell and platelet 

transfusion burden during the 12 months following HSCT.   

We investigated whether ABO compatibility also influences transplant outcomes in 261 

patients undergoing first allogeneic HSCT at our centre between January 2004 and January 

2015.    

Patient characteristics are described in the Table.  Median age at transplant was 43 years 

(range 17 – 67) and median follow-up was 40 months (range 2 – 10).  Overall survival (OS) 

at 4 years was 46 ± 3% and was inferior for recipients of minor ABO incompatible donors 

(22 ± 7% versus 59 ± 7% for major incompatible and 46 ± 5% for ABO identical donors, p = 

0.012).  In addition, high/very high rDRI was associated with poor OS (31± 5%) compared to 

low/intermediate rDRI (52 ± 5%, p = 0.001).  Recipient age, donor type (related vs 

unrelated), CMV match and conditioning regimen intensity were not associated with overall 

survival.  On multivariate analysis, both minor ABO incompatibility [hazard ratio (HR) 1.77, 

95% confidence interval (CI) 0.14 – 2.76, p = 0.012] and high / very high rDRI (HR 1.79, 

95% CI 1.22 – 2.63, p = 0.003) were independently associated with OS.  Differences in 

overall survival were reflected in differences in cumulative incidence of relapse (46 ± 8%, 26 

± 6% and 29 ± 4% for ABO minor incompatible, major incompatible and identical 

transplants, respectively, p = 0.040).   

Differences in survival and relapse according to ABO compatibility may reflect manipulation 

of the graft prior to infusion (minor ABO incompatible PBSC are plasma-reduced) with 

subsequent effects on T-cell numbers or function.  Alternatively, the presence of minor ABO 

mismatch may modify immune restoration in vivo and alter graft-vs-malignancy effect.  

These results warrant replication and further investigation to determine whether ABO 

incompatibility influences outcome of allogeneic HSCT and the mechanism by which this 

occurs. 

 

 

 

 

 

Patient characteristic N (%) 

Donor – recipient ABO compatibility  



 Identical 129  (49) 

 Minor incompatible 44  (17) 

 Major incompatible 60  (23) 

Refined disease risk index (rDRI)*  

 Low 22  (8) 

 Intermediate 113  (43) 

 High 69  (26) 

 Very high 13  (5) 

Stem cell source  

 Peripheral blood stem cells 230  (88) 

 Bone marrow 19  (7) 

 Cord blood 12  (4) 

*Armand, et al. Blood. 2014; 123 (23): 3664-3671. 

 
  

Figure – overall survival according to ABO compatibility 



P032.  Autologous engraftment after long term HPC cryopreservation: a 
comparative analysis. 
 
 
Ragg S, Batt T, Johnston A, Prasad R 
 
 Royal Hobart Hospital 
 
 

Aim 

Although progenitor cell assays such as viable CD34 enumeration or CFU-GM clonogenic 

cutures after thawing can be predictive of engraftment, the most rigorous assay for the 

cryosurvival of haematopoietic progenitor cells (HPC) is engraftment after reinfusion of blood 

stem cells. This study examines engraftment kinetics after cryostorage periods ranging from 

2 weeks to 16 years. 

 

Method 

360 autologous HPC transplants between 2000 and 2015 were divided into cohorts based 

on length of cryostorage.  <6 months (n=244); 6-12 months (n=36); 1-5 years (n=56); 5-10 

years (n=16) and >10 years (n=8).  Standard engraftment kinetic parameters were analysed 

using unpaired t-tests. 

 

Results 

There was no statistical difference in the dosage of CD34+ HPC between the cohorts.  

There was no difference in the Days to Neuts >0.5 and Days to Neuts >1.0 between the 

cohorts, with the exception of the <6 months (median 10 days) and 1-5 year (median 10 

days) cohorts both showing statistically significant, but clinically irrelevant, faster engraftment 

to Neuts >0.5  compared to the >10 year cohort (median 11 days).  Platelet engraftment was 

delayed in the >10 years cohort (median 19 days) relative to all other cohorts (medians 

ranging 12-14 days) with this difference reaching statistical significance compared to the <6 

months cohort.  Overall transplant related mortality was 1.9% at Day 30 post-transplant, 

however, half of these occurred in the 5-10 year storage cohort, which had a 17% TRM at 

Day 30.  Of note, none of the deaths were caused by graft failure or any other cause 

attributable to HPC storage. 

 

Conclusion 

HPC cryopreserved for extended time periods up to 15 years are capable of rapidly 

engrafting and haematologically reconstituting patients who have undergone myeloablative 

conditioning.  Platelet engraftment may be delayed in patients whose cells have been stored 

for 10 years or more. 

 

  



P033.  A single institutional experience of plerixafor (Mozobil®) post failed 
mobilization with G-CSF: a comparison of time from injection to successful 
apheresis collection. 
 
 
Squires R, Lai H, Irving I, Capell S, Morris E, Clarey J, Luke S, McCutchan A 
 
 The Townsville Hospital 

Aim 

To review a single centre experience of haemopoitetic progenitor cells – apheresis (HPC-A) 

mobilisation with plerixafor, post failing with G-CSF, at 12 hours post injection versus 6 hours 

post injection.  

 

Method 

Retrospective chart review of all patients who had received plerixafor at the Townsville 

Hospital from October 2010 to June 2015 

 

Results 

Patients failing HPC-A mobilisation at the Townsville Hospital are given immediate rescue 

plerixafor at 0.24mg/kg. Prior to January of 2014, patients were required to be admitted to 

the oncology ward for plerixafor injection 12 hours prior to collection. Since January 2014 

rescue plerixafor was administered as an outpatient with apheresis 6 hours post injection, 

avoiding the need for inpatient management. 

There has been a total of 36 patients (10MM, 22NHL, 2HL, 1AML, and 1 Donor); 14 of the 

36 patients received apheresis at 6 hours post plerixafor injection with 92% achieving 

successful collection (>2.0 x 106CD34+ cells/kg) with a mean total yield of 4.50 x106 (1.99-

7.87) CD34+cells/kg. The remaining 22 patients received plerixafor as an inpatient 

approximately 12 hours prior to apheresis collection, with 86% achieving a successful 

collection (>2.0 x 106CD34+ cells/kg), with a mean total yield of 3.89 x 106 (0.09-10.12) CD 

34+ cells/kg. All patients that required re-infusion of stem cells (total of 27 patients) had 

successful engraftments, regardless of the time of collection. 

  

Conclusion 

Rescue mobilisation with plerixafor is highly effective post failure with G-CSF. Mobilisation 

with plerixafor 6 hours post injection for immediate rescue for patients failing mobilisation 

with G-CSF, was effective, and was able to be conducted safely as an outpatient. 

 

 

  



P034.  Complementary and alternative medicine therapy (CAM) use by 
allogeneic haematopoietic stem cell transplant (HSCT) survivorship patients: 
Preliminary results from the Sydney Post-BMT study. 
 
 
Lindsay J 1, Gilroy N 2, Kabir M 3, Dyer G 2, Brice L 1, Greenwood M 1,4, Larsen S 5, Moore J 6, 
Hertzberg M 7, Kwan J 7, Brown L 8, Klinkenberg M 7, Huang G 7, Tan J 6, Stevenson W 1, 
Kerridge I 1,4 

 
1 Royal North Shore Hospital, 2 Blood and Marrow Transplant Network, 3 Westmead Breast 
Cancer Institute, 4 Northern Blood Research Centre, 5 Royal Prince Alfred Hospital, 6 St 
Vincents Hospital, 7 Westmead Hospital, 8 Newcastle Mater Hospital 
 
Aim 

To describe the incidence and types of CAM use across BMT survivors, which can be used 

to guide strategies to improve long term care for BMT recipients. 

 

Method 

The Sydney Post-BMT study is a collaborative study including BMT units at Westmead 

Hospital, St Vincent’s Hospital, Royal North Shore Hospital and Royal Prince Alfred Hospital. 

Study Participants were eligible if they were >18 years of age and had undergone an 

allogeneic BMT between 1st January 2000 and 31st December 2012. A questionnaire of 402 

questions grouped into domains including the use of CAMs as well as demographics, 

medical complications, specialist referrals, tests and assessments, medications and 

therapies, infections, vaccinations, cancer screening, close personal contacts, lifestyle, 

occupational and relationship status following stem cell transplantation. The questionnaire 

used tick box response, short answer questions and 5-step Likert scales measuring attitudes 

and other factors and took approximately 1 hour to complete. Categorical responses were 

summarised using frequencies and percentages. Further parametric continuous variables 

will be summarised using means and standard deviations, and non-parametric variables 

using medians and interquartile ranges. 

 

Result 

A total of 1,475 allogeneic HSCT were performed in the study period.  Of the 669 recipients 

known to be alive at study sampling, 583 were contactable and were sent study packs. Four 

hundred and forty three (66% of total eligible, 76% of those contacted) returned the 

completed survey.  The preliminary results of this study found that 238 (53.9%) BMT 

survivorship patients used at least one form of CAM with individual groups shown in Table 1.  

 

Conclusion 

The preliminary results demonstrate a large proportion (53.9%) of BMT survivors routinely 

use CAMs. Further analysis of the questionnaire data, including correlations of CAM users 

with quality of life measurements, health outcomes and demographics is now required to 

guide strategies to improve long term care for BMT recipients. 

 

 

Table 1. Total CAM Usage  

 



 CAM users  Overall CAM Users 

Diet Modifications 13.6% (59) 

53.9% (238) 

Vitamin (ex Calcium/VitD) 30% (128) 

Spiritual and Mental 17.2% (74) 

Herbal Supplements 13.5% (58) 

Physical Complementary  26.0% (112) 

Chinese Medicine 3.5% (15) 

Reiki 3.0% (13) 

Homeopathy 3.0% (13) 

 

 
  



P035.  Increased use of autologous haematopoietic progenitor cell 
transplantation in elderly patients – a single centre experience. 
 
 
Wong R 1, Hobbs C, Ramanathan S 
 
1 Department of Medicine, St George Clinical School, UNSW and Clinical Haematology, St 
George Hospital, 2 Cancer Care Centre, St George Hospital, 3 Department of Haematology, 
St George Hospital 
 
Aim  
This study is an audit on the safety of autologous haematopoietic progenitor cell (auto-HPC) 
transplantation in elderly patients (over 65 years old) in a single transplant centre. 
 
Patients and Methods 
All patients who underwent auto-HPC transplantation between January 2010 and May 2015 
at St George Hospital were included in this study. Patients were grouped according to their 
age at the time they received their auto-HPC transplant: less than 50 years old as young, 
aged 51-65 as intermediate, and aged 66 and above as the elderly group. Stem cell doses 
reinfused and the haematopoietic recovery of the three groups were compared.  
 
Results 
A total of 25 elderly patients have undergone auto-HPC transplantation in the period studied, 
which constitutes to 24% of all transplants. The median stem cell dose (CD34x10^6/kg) 
reinfused for the elderly patients was 3.7x10^6/kg, which was not significantly different to 
those from the young group (3.6x10^6/kg) and the intermediate group (3.58x10^6/kg). There 
was a significant delay in the time for platelet engraftment in the elderly patients compared to 
the patients <50 years old (14 days vs 12 days, p = 0.037). The differences in the absolute 
neutrophil engraftment amongst the three age groups analysed were not significant. The 
median hospital stay for elderly patients post- auto HPC transplantation was 16 days which 
was significantly longer than those who were < 65 years old , at 9 days (p=0.002). There 
were no transplant related deaths. 
 
Conclusion 
This study has demonstrated that there was an increased use of auto-HPC transplantation in 
elderly patients. Elderly patients may safely undergo auto-HPC transplantation.  The elderly 
patients in our cohort were successfully mobilised and received similar stem cell doses to 
younger patients. However, platelet engraftment was slower and hospital stay was longer.   

 

 
  



P036.  Donor factors and infused lymphocytes in RIC Allo-HSCT 
 
 
Xia w 1, Bai L 2, Reid C 3, Wong K 4, Kerridge I 5, Fay K 6, Arthur C 7, Stevenson W 8, Ward C 9, 
Greenwood M 10 

 
1 Cellular Therapeutic Lab, Hematology Department, Royal North Shore Hospital, Sydney, 2 
Cellular Therapeutic Lab, Hematology Department, Royal North Shore Hospital, Sydney, 3 
Hematology Department, Royal North Shore Hospital, Sydney, 4 Hematology Department, 
Royal North Shore Hospital, Sydney, 5 Hematology Department, Royal North Shore Hospital, 
Sydney, 6 Hematology Department, Royal North Shore Hospital, Sydney, 7 Hematology 
Department, Royal North Shore Hospital, Sydney, 8 Hematology Department, Royal North 
Shore Hospital, Sydney, 9 Hematology Department, Royal North Shore Hospital, Sydney, 10 
Hematology Department, Royal North Shore Hospital, Sydney 
 
Aim 

To assess the impact of infused donor lymphocyte subsets on outcome in RIC-Allo SCT. 

     

Method 

Between 1/04-1/15, 99 pts undergoing HLA fully-matched RIC-Allo SCT at our centre. Donor 
source was sibling in 73 (73.7%) and matched unrelated-donor (MUD) in 26 (26.3%). 
Median donor age was 51 yrs (17 - 71yrs). 57% (57/99) of donors were male. The median 
follow up was 3.1 yrs (0.35 - 10.6 yrs). Numbers of infused donor lymphocyte were assessed 
at the time of transplant. Subsets assessed for the purposes of this analysis included CD3, 
CD4, CD8, NK, CD19 cells and ratios of CD4/CD3, CD8/CD3 and CD4/CD8 were assessed 
and correlated to outcomes post SCT. 
 
Results: 

Donor source and infused NK cells were significantly associated with rates of have acute 

GVHD (aGVHD) on univariate analysis. Only donor source remained significant in 

multivariate analysis (p=0.018) with MUD associated with higher rates of aGVHD vs sibling 

donor (73.1% vs 37.7%, p=0.002). 

  

In chronic GVHD (cGVHD), donor age, donor source, ratios of CD4/CD3, CD4/CD8 and 

CD8/CD4 were significantly associated with cGVHD rates on univariate analysis, but none of 

them remain significant in multivariate analysis. 

 

Infused donor lymphocytes did not affect other post-transplant outcomes, including 

engraftment, relapse rate, NRM and survivals. 

 

Conclusion 

In this small, single centre study we could not confirm an impact of infused donor lymphocyte 

subsets on outcome following RIC-Allo SCT. Donor source appears to remain a critical factor 

in determining risk of aGVHD in RIC-Allo SCT.  

 

 

  



P037.  Late onset neutropenia is a common complication of fludarabine, 
cyclophosphamide and rituximab (FCR) therapy and is associated with 
substantial morbidity and hospitalization 
 
 
Romero S 1, Ho P 1, Lew T 2, Turner P 1, Seymour J 3, Smith C 1, Carney D 3, Grigg A 1, Tam 
C 3 

 
1 Department of Clinical Haematology, Olivia Newton John Cancer Centre, Austin Health, 
Melbourne Australia, 2 Department of Clinical Haematology, Peter McCallum Cancer Centre, 
Melbourne, Australia 
 
Late onset neutropenia (LON) is a known complication of FCR chemotherapy, however the 

incidence, clinical significance and risk factors for LON remain unclear.   

 

Aim & Methods 

Retrospective analysis of 104 patients (71M, 33F)  who received FCR to explore the 

neutropenic complications (a) during therapy, and (b) in the first year after treatment 

completion. 86 patients were followed-up for 12 months. LON was defined as grade III-IV 

neutropenia (G3-4N) developing at least 8 weeks after cessation of therapy. Severe 

prolonged cytopenia was defined as grade III-IV cytopenia persisting beyond 4 weeks post 

completion of treatment.   

 

Result 

 104 patients received FCR (CLL: 69, NHL: 26), with 58 patients having received prior 

treatment (median = 1 regimen). The median number of FCR cycles received was 4 (range: 

1-6). During FCR treatment, 38% of patients developed G3-4N while 20% developed febrile 

neutropenia (5.8% per cycle). Of the 86 patients followed-up for 12 months, LON was 

documented in 30% of cases after a median of 95 days (range 53-326) with median nadir of 

0.4x109/L. 17% of persons developed prolonged severe cytopenia. 27% of LON patients 

required hospitalisation and 38% received treatment with either antibiotics or G-CSF. The 

occurrence of G3-4N during treatment (43% vs 17%, p=0.017) and female gender (33%, vs 

13% for males, p=0.07). were possible risk factors.. Similar risks were seen for prolonged 

neutropenia. GCSF use and FC dose reduction did not appear to reduce the risk of late 

onset neutropenic complications.  

 

Conclusion 

Neutropenic complications, particularly LON, are an under-recognized and poorly reported 

complication of FCR, and may be associated with high morbidity and frequent 

hospitalization. Our results suggest that G3-4N during FCR chemotherapy identifies patients 

at high risk for late neutropenic complications. 

 



 
 

 

 

 

 

 
  



P038.  CD200 expression by flow cytometry is a reliable marker for 
differentiating CLL from MCL 
 
 
Jong T 1, Saravanan L 1, 2 

 
1 St John of God Pathology, Geelong, 2 School of Medicine, Deakin University 
 
Aim 
Diagnosis of mantle cell lymphoma (MCL) and chronic lymphocytic leukemia (CLL) requires 
a combination of clinical signs, morphological features, flow cytometry and cytogenetic 
investigations. Historically, the CLL immunophenotyping score (Matutes score) was used to 
aid in differentiating the two conditions. Recent data suggests that CD200 positivity is highly 
specific and sensitive for diagnosing CLL and may augment the clinical utility of the Matutes 
score. As part of our institution’s review of our existing flow cytometry lymphoma panel, an 
analysis of the diagnostic utility of CD200 expression in differentiating MCL from CLL was 
performed. 
 
Method 
Flow cytometry results for 148 patients who were being investigated for a mature B-cell 
lymphoma of either MCL or CLL subtype were retrospectively reviewed.  Samples were 
peripheral blood, lymph node biopsies or bone marrow aspirates performed between 
February 2012 and April 2015 and analysed at St John of God Pathology in Geelong on a 
Navios (Beckman Coulter) flow cytometer. Data evaluation included 
histological/cytogenetic/immunohistochemical correlation, Matutes score, patient 
characteristics and disease staging/grading where available. 
 
Results 
Cytogenetic and/or histological results were available for correlation with flow cytometry in 
52 patients. 35 patients were CD200+ and 17 patients were CD200-. 13 of 17 CD200- 
patients had a t(11;14) translocation detected by cytogenetics or positive Cyclin D1 
immunohistochemistry. The remaining 4 patients had no cytogenetic/immunohistochemical 
evidence of MCL. Of the 35 CD200+ cases, 34 had cytogenetic abnormalities (Trisomy 12, 
13p deletion) consistent with CLL or otherwise no cytogenetic/immunohistochemical 
evidence of MCL. CD200 expression had a 89% sensitivity and 93% specificity for CLL.  
 
Conclusion 
In this small retrospective review, CD200 expression is highly specific and sensitive for CLL. 
CD200 expression analysis greatly improves the utility of flow cytometry in distinguishing 
CLL from MCL especially in situations where the immunophenotype is indeterminate.  
 

 
  



P039.  Assessment of trisomy 12 in chronic lymphocytic leukaemia by three 
methods: conventional fluorescence in-situ hybridization (FISH), FISH in 
suspension (FISH-IS) and Laser Scanning Cytometry (LSC). 
 
 
Do C 1, Macardle C 2, Kuss B 1 

 
1 Molecular Medicine and Pathology, Flinders University, Bedford Park, 2 Flow Cytometry SA 
Pathology, Flinders Medical Centre, Flinders Drive, Bedford 
Chronic lymphocytic leukaemia (CLL) is the most common adult leukaemia in Western 
countries and has an extremely variable clinical course, presumably related to its genetic 
heterogeneity. It is highly recommended to conduct genomic analysis before initial treatment, 
including del(13q), trisomy 12, del(11q) and del(17p), which are identified by FISH. 
Conventional FISH protocols are labour intensive and analyse low total numbers of cells. We 
compared the following 3 technical approaches for specificity, sensitivity and cost/time 
efficiency using FISH as the accepted standard:  
 
(i) Conventional FISH assesses the probes by fluorescence microscopy and visually scores 
up to 200 nuclei. This technique is considered the diagnostic standard assay for CLL despite 
its limitation of the low number of cells targeted and its labour intensive demand.  
(ii) FISH in suspension (FISH-IS) incorporates the standard FISH technique with the high-
throughput detection afforded by flow cytometry, enabling the quantification of genetic 
abnormalities in up to 1000 cells/second with high accuracy. Particularly, the spot count 
program in the IDEAS software enables accurate scoring of the spots within a cell.  
(iii) Laser scanning cytometry (iCys) is a microscope-based cyto-fluorometer that allows 
quantitative measurements on single cells at a high resolution with computer controlled 
analysis of thousands of cells. Automated spot counting can solve the problem of fatigue 
caused by many hours of microscope viewing, which can lead to mis-interpretation and 
scoring inconsistencies.  
We compared the above methods in the analysis of trisomy 12 using the Vysis commercial 
probe (Abbott Molecular) in CLL samples. Centromere 12 probes are repetitive sequences 
that provide very high fluorescence intensity at the target site due to a large number of 
bound probes visible by all three methods. Cost benefit analysis is demonstrated.  
 
Table 1: Result of three methods in a CLL sample.  
 

 
Method  

 
Conventional 
FISH  

 
FISH-IS  

 
iCys  

Trisomy  190 cells (95%)  10901 cells 
(95.11%)  

1719 (94.24%)  

Disomy  10 cells (5%)  560 cells (4.89%)  105 (5.75%)  

 

 

 

 

  



P040.  Flow cytometric karyotyping: from centromeres to locus specific 
identification. 
 
 
Do C 1, Lower K 1, Macardle C 2, Kuss B 1 

 
1 Molecular Medicine and Pathology, Flinders University, Bedford Park, SA, 5042., 2 Flow 
Cytometry, SA Pathology, Flinders Medical Centre, Flinders Drive, Bedford Park SA 5042 
It is clear that 17p deleted clones represent high risk disease elements. However, the 
importance and the ability to accurately identify the percentages of 17p-deleted cells at 
diagnosis and during disease progression in chronic lymphocytic leukaemia (CLL) remain 
unclear. Current methods to detect 17p-deleted cells, including microscopy-based 
fluorescence in situ hybridization (FISH) and full karyotyping, have restrictions on their lower 
limit of detection due to the low number of cells targeted. Additionally, characterising the 
immunophenotypic profiles of these early and often small sub-clones has not been possible. 
We have explored a novel technology: fluorescence in situ hybridization in suspension 
(FISH-IS) which incorporates a flow cytometry-based imaging approach with automated 
analysis of thousands of cells by Image Stream X.  
The initial aim of this study has validated the FISH-IS workflow with centromere probes 
(centromere Y, X, 9, 12) on CLL samples to test the sensitivity and accuracy in 
distinguishing aneuploidy sub-groups (Figure 1). Secondly, we have investigated the FISH-
IS assay with 17p locus-specific probes on CLL samples. We have attempted this FISH-IS 
workflow using labelled bacterial artificial chromosome (BAC) DNA from RP11 library, using 
multiple labelled BAC probes to amplify the fluorescence signal. Background fluorescence 
has been a significant technical challenge. However, using 17p BAC probes optimised for 
label incorporation for maximum signal intensity and column based size selection to remove 
potential non-specific small probes, both signal intensity and background fluorescence are 
being addressed. A range of technical approaches has been applied and is presented. Flow 
sorting on the basis of FISH probe intensity is being explored.  
The optimisation of this method would enable its use as a prognostic test to detect very low 
frequency 17p deleted clones with a reliable number of cells monitored, potentially guiding 
clinicians to select the most appropriate therapy regimes for patients with a low-level 17p 
deletion at diagnosis. Importantly, the low frequency 17p deleted cells can potentially be flow 
sorted to facilitate sub-clone analysis, enabling questions on drug resistance mechanisms to 
be further explored.  
 

 

 
  



P041.  Differential expression of antioxidant proteins may be pivotal in 
resistance to rituximab in chronic lymphocytic leukaemia 
 
 
Escane L 1, Hayes M 2, Thurgood L 1, Lower K 1, Kuss B 1,2 

 
1 Molecular Medicine and Pathology, Flinders University, 2 2Department of Haematology and 
Genetic Pathology, SA Pathology at Flinders Medical Centre 
The most significant adverse prognostic event in CLL is resistance to therapy. Anti-CD20 

monoclonal antibodies, in particular rituximab (RTX), are keystones of current therapy in 

lymphoproliferative conditions1. The combination of RTX with Fludarabine and 

Cyclophosphamide is currently one of the most successful therapies for CLL. While the 

precise mechanism through which RTX acts in vivo is unknown, growing evidence 

suggests that multiple interacting mechanisms all play a role in the anti-tumour response 

of RTX2,3. 
 

Given that the response to RTX monotherapy is not uniform amongst CD20-expressing 

cells, we hypothesised that the cellular signals transduced following cross-linking of the 

CD20 antigen with RTX may involve the differential regulation of protein(s) or protein 

pathway(s) that contribute to the resistance or susceptibility to RTX-mediated cell death 

in vivo. Therefore, the aim of this study was to identify key differences in protein 

expression following treatment with cross-linked RTX in both resistant and susceptible to 

single-agent RTX B-lymphocytes. 
 

Two dimensional differential in-gel electrophoresis (2D-DIGE) was used to profile 

proteomic changes in response to cross-linked RTX treatment in primary B-lymphocytes 

and to characterise differences in expression of proteins in response to RTX treatment in 

RTX- resistant CLL and normal B-lymphocytes. Using mass spectrometry (MS), 21 

proteins were identified as being differentially expressed following RTX treatment. 5/21 

cytoplasmic proteins were identified as being involved in glutathione metabolism (Table 1). 

This experiment showed a difference in baseline expression and post-RTX treatment 

expression of oxidative stress response-related proteins. These results suggest that 

differential modulation of glutathione metabolic pathways may occur at baseline and 

following RTX binding in resistant versus susceptible cells. Therefore, differential 

modulation of these proteins in normal and CLL B-lymphocytes following RTX binding may 

be due to the differential metabolism of reactive oxygen species (ROS) in these cells. 

A second cohort of good and poor prognostic CLL patients were analysed for protein 

expression. 4/5 of the aforementioned proteins were identified as having differentially 

expressed basal levels in poor versus good prognostic CLL B-lymphocytes using 

unlabelled, quantitative MS (Table 2). These results indicate that glutathione, glutathione 

enzymes and the oxidative stress response are intimately involved in the disease course 

experienced by patients. 

This study demonstrates that key differences in downstream signalling pathways may 

occur between RTX-resistant CLL and normal B-lymphocytes, and also in good and poor 

prognostic CLL, implying that oxidative stress is a key player in disease behaviour and 

response to therapy. Protein changes from 2D-DIGE and quantitative MS experiments are 

being confirmed using western blotting and ELISA. In addition, B-lymphocyte intracellular 

ROS in primary cells are being assessed in order to support the 2D-DIGE and quantitative 



MS data to further investigate the role of ROS in resistant and poor prognostic CLL. 

Results will be reported in the poster presentation. 

 

Table 1: Proteins differentially expressed following RTX treatment in RTX- 

resistant CLL and normal B-lymphocytes 

 

 

Table 2: Proteins differentially expressed at basal levels in poor and good 

prognostic CLL. 
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P042.  Philadelphia negative MDS/AML developing  in a patient with Imatanib 

treated CML 

 

Campbell A 1, Livings A 1, Singh N 2, Chen V 1 

1 Haematology Department, Concord Repatriatin General Hospital, 2 Cytogenetics 

Laboratory, Pathology North, Royal North Shore Hospital, Sydney. 

 

Introduction 

The incidence of Philadelphia negative (Ph-neg) clonal haematopoiesis in chronic myeloid 

leukaemia with complete or partial response to imatinib is reported at between 3-17%. The 

most common cytogenetic abnormalities (CAs) are characteristic of poor prognostic 

myelodysplasia (MDS) including monosomy 5 or 7, trisomy 8, and 20q-.  In the majority of 

cases, these CAs are not associated with morphological MDS, are transient and do not 

affect prognosis. In contrast, clinically significant Ph-neg MDS/AML in CML is rare, occurring 

in only 0.1% of imatinib treated CML patients and in approximately 2% of patients with Ph-

neg CAs1.  

 

Case report 

We report a 63 year old female, diagnosed with CML in chronic phase who achieved rapid 

major molecular response within 4 months of imatinib therapy. Two years into therapy, she 

developed pancytopenia. The bone marrow aspirate showed RCMD with 20-25% blasts. 

Cytogenetics were complex with 3 abnormal clones identified. No Philadelphia translocation 

or BCR-ABL transcript were not detected. The primary clone showed -5/-7/+8/+11 and -12 

with structural abnormalities involving the short arms of chromosomes X, 11 and 17. The 

subclones showed loss of chromosome 4 and gain of chromosome 6 together with a marker 

respectively. After ceasing imatinib, the cytopenias improved and blast count decreased. 

However, within 3 months, marrow showed 25% blasts on azacytadine and expansion of the 

secondary clone. The patient was refractory to 7-3 induction chemotherapy, but achieved 

remission with FLAG-IDA and is scheduled for allogeneic transplant.  

 

Conclusion 

While cytogenetic abnormalities are common in Ph-neg CML on TKI therapy, acute 

leukaemia arising from these clones develops in a minority. The cause of this remains 

unclear. This case demonstrated clear clonal evolution in Ph-neg clonal haematopoiesis and 

raises the possibility that damage can occur to stem cells during the re-establishment of Ph-

neg haematopoiesis in the presence of TKIs.  

 

References 

1. Kovitz, C et al,. Blood 108, 2811-2813  
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Aim 

The BCR-ABL1 ‘gatekeeper’ mutation T315I confers overt resistance to most available 

tyrosine kinase inhibitors (TKIs) through altered drug binding. However, changes to kinase 

activity, substrate specificity and downstream signalling within cells harbouring the T315I 

mutation may also play a role in TKI resistance. Here, we investigate the clonal distribution 

of a T315I–positive dasatinib resistant cell line, in order to identify novel drug targets for this 

highly refractory leukaemic subset. 

 

Method 

Previously BCR-ABL1+ K562 cells were cultured in increasing concentrations of dasatinib to 

induce resistance (K562-200nMDas, ~50% T315I). Following single cell cloning of K562-

200nMDas cells, sequencing of the BCR-ABL1 kinase domain, pCrkL specific IC50 analyses 

and AnnexinV/7-AAD cell death assays were conducted. Additionally, cytometry for drug 

efflux transporters ABCB1/ABCG2 was performed on clonal cultures. Exploratory gene 

expression microarray followed by GSEA and network analysis was conducted on resistant 

and control lines to discover potential resistance mechanisms and pathways. 

 

Results 

Sequencing of single cell clones revealed a sub-population of cells not harbouring the T315I 

mutation, which still surprisingly demonstrated overt TKI resistance to imatinib, nilotinib and 

dasatinib (Table 1). Additionally, moderated ponatinib sensitivity was observed (IC50ponatinib 

of control line 7.1 nM vs. 81.3 nM in T315I-negative clones (n=3, p<0.0001). This trend was 

recapitulated in AnnexinV/7-AAD assays. Drug transporter flow cytometry indicated a 

remarkable heterogeneity in ABCG2 expression, ranging from 0% to 58% expression. Both 

GSEA and network analysis demonstrated deregulated JAK2/STAT5 signalling, possibly due 

to the altered kinase activity of Bcr-AblT315I, which may play a key role in downstream 

pathway modulation. 

 

 



 

 

Conclusion 

Data presented here demonstrate a genetic heterogeneity associated with drug resistance, 

including the novel finding of a sub-population of T315I-negative cells demonstrating high-

level TKI resistance. Elucidation of the resistance mechanism/s in this acquired resistance 

disease model is ongoing. 
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Aim 

CML patient responses to TKI therapy are heterogeneous, and accurate prognostic 

biomarkers at diagnosis are lacking. TKIs kill CML cells by upregulating pro-apoptotic BCL2 

family proteins, such as BIM. Recent data suggest that inter-patient variation in pre-

treatment BIM isoform expression may modify the response to TKIs, impacting clinical 

outcome. Our aim was to develop a high throughput RT-qPCR method to simultaneously 

quantify isoforms of genes involved in the apoptotic response to TKIs, at time of diagnosis, 

to assess their relationship with treatment response.  

 

Method 

A Fluidigm Dynamic Array assay was developed to simultaneously measure the expression 

of 33 transcript isoforms of 10 BCL2 family genes. Careful primer design enabled specific 

isoform amplification, despite highly homologous sequences. Modification of the standard 

pre-amplification primer pool enabled accurate isoform quantification. The ΔΔCt 

quantification method was used to calculate fold changes. Statistical analysis was done in R. 

 

Results 

Technical replicates (n=8, mean CV 35%) demonstrated assay reproducibility comparable to 

the standard BCR-ABL1 RT-qPCR assay, where a >2-fold expression change represents a 

true biological change. Isoform expression changes in response to imatinib of 4 CML cell 

lines were assessed in a pilot study. When comparing pre- and post-imatinib treated 

samples, expression increases of up to 50-fold in pro-apoptotic BIM isoforms were detected 

due to imatinib treatment, as expected. This was accompanied by increased caspase-3/7 

activity, confirming intrinsic pathway activation.  

 

Conclusion 

We have developed a high throughput RT-qPCR assay to quantify isoform expression of 

BCL2 family genes involved in the apoptotic response to TKI therapy. We have 

demonstrated the detection of relative isoform changes in response to TKI treatment, as 

expected. We plan to study isoform expression in >600 CML diagnostic samples. This data 

will be correlated with known clinical outcomes, with the aim of developing a biomarker 

based prognostic risk score. 
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Aim 

Chronic myeloid leukaemia (CML) is associated with genomic instability that can lead to 

treatment resistance and disease progression. Mitochondrial (mt) DNA lacks repair 

mechanisms and might be more susceptible to mutation. MtDNA variants can be 

homoplasmic (present in all copies) or heteroplasmic (present in some copies). This is the 

first systematic study of mtDNA mutations in CML.  

 

Methods 

DNA was extracted from 38 newly-diagnosed CML patients from the ALLG CML9 (TIDEL-II) 

trial and from 24 normal donors. CML patients were classified as good (n=20) or poor (n=18) 

responders based on achievement of MMR (BCR-ABL1IS ≤0.1%) at 12 months. We 

performed massively parallel sequencing of the targeted mitochondrial genome using paired 

samples from diagnosis and following imatinib treatment: putative CML-associated single 

nucleotide variants (SNV) were identified using a bioinformatic approach that identified 

significant changes between the two samples. Duplicate sequencing from normal controls 

was used to set thresholds for calling variants. 

 

Results 

BCR-ABL1IS values at follow-up ranged from undetectable to 6.0%. We identified 319 

dynamic SNVs that changed with treatment in the 38 CML patients (range 1-44 per patient) 

and classified them in 4 groups: A homoplasmic-homoplasmic (n=77); B heteroplasmic-

homoplasmic (n=195); C homoplasmic-heteroplasmic (n=36); D heteroplasmic-

heteroplasmic with change in allele frequency (n=11). Good responders had more dynamic 

SNVs than poor responders (260 vs 59; p=0.005), consistent with CML-associated variants 

responding to imatinib. The number of dynamic SNVs was not related to Sokal score. The 

median heteroplasmic allele frequency at follow-up (groups C-D) was 14.7% (range 9.6-

37.3%), which is higher than the corresponding BCR-ABLIS values. Further studies are 

underway to distinguish the cause of discordance. 

Conclusion 

Mitochondrial mutations are common in CML at diagnosis, but do not appear to influence 

prognosis. Subclonal mitochondrial mutations appear to be common, and changes in these 

clones during treatment may reveal biological heterogeneity in CML. 

 



                         

h
o

m
o

-h
o

m
o

h
e
te

ro
-h

o
m

o

h
o

m
o

-h
e
te

ro

h
e
te

ro
-h

e
te

ro

h
o

m
o

-h
o

m
o

h
e
te

ro
-h

o
m

o

h
o

m
o

-h
e
te

ro

h
e
te

ro
-h

e
te

ro

-1 0

0

1 0

2 0

3 0

4 0

5 0

D y n a m ic  S N V s

N
u

m
b

e
r
 o

f
 V

a
r
ia

n
t
s

 p
e

r
 P

a
t
ie

n
t
 (

n
)

p = 0 .0 3 9 1

p = 0 .0 0 0 7

G o o d  R e s p o n d e rs P o o r R e s p o n d e rs

 
 

 

 

 

  



P046.  The prevalence of peripheral artery occlusive disease (PAOD) in chronic 

myeloid leukemia (CML) patients receiving tyrosine kinase inhibitors (TKIs) 
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Aim 

To determine the prevalence of PAOD among CML patients. 

 

Methods 

A cross-sectional study was conducted among CML patients receiving TKIs at Chiang Mai 

University Hospital between February to December 2014.The screening of PAOD was 

performed by Fukuda VS-1500 to measure ankle-brachial index (ABI) and cardio-ankle 

vascular index (CAVI) for arterial stiffness. The cutoff value of pathologic ABI and CAVI were 

less than 0.9 and higher than 8, respectively. 

 

Results 

Seventy-eight CML patients were included. Median age was 55 years 

(21-86). Atherosclerotic risks including hypertension(20.5%), diabetes(12.8%), 

dyslipidemia(26.9%), metabolic syndrome(19.2%) and smoking(2.6%).Sixty-one 

patients(78.2%) were on imatinib, all as first-line, 13 patients(16.7%) on nilotinib (7.7%first-

line, 92.3%second-line) while 4 patients(5.2%) were on dasatinib(all third-line).Median 

duration of imatinib, nilotinib and dasatinib treatment were 89.6, 46.7 and 22.1 months, 

respectively. The prevalence of pathologic ABI and CAVI were 9.0% and 26.7%, 

respectively. Patients receiving nilotinib had highest prevalence of abnormal ABI of 30.7% 

while patients receiving imatinib and dasatinib had abnormal ABI of 5% and 0%, 

respectively(p=0.004). Abnormal arterial stiffness by CAVI in nilotinib users were 15.4% 

compared to 27.8% and 50% in imatinib and dasatinib (p=0.815). The only factor 

independently associated with pathologic ABI was level of HbA1C over 7 g/dl 

[OR2.41(95%CI 1.11-5.25; p=0.026)]. Age over 60 years [OR 3.95(95%CI 1.22-12.73, 

p=0.022)] and fasting plasma glucose over 126 mg/dl [OR 7.96(95%CI 1.21-52.26, p=0.031)] 

were independently associated with pathologic CAVI. 

 

Conclusions 

The prevalence of PAOD in CML patients by using ABI was 9%. 

CML patients receiving TKIs who have diabetes and older than 60 years old have a higher 

chance of developing PAOD and should be carefully monitored.  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



P047.  A significant correlation exists between the in vitro sensitivities of 

primary CML cells to four TKIs, however unlike imatinib, nilotinib IC50 does 

not predict molecular response. 

 

Saunders V 1, Goyne J 1, Kok C 1,2, Yeung D 2,3,4, Hughes T 1,2,3,4, White D 1,2 

1 Cancer Theme, South Australia Health and Medical Research Institute (SAHMRI), 

Adelaide, South Australia., 2 Department of Medicine, The University of Adelaide, Adelaide, 

South Australia., 3 Department of Haematology, SA Pathology, Adelaide, South Australia., 4 

Centre for Cancer Biology, University of South Australia, Adelaide, South Australia. 

 

The sensitivity of CML patient cells to imatinib-induced kinase inhibition mediated in-vitro is a 

predictor of molecular response in imatinib treated patients (1).  With the introduction of 

upfront nilotinib (ENESTxtnd trial) we investigated whether nilotinib in-vitro sensitivity 

similarly predicted response in nilotinib treated patients. We also compared the in-vitro 

sensitivity of diagnosis CP-CML cells against four clinically available tyrosine kinase 

inhibitors (TKIs): imatinib, nilotinib, dasatinib and ponatinib to assess whether the variability 

in response to imatinib is also observed for other TKIs. Here we report, for the first time, 

IC50 data for four TKIs in a cohort of de novo CP-CML patients. 

 

Blood was obtained with informed consent from newly diagnosed adult CP-CML patients 

enrolled to the ENESTxtnd trial, prior to commencement of nilotinib. In-vitro TKI sensitivity 

was performed on fresh mononuclear cells (MNCs) isolated within 24hr of collection as per 

White et.al. (1).  

 

The mean IC50s for nilotinib and imatinib were 78.8  28.25 nM and 1.11  0.59 µM 

respectively, while dasatinib and ponatinib IC50s were 2.87  1.31 nM and 3.73  1.42 nM 

respectively. In addition, each set of TKI IC50 values positively correlated with the other 

three TKIs (Table 1). However, when patients were divided into low vs high nilotinib IC50, no 

statistically significant differences were observed with respect to molecular response at 3, 12 

or 24 months (Table 2). 

 

Therefore, as for imatinib, in-vitro sensitivity of primary CML cells to nilotinib, dasatinib and 

ponatinib is highly variable, suggesting that the determinants of this variability are common 

to all TKIs. Interestingly, unlike for imatinib, a high nilotinib IC50 did not predict a suboptimal 

molecular response. We hypothesise that this is due to the potency and dosing strategy, 

enabling the achievement of an intracellular nilotinib concentration well above the mean 

IC50 of 75 nM. 
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Aim 

Detection of somatic variants in next generation sequencing (NGS) data is important for 

cancer research. While many dedicated somatic variant calling algorithms are available, 

comparisons between these callers showed significant discrepancies in variant detection, 

thus extensive and expensive validation of variants may be required to exclude false-

positives. Improved confidence in variant detection may be achieved by using multiple 

callers, but requires significantly longer processing. We aimed to improve the accuracy of 

somatic variant calling and to limit the requirement for prolonged processing time by using 

optimised filters for variant calling algorithms. 

 

Method 

Whole exome sequencing data of tumour/normal samples from 39 CML patients was 

analysed using 7 published somatic variant callers. Individual components (pre-processing 

read filters, statistical model, and post-processing site filters) of each caller were assessed 

for their effectiveness. Optimised filter sets were applied to single caller results to improve 

the confidence of variant calling. 

 

Results   

Using 1 tumour/normal pair as an example, 60 of 1532 variants were called by 6 or 7 callers 

and these had >95% validation rate (high confidence calls, HC), whereas variants called by 

<6 callers only had a validation rate of 0.4% (low confidence, LC). Of the 1532 variants, 994 

were called by a single caller (SomaticSniper), and 55 (5.5%) were HC variants. Applying 

our filtering method at low stringency setting, 145 variants were retained, including 54/55 HC 

variants and reducing LC variants by ~90%. At high stringency level, 42 (76%) HC and only 

8 LC variants were retained. 

 

Conclusion 

Through systematic analysis and optimisation of filters, we have demonstrated significantly 

improved accuracy of single-caller somatic variant detection. Application of appropriate filters 

to a limited number of callers will reduce the requirement for extensive validation and long 

data processing time in cancer research projects involving NGS data. 



P049.  High peroxisome proliferator-activated receptor-gamma (PPAR ) 

transcriptional activity reduces active influx of imatinib and consequent kinase 

inhibition in CML cells 

 

Wang J 1,2, Kok C 1,2, Leclercq T 1, Hughes T 1,2,3, White D 1,2 

1 South Australia Health and Medical Research Institute (SAHMRI), 2 University of Adelaide, 
3 Centre for Cancer Biology (CCB) 

 

Aims 

Functional organic cation transporter-1 (OCT-1) activity (OA) is predictive of molecular 

response in patients with untreated chronic phase chronic myeloid leukaemia (CP-CML). 

Here we assessed the correlation between PPARγ and OA, as well as the correlation 

between OA and immunophenotypic profile in mononuclear cells (MNCs) from CP-CML 

patients at diagnosis.  

 

Methods 

OCT-1 activity assay, IC50imatinib and cell death assay were performed using BCR-ABL1+ 

cells after PPARγ ligand treatment. Levels of PPARγ expression were examined by both 

RQ-PCR and western blotting assays. Transcriptional activity of PPARγ was measured 

using the nuclear extract from cryopreserved CP-CML MNCs. Patients’ MNCs were 

immunophenotyped using flow cytometric analyses.  

 

Results 

OA in cell lines and CP-CML MNCs were significantly decreased with PPARγ agonists 

(GW1929, rosiglitazone) and increased with antagonists (GW9662, T0070907) (Table 1). 

Similarly, OA in PPARγ-transduced K562 cells (16.03 ng/200,000 cells) was significantly 

reduced when compared with empty vector control (22.73 ng/200,000 cells, p=0.028). In 

addition, these effects on active influx could be translated into corresponding changes in 

Bcr-Abl kinase inhibition and cell viability in the presence of imatinib. While no correlation 

between OA and the expression of the PPARG gene or total PPARγ protein was observed, 

there was a negative association between OA and PPARγ transcriptional activity in 84 CP-

CML MNC samples tested (r=-0.5677, p<0.0001). Interestingly, the percentage of 

CD15+CD14-CD16high cells amongst MNCs was significantly higher in patients with low OA 

(76.92%, n=24) than those with high OA (55.72%, n=21, p=0.003). 

 

Conclusion 

In summary, PPARγ activity is a major determinant of OA in BCR-ABL1+ cells. Granulocytes 

with the CD15+CD14-CD16high immunophenotype are significantly enriched in low OA CP-

CML MNCs which may explain the higher PPARy observed in these cases. This may 

provide a new predictive biomarker for molecular response to imatinib, and a novel target for 

the development of new therapeutic strategies. 
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Introduction 

Respiratory and cardio-respiratory failure may occur in the setting of large mediastinal 

masses due to haematological malignancies. Extracorporeal Membrane Oxygenation 

(ECMO) is an emerging therapy that can stabilise patients who do not respond to 

conventional ventilation and inotropic supports during induction chemotherapy. 

 

Case Report 

A 20 year old man was transferred to Royal Prince Alfred Hospital from New 

Caledonia after the discovery of large mediastinal mass causing severe shortness of breath. 

He had intermittent chest pain, progressive shortness of breath and drenching night sweats 

over the past month. A CT scan performed before his transfer showed a large mediastinal 

mass compressing his trachea to 3mm at the carina as well as causing SVC obstruction. He 

underwent an ultrasound guided fine needle aspiration. 

 

During the procedure he developed respiratory failure and adequate ventilation could not be 

maintained with endotracheal intubation due to the extrinsic mass compression on his 

airways. Urgent venous arterial ECMO was established. While on ECMO his circulation and 

gas exchange remained stable. The cytology 

demonstrated a population of lymphoblasts and with the flow cytometry results                

(CD2 +, sCD3 +, cCD3 +, CD4 low, CD5 +, CD7 +, CD8+ and TdT+) was diagnostic of a T 

lymphoblastic lymphoma. He was commenced on a modified Hyper-CVAD protocol. 

 

His mass reduced in size allowing gas exchange to be maintained solely through the 

ventilator. His ECMO circuit was removed after 13 days and he was extubated after 15 days. 

Subsequent imaging showed ongoing reduction in the mass size and no other sites of 

disease. He was able to continue on conventional Hyper-CVAD therapy. 

 

Conclusion 

Induction chemotherapy can be commenced on patients with haematologic 

malignancies while on ECMO. It should be considered for patients who are at risk 

of failing conventional ventilation strategies due to large mediastinal masses. 

. 
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Background       

Many transcription factors are linked to the initiation and progression of B-cell malignancies. 

The functional cross talk between these transcription factors in disease progression remains 

unclear. Two of the major germinal centre (GC) regulators, C-MYC and NF-κB, play 

significant roles in B-cell activation inside the germinal centre. The spatiotemporal co-

expression pattern of C-MYC and NF-κB has prompted us to investigate the importance of 

cross talk between these two transcription factors in the progression of GC derived B cell 

malignancies. 

Two published studies have reported the role of the canonical and non-canonical NF-κB 

pathways in MYC-driven lymphomas using the Eμ-Myc mouse model. Both studies 

demonstrate a negative regulatory role for NF-κB in MYC driven lymphomagenesis. These 

findings are counterintuitive, given overexpression of C-MYC and constitutive NF‐κB 

signalling co-exist in diverse B-cell lymphomas such as Burkitt lymphoma (BL) and activated 

B-cell like diffuse large B-cell lymphoma (ABC-like DLBCL).     

   

Aims 

Investigate the functional cross-talk between C-MYC and NF-κB in germinal centre derived B 

cell malignancies.  

 

Methods 

1. We will overexpress MYC in germinal centre B cells to model lymphomas in mice.  
2. These mice will be crossed with mice deficient in either the canonical or non-

canonical NF-κB pathway and disease kinetics will be assessed. 
3. IKKβ inhibitors, Bromodomain inhibitors, shRNA mediated knockdown, CRISPR/Cas 

system for gene editing, and novel NIK inhibitors will be used in murine models and 
in human cell lines to further understand the mechanism.  

Results 

Work done so far indicates that the level of C-MYC protein expression does not correlate 

with the sensitivity of diverse human B cell lymphoma lines to NF-κB inhibition. 

 

Conclusion  

Our preliminary data has suggested that selective inhibition of NF-κB pathways remains a 

potentially viable therapeutic option in the treatment of GC derived B cell malignancies. The 

importance of NF-κB in B cell lymphomas over-expressing MYC is the subject of ongoing 

work. 

 



P052. A case of round blue cells 

 

Batt T, Hitchins S, Sharma A, Prasad R 

 Royal Hobart Hospital 

 

Case 

A previously well 24 year-old male presented with a four week history of worsening back 

pain and fevers. CT  and MRI scans revealed an L2  pathological fracture with associated 

extraosseous soft tissue enlargement and  multiple lytic lesions throughout the remaining 

vertebral bodies. 

 

FBC and renal function were normal. He had mildly raised GGT (149 IU/L), and ALP 

(126IU/L) and was mildly hypoalbuminaemic (31g/L). LDH was raised 782 IU/L. Corrected 

calcium was normal. Serum electrophoresis showed an acute phase reaction with increased 

gamma globulins, with no paraproteinaemia. Serum free light chains were normal.  

 

PET scan showed diffuse metastatic disease mainly involving the bone marrow, but also 

throughout the lungs and a posterior triangle lymph node.  

 

Bone marrow aspirate showed an infiltrate of non-haematopoietic immature appearing cells 

in clusters, small to large in size, basophilic vacuolated cytoplasm and multiple prominent 

nucleoli comprising approximately 5% of cells.  The trephine showed sheets of tumours 

cells, arranged in nests. Immunoperoxidase studies showed strong membranous expression 

of CD99, and weaker cytoplasmic expression of synaptophysin. The cells lacked expression 

of markers for adenocarcinoma, melanoma, neuroblastoma and lymphoma.  

 

Flow cytometry revealed a small population (3%) of non-haematopoietic cells lacking 

expression of CD45 and GlyA. Cytogenetics showed a normal karyotype. FISH was 

unsuccessful for t(11;22) (FLI1/EWSR1).  

 

This was consistent with a diagnosis of Ewing’s Sarcoma.  

 

Discussion 

The case illustrates an example of bone marrow infiltration by round blue-cell tumour. The 

differential diagnosis for this includes neuroblastoma, Ewing’s Sarcoma, 

Rhabdomyosarcoma and Non-Hodgkin Lymphoma. After exclusion of lymphoma by flow 

cytometry, the tumour was successfully diagnosed as Ewing sarcoma on the basis of 

immunohistochemistry. Ewing sarcoma is the second most common primary bone neoplasm 

in children and young adults. Bone marrow metastasis is common in those with evidence of 

metstatic disease (42%).  
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Background 

In recent years the prognosis of Burkitt lymphoma has improved. However, HIV positive 

patients persistently suffer inferior survival. In particular, controversy remains regarding the 

use of rituximab, and the continuation of combination antiretroviral therapy (CART) during 

chemotherapy. We report on our single centre experience from 2008-2014 

 

Results 

Since 2008, 13 HIV positive (median age = 45, range 33-62) and 15 HIV negative patients 

(median age = 59, range 31-73) were treated for Burkitt lymphoma. 26 received CODOX-M-

IVAC based therapy +/- Rituximab; one received Hyper-CVAD, and one received R-

CHOP/R-ESHAC. 9/13 HIV positive patients received Rituximab, whereas 15/16 HIV 

negative patients received Rituximab. Overall survival (OS) was significantly lower for HIV 

positive versus compared HIV negative patients (63% vs 80%, projected 3yr survival, 

p=0.04). The median duration of follow-up was 843 days. There were no significant 

differences in OS (p=0.8), progression free survival (p=0.73) or time to progression (p=0.71) 

between those treated with or without Rituximab. Within the HIV positive cohort, CART 

status was known for 9 patients, 5 of whom continued therapy, whilst 4 were not on therapy; 

again no significant difference in OS was demonstrable (p=0.74). However, the degree of 

HIV control had important implications as those who suffered a major infection had a 

significantly lower mean CD4 count (128/μL) compared to those who avoided major infection 

(379/μL), p=0.034. There was a trend toward reduced OS in HIV+ve patients with a CD4 

count <100, but this was not statistically significant, p=0.12. Use of rituximab was not 

associated with an increased risk of major infection (p=0.63) 

 

Conclusions 

Our findings are consistent with contemporary data, demonstrating worse outcomes for HIV 

positive patients, particularly those with low baseline CD4 counts. Additionally, in this limited 

cohort, the use of Rituximab and continuation of CART were not associated with inferior 

outcomes.  

 

 

 

 

 

 



P054.  Incidence of Bleomycin-induced pneumonitis is potentiated with the 

concomitant use of granulocyte-colony stimulating factor in Hodgkin 

lymphoma patients receiving ABVD chemotherapy 

 

Chai K 1, Chooi M 2, Khong J 3, Tan S 1,4,5, Quach H 1,4 

1 Department of Haematology, St Vincent’s Hospital, Melbourne, Australia, 2 Pharmacy 

Department, St Vincent’s Hospital, Melbourne, Australia, 3 Pharmacy Department, St 

Vincent’s Private, Melbourne, Australia, 4 Department of Medicine, University of Melbourne, 

Australia, 5 St Vincent’s Institute of Medical Research, Melbourne, Australia 

 

Granulocyte-colony stimulating factor (G-CSF) is commonly used to treat chemotherapy-

related neutropenia in order to maintain the dose intensity of treatment in Hodgkin 

lymphoma. G-CSF has been reported to enhance the incidence of bleomycin-induced 

pneumonitis (BIP) in murine studies. However, the relationship between BIP and G-CSF 

remains unclear in the clinical context.  

 

Aim 

To investigate the correlation of BIP and the use of G-CSF in patients with Hodgkin 

lymphoma who were treated with ABVD (Adriamycin, Bleomycin, Vincristine, and 

Dacarbazine). 

 

Method 

We conducted a retrospective audit of all patients with newly diagnosed Hodgkin lymphoma 

treated with ABVD at St Vincent’s hospital Melbourne between the years 2000 to 2014. 

Clinical data was abstracted from medical records and include baseline demographics, 

standard prognostic factors, the use of G-CSF and serial lung function studies. 

 

BIP is defined as 20% reduction in diffusion capacity of carbon monoxide (DLCO) after 

commencement of ABVD chemotherapy, or the development of any pulmonary symptoms or 

signs that necessitated the permanent cessation of bleomycin. 

 

Results 

Ninety-eight patients were identified, 59% were male, median age of 31 years. Seventy-eight 

patients (80% of all patients) received G-CSF and/or pegylated G-CSF during the course of 

their ABVD.  

 

The incidence of BIP was 32% in the G-CSF cohort compared to 20% in the non-GCSF 

cohort. Of the 27 patients who developed BIP, the median age was 29. Most (74%) were 

non-smokers, and the vast majority (23 patients; 85%) received G-CSF. There was no 

mortality resulting from BIP.  

 

Of note, there was no significant differences in the incidence of BIP between patients who 

received G-CSF compared to pegylated G-CSF. 

 



Conclusion 

Our study strongly suggests that the use of G-CSF during ABVD chemotherapy increases 

the incidence of BIP in Hodgkin lymphoma. A prospective randomised trial is needed to 

confirm the relationship of G-CSF in BIP. 

 

 

 

 

 

 

 

  



P055.  A case of lymphoma mimicking lymphoblastic leukaemia 

 

Chan H, Chien N, Ruskova A 

 Haematology Laboratory, LabPlus, Auckland City Hospital, Auckland, New Zealand 

 

Background 
Despite the comprehensive classification system established by the World Health 
Organisation (WHO), it remains a challenge to categorise some cases of lymphoma based 
on bone marrow biopsy alone, when features are not typical of one of the well-defined 
entities. 
  
Case Report 
An 84 year-old gentleman presented with one week history of lethargy and fever. Full blood 
count showed pancytopenia with moderate left shift in granulocytes and occasional 
circulating blast cells with morphologic features of lymphoblasts. Cell marker study showed a 
population of CD10 positive mature B lymphocytes with CD19, CD20, CD22 and surface 
kappa light chain expression. CD34, CD117, TdT and CD5 were negative. Ki67 was 1%. 
Bone marrow aspirate was a dry tap, and trephine imprints demonstrated medium sized 
blasts with finely dispersed chromatin and conspicuous nucleoli. On bone marrow trephine, 
the normal haematopoietic tissue was obliterated by sheets of medium sized blastoid cells, 
positive for CD20, BCL2, and BCL6 on immunohistochemistry and negative for TdT. Ki67 
was estimated at 40%. Cytogenetic analysis by G-banding and fluorescent in-situ 
hybridisation showed a complex karyotype, including t(14;18) and BCL2, BCL6 and MYC 
rearrangements. A diagnosis of double-hit B-cell lymphoma with blastoid morphology and 
primary leukaemic presentation was established. We considered the possibilities of either 
follicular lymphoma with blastoid morphology or B cell lymphoma unclassifiable with features 
intermediate between DLBCL and Burkitt lymphoma. 
  
Conclusion 
Classifying lymphoma based on morphological and immunophenotypic characteristics may 
be difficult when there are atypical features and the only diagnostic material available is the 
bone marrow. In these situations, it may be more appropriate to apply a descriptive 
diagnosis. It is expected that a new category of “double hit lymphoma” will be introduced in 
the upcoming revised WHO classification. The type of lymphoma, illustrated by this case, is 
likely to be classifiable under this new entity. 
 

 

 

  



P056.  Durable clinical remission induced by romidepsin in chemorefractory 

peripheral T-cell lymphoma with central nervous system involvement. 

 

Chan K, Khoo C, Lade S, Blombery P, Westerman D, Khot A, Prince H, Dickinson M 

 Peter MacCallum Cancer Centre, Melbourne, Victoria, Australia 

 

Background 

The prognosis of patients with central nervous system (CNS) involvement by peripheral T-

cell lymphoma (PTCL) is extremely poor, with median survival less than 3 months.  

Romidepsin, a potent histone deacetylase (HDAC) inhibitor, has activity in refractory PTCL, 

though its efficacy in CNS disease is unknown as these patients were excluded from clinical 

trials.  We report a chemorefractory PTCL patient with CNS involvement at relapse, who was 

treated with romidepsin and remains in clinical remission 38 months later. 

 

Case Report 

A 58-year-old lady was diagnosed with stage IA diffuse large B-cell lymphoma in July 2010, 

achieving remission after R-CHOP x 4 and involved-field radiotherapy.  At first relapse (July 

2011), she received ICE salvage with good partial response, followed by autologous stem 

cell transplantation utilising carmustine, etoposide and cyclophosphamide conditioning. 

 

She relapsed only 6 weeks later and the original diagnosis was revised to PTCL-NOS.  At 

this time, she had lymphocytosis, low-volume lymphadenopathy and bone marrow 

involvement with an immunophenotypically aberrant T-cell population.  This was refractory to 

gemcitabine/vinorelbine and high-dose methotrexate/cytarabine.  Three weeks later, she 

developed headache, dysphasia and visual disturbance – MRI brain/spine was negative, but 

lumbar puncture confirmed CNS involvement with the same abnormal T-cell population. 

 

Romidepsin was administered (14mg/m2 – days 1, 8, 15 of a 28-day cycle) with weekly 

intrathecal methotrexate, cytarabine (discontinued after 6 doses due to intolerance) and 

hydrocortisone.  Pharmacokinetic CSF testing confirmed detectable levels, 320 times lower 

than that in blood.  After 7 cycles, she was changed to ongoing monthly romidepsin, with 

sustained clearance of CSF, complete resolution of lymphadenopathy and a persistent low-

level clone in peripheral blood. 

 

Conclusion 

This is the first known case of romidepsin inducing sustained clinical remission in a 

chemorefractory PTCL patient with symptomatic CNS involvement.  Genomic 

characterisation of the patient’s disease is underway.  HDAC inhibitors deserve further study 

in T-cell CNS disease. 

 

 

 



P057.  Bendamustine plus Rituximab therapy for Follicular Lymphoma and 

Mantle Cell Lymphoma: The Townsville Hospital experience 

 

Clarey J, Irving I, Hodges G, Lai H, Morris E, Squires R 

 Department of Haematology/BMT, The Townsville Hospital, Douglas, QLD, Australia 

 

Aim 

To describe a single-centre experience of Bendamustine plus Rituximab (BR) for treatment 

of Follicular Lymphoma (FL) and Mantle Cell Lymphoma (MCL).  

 

Background 

he TGA has recently listed BR for previously untreated CD20+, stage III-IV MCL patients 

ineligible for autologous stem cell transplantation and Relapsed/Refractory indolent Non-

Hodgkin's lymphoma. 

 

Method 

FL and MCL patients treated with BR between April 2011 and July 2014 were identified from 

The Townsville Hospital electronic pharmacy database. 

 

17 patients were identified, comprising 7 with MCL and 10 with FL. Data was retrospectively 

collected for baseline patient characteristics, disease stage, response and treatment 

outcomes.  

 

Results 

 Average age was 66.4yrs (FL - 63.8, MCL – 70.2). In the FL cohort patients had received on 

average 3 previous lines of chemotherapy (1-5 lines). Only 1 of the MCL patients had 

previously been treated. BR was well tolerated with only 2 patients requiring cessation of 

therapy (both due to infective complications, and both of whom still obtained a CR). 

 

Of the FL patients 90% (9 of 10) achieved a CR, with the remaining patient refractory to BR 

as 4th line treatment. At the time of data collection 7 of the 9 responders remained in CR at a 

median follow up duration of 29 months. 

 

Of the MCL patients 86% (6 of 7) achieved a CR. At the time of data collection 5 of 6 

remained in CR, with a medial follow up duration of 35 months.  

 

Conclusion 

 Our experience demonstrates that BR can safely be administered in a regional centre. Many 

patients were heavily pre-treated but tolerated therapy with encouraging outcomes which 

appear comparable to previous studies. Recent TGA listing makes BR an attractive option 

for management of FL and MCL.  

 

 



P058.  Hodgkin's lymphoma management in peripartum period  - case report 

 

Gurumurthi A, Cooney J 

 Fiona Stanley Hospital, Perth, Western Australia 

 

Aim  

To report the management of a 30 year old female presenting with an axillary mass late in 

the third trimester leading to deferred formal diagnosis of Hodgkin’s lymphoma, with tissue 

sampling after delivery and subsequent management. 

 

Method 

We present the clinical and laboratory information after review of case notes, lymph node 

biopsies and staging PET-CT scans. The published literature on the management of 

Hodgkin lymphoma in pregnancy was reviewed, together with evolving treatment options 

and toxicities including fertility issues. 

  

Results 

A 30 year old lady noted new painless lump in her right axilla late in her pregnancy at 36 

weeks gestation. Physical examination also found right supraclavicular lymphadenopathy 

with no other lymphadenopathy. Caesarean delivery in 38th week was performed.  Two 

weeks post-partum she underwent Ultrasound guided Fine needle aspirate reported as an 

aggressive lymphoma such an anaplastic large cell lymphoma.   Excisional biopsy of the 

axillary adenopathy found Nodular Sclerosing Hodgkin’s Lymphoma.  

 

Breastfeeding of baby daughter ceased and PET-CT staging done which found advanced 

Stage IIIA bulky disease. She was commenced on Bromocriptine for rapid cessation of 

breastfeeding. 

 

Treatment options offered to patient included ABVD chemotherapy, a Phase III trial of ABVD 

vs Brentuximab-Vedoitin with AVD, and escalated BEACOPP chemotherapy.  

Discussions included 6 cycles of escalated BEACOPP being associated with optimal survival 

but come with toxicity risks including loss of fertility.  

 

The patient opted for escalated BEACOPP and has now completed 1 cycle of therapy which 

was complicated by an admission for febrile neutropaenia.  

 

Conclusion 

 

Management of Hodgkin’s Lymphoma in a young pregnant female can be difficult, including 

preventing fetal exposure to ionizing radiation and reducing risks of chemotherapy.  

Management challenges include attaining overall survival balanced against the long term 

toxicities of chemotherapy on fertility and second malignancies. 

 

 



P059.  A case of debilitating dermatomyositis due to diffuse large B cell 

lymphoma 

 

Forwood K 1, Penglase R 2, Perera C 2,3, Pati N 1,3 

1 Department of Haematology, The Canberra Hospital, 2 Department of Rheumatology, The 

Canberra Hospital, 3 Australian National University Medical School 

 

Background 

Dermatomyositis is rarely recognised as a paraneoplastic syndrome associated with 

haematological malignancies including non-Hodgkin lymphoma.  We were involved in the 

case of a gentleman with debilitating and treatment resistant dermatomyositis found to be 

due to diffuse large B cell lymphoma.   

 

Case Summary 

We treated a 67 year old man who presented to hospital with rash, significant myalgias and 

severe malaise.  He was diagnosed with dermatomyositis with significant functional 

impairment with a poor ECOG of 3.  He was managed sequentially with methylprednisolone, 

intravenous immunoglobulin and methotrexate however there was no response and he 

deteriorated further.  Investigations were simultaneously undertaken to identify an underlying 

cause including a PET/CT scan which demonstrated FDG avid solitary para aortic lymph 

node (<1cm), mild hepatosplenomegaly and extensive muscular and cutaneous uptake.  A 

lymph node biopsy demonstrated DLCBL of non-germinal centre type. Further, staging bone 

marrow trephine showed involvement with large cell lymphoma.  Final diagnosis was made 

of dermatomyositis secondary to stage IV DLBCL.  The patient was treated as per standard 

protocol for DLBCL with 6 cycles of R-CHOP14 followed by 2 further doses of rituximab. 

Post treatment with the help of intensive physiotherapy and a rehabilitation program he had 

shown a complete recovery of his muscle tone, pain and had a generalised improvement 

including improvement in ECOG to zero.   

 

Conclusion 

This was a patient who was unresponsive to standard immunosuppressive medications to 

treat dermatomyositis who subsequently had a complete recovery with appropriate immune-

chemotherapy treatment of his DLBCL. This case highlights an uncommon, but very 

important presentation of DLBCL which if undetected could result in significantly increased 

morbidity or mortality.   

 

 

 

  



P060.  Ibrutinib for the treatment of mantle cell lymphoma (MCL): evaluating 

the correlation between patient-reported outcomes and durability of response 

in a phase 2 study 

 

Rule S 1, Goy A 2, Martin P 3, Ramchandren R 4, Alexeeva J 5, Popat R 6, Avivi I 7, Advani R 8, 

LeGouill S 9, Horowitz N 10, High L 11, Yuan Z 12, Kranenburg B 13, Zhuang S 12, Deraedt W 14, 

Rizo A 12, Wildgust M 12, Wang M 15 

1 Derriford Hospital, Plymouth, UK, 2 John Theurer Cancer Center at Hackensack University 

Medical Center, Hackensack, NJ, USA, 3 Weill Cornell Medical College, New York, NY, 

USA, 4 Wayne State University Hudson-Webber Cancer Research Center, Karmanos 

Cancer Center, Detroit, MI, USA, 5 Federal Medical Research Center, V.A. Almazov, St. 

Petersburg, Russia, 6 NIHR/ Wellcome Clinical Research Facility, University College London 

Hospitals NHS Foundation Trust, London, UK, 7 Tel Aviv Medical Center, Tel Aviv, Israel, 8 

Stanford Cancer Institute, Stanford, CA, USA, 9 Service d'hématologie clinique CHU de 

Nantes (France), INSERM UMR 892 équipe 10, Nantes, France, 10 Rambam Health Care 

Campus, Haifa, Israel 

 

Aim 
To investigate the relationship between patient-reported outcomes and durability of response 
using data from a phase 2 study of single-agent ibrutinib for patients with previously-treated 
MCL.  
 
Methods 
The phase 2 SPARK study evaluated the efficacy and safety of single-agent ibrutinib in 
patients with MCL who had received a rituximab-containing regimen and had progressed 
after ≥2 cycles of bortezomib therapy. In this multicentre, single-arm study, patients were 
enrolled to receive 560 mg/day ibrutinib continuously until progressive disease (PD) or 
unacceptable toxicity. The primary end point was the overall response rate in response-
evaluable patients, as assessed by an Independent Review Committee. Secondary end 
points included patient-reported outcomes (FACT-Lym).  
 
Results 
Overall, 25 of 110 evaluable patients (22.7%) were considered to have primary resistant 
disease (PD at first disease evaluation), with 85 of 110 (77.3%) considered as “responders”: 
22 patients (20%) were considered to have moderate response (stable disease [SD] or 
better, but with PD within 12 months; MR group), and 63 patients (57.3%) were considered 
to have durable response (SD or better, maintained for >12 months; DR group). Median 
progression-free survival for the total evaluable population was 10.5 months; 4.1 months for 
the MR group and 16.8 months for the DR group. Additionally, 67 of 109 response-evaluable 
patients who had PRO results (61.5%) achieved a clinically-meaningful improvement in 
lymphoma symptoms based on a change of ≥5 points on the FACT-Lym, with 57 of the 80 
“responders” who had a post-baseline FACT-Lym evaluation (71.3%) achieving this 
clinically-meaningful level of improved quality of life. 
 
Conclusion 

Single-agent ibrutinib was highly efficacious in this study with a majority of patients 

responding to therapy and achieving long, durable remissions. Moreover, patients with 

clinical responses to ibrutinib also tended to show clinically-meaningful improvements in 

patient-reported outcomes. 



P061.  Multicentric castleman disease with plasmablastic changes in 

association with HIV-negative kaposi's sarcoma: case report and review. 

 

Irhimeh M 1, Cooney J 2 

1 Cell & Tissue Therapies, WA. (CTTWA), 2 Fiona Stanley Hospital, Murdoch, WA. 

 

Aim 

To report an unusual case and review aetiology and management of a 71 year old HIV-

negative male with a six year history of Kaposi’s sarcoma, who developed progressive 

lymphadenopathy and associated PET/CT widespread changes.  Biopsy revealed 

multicentric Castleman Disease with plasmablastic changes with HHV-8 positivity.  

 

Method 

The biopsy studies were reviewed together with associated investigations including 

laboratory and imaging investigations.  The patient was seen regularly and the previous case 

notes were examined including previous therapies.  Ongoing clinical follow-up, together with 

haematological and lymphoid parameters and imaging continue. 

 

Results 

The role of HHV-8 as a central causative agent in both Kaposi’s sarcoma and Castleman 

Disease is noted, and the associated excessive release of IL-6 and other cytokines which 

drive the lymphoid proliferation.  The role of Rituximab in this condition reducing the 

reservoir of HHV-8 positive cells was noted. 

The patient was initially commenced on single agent Rituximab 375mg/m2 with other agents 

including steroids, Etoposide and anti-IL-6 therapy deferred.  Initial infusions were 

uncomplicated and without infusional toxicities or associated infections after treatment.  

Initial early response was encouraging.  Follow up imaging and blood testing are pending 

and will be updated at the meeting. 

 

Conclusion 

This rare case of HIV-Negative Kaposi’s sarcoma developing Castleman Disease is 

reported, with the driving role of HHV-8 and associated IL-6 discussed.  Rituximab has been 

shown to be effective in similar cases, and we will report response to this therapy and 

subsequent progress. 

 

 

 

 

  



P062. Australian utility elicitation in previously treated patients with relapsed 

indolent Non-Hodgkin Lymphoma (iNHL) 

 

Elsome A 1, Mellor J 1, Cognet M 2, Mesana L 2, Pacou M 3, Taieb V 2 

1 Gilead Sciences, 2 Amaris, United Kingdom, 3 Amaris, France 

 

 

Aim 

Relapsed indolent non-Hodgkin lymphoma (iNHL) is a life-threatening, incurable condition. 

Disease response and improvement in quality of life (QoL) are important treatment goals for 

iNHL patients. EQ-5D is a standardised and validated generic instrument that can be used to 

elicit a single index of health status (a utility). National utilities for relapsed iNHL have been 

reported for several European countries (Cognet et al, 2015). The study objective was to 

generate Australian utility estimates by health state (progression or progression-free) in 

relapsed iNHL.  

 

Method 

A web-survey including socio-demographic and clinical questions as well as the EQ-5D-3L 

was conducted. Patients were recruited from France, United Kingdom, Germany, Italy and 

Spain between 25th June and 13th August 2014. Mean utility values were generated by 

health state: progression free and progressive disease. Remission was defined as showing 

no sign of active disease and progression defined as experiencing symptoms of iNHL. 

Australian tariffs (Viney et al. 2011) were applied to the collected EQ-5D data. 

 

Result 

The results show that the quality of life of a patient with iNHL is impacted by disease 

progression. A total of 82 patients were included in the web-survey, 55 were in disease 

remission and 27 in disease progression. All patients were previously treated, and 21 

patients received 2 lines of therapy or more. Patients with the highest utility scores were 

those who had experienced disease remission (mean=0.723, SD=0.26). Patients in the 

progression state had the lowest utility scores (mean=0.550, SD=0.28). The mean utility 

increment for patients in remission compared to patients in the progression state was 0.173.  

 

Conclusion 

This study confirms that using Australian utilities, the QoL of a previously treated iNHL 

patient is higher in disease states of progression free than in progression. These utilities 

could be used to inform an economic evaluation of cost effectiveness. 

 

 

 

 

 

 

 



P063.  Single centre experience using DA-R-EPOCH in high risk diffuse large B 

cell lymphoma (DLBCL) as defined by the “double expressor” phenotype 

 

Ng T, Campbell P, Kipp D, Rose H 

 Andrew Love Cancer Centre, University Hospital Geelong 

 

Aim 

Outcome assessment of a cohort of high risk DLBCL patients with ‘double expressor’ 

lymphoma, treated with dose-adjusted-rituximab-EPOCH (DA-R-EPOCH) chemo-

immunotherapy. 

 

‘Double hit’ DLBCL, defined as the presence of both the c-myc and bcl-2/bcl-6 gene 

rearrangements on cytogenetics/FISH, is associated with an inferior outcome following R-

CHOP chemo-immunotherapy. ‘Double expressor’ DLBCL, defined as the presence of the 

‘double hit’ phenotype based on immunohistochemistry, is also associated with a worse 

outcome following R-CHOP. 

   

DA-R-EPOCH is an infusional chemotherapy regimen deploying doxorubicin, vincristine and 

etoposide to enhance cell kill of rapidly proliferating tumour cells, together with pulsed 

cyclophosphamide and rituximab. There is encouraging data using this regimen in ‘double 

hit’ DLBCL, Burkitt’s and Primary Mediastinal DLBCL.  

 

Method 

We retrospectively reviewed the tolerability and outcome of 8 patients with “double 

expressor” DLBCL receiving DA-R-EPOCH at University Hospital Geelong. 

 

The median age was 68 years old (range 59 - 86). 6 patients (4 males, 2 females) had bulky 

disease. Median serum lactate dehydrogenase (LDH) is 510 U/L (range 199 - 6285). 

Baseline pre-treatment, interim and post-treatment PET/CT scans were performed in all 

patients and patients with residual PET positive masses received consolidation IFRT. 4 

patients received 2 cycles of intermediate dose intravenous methotrexate as CNS 

prophylaxis. 

 

Result  

The overall complete metabolic response rate for the entire cohort was 50%. Patients with 

proliferative disease (LDH >2000 U/L) achieved complete metabolic responses and 

impressive partial structural responses. Images of these patients will be presented. 

 

3 patients (32.5%) had progressive disease, of which 2 patients had non-germinal centre 

immunophenotype and the other patient had significant bulky extra-nodal (hepatic) disease. 

 

Details of tolerability, toxicity, dose adjustment and steroid modification will be presented.  

 

 



Conclusion 

DA-R-EPOCH was well tolerated in this predominantly elderly patient population and 

resulted in impressive tumour reduction, particularly in patients with bulky disease and 

markedly elevated LDH. 

 

 

 

  



P064.  To investigate the role of SMG1 and ATM in haematopoietic cancer 

development and patient outcomes. 

 

Rebeiro P 1, James A 2, Ling S 3, Caxeiro N 2, Lee C 2, Roberts T 2 

1 UNSW Australia, 2 Ingham Institute for Applied Research, University of Western Sydney, 3 

Liverpool Hospital 

 

The phosphoinositide 3 kinase-like kinase (PIKK) family of proteins have well described 

roles in responses to cellular stress including DNA damage and nutrient deprivation.  These 

are important pathways for cancer survival.  Members of the PIKK family include SMG1, 

ATM, ATR, the DNA-dependent protein kinase catalytic subunit and the mammalian target of 

rapamycin (mTOR).  SMG1 has a well characterised role in nonsense-mediated decay 

(NMD), a process that ensures the rapid degradation of mRNA containing premature stop 

codons.  Mouse studies have demonstrated that loss of expression of SMG1 leads to an 

increase in lymphomas predominantly Diffuse Large B Cell Lymphoma (DLBCL).  Loss of 

SMG1 expression has also been noted in other human cancers, in particular lung 

adenocarcinoma and acute myeloid leukaemia.  ATM is a well-known tumour suppressor 

and loss of ATM expression has been linked to lymphoma and leukaemia development as 

well as altered responses to treatment.   

 

Hypothesis 

Loss of SMG1 and ATM in humans predisposes to haematological malignancies.   

 

Aim 

To assess the expression of SMG1 and ATM proteins in primary samples of DLBCL and 

Chronic Lymphocytic Leukaemia (CLL) 

 

Method 

1. Approximately 100-200 samples of lymph nodes of lymphoma in the tissue bank will be 
obtained retrospectively.   SMG1 and ATM protein levels will be analysed via western 
blotting and the effect of their loss on mTOR pathway activation analysed by western 
blotting for phosphorylation of mTOR substrates.  The expression levels will be 
correlated with clinical data regarding histology, clinical characteristics, treatment 
response and survival data.   

2. Prospective collection of blood samples from patients with CLL will be performed.  The 
leukaemia population will be purified by Ficoll and immunomagnetic beads.  The 
expression of SMG1 and phosphorylation of mTOR substrates  will be assessed by 
western blotting.  DNA will also be analysed for loss of heterozygosity.   

 

Results 

Preliminary results will be presented in the meeting.   

 

 

 

 



P065.  Management and outcome of gastric lymphoma- experience from a 

Western Australia tertiary centre. 

 

Loo S 1, Carnley B 2, Cordingley F 3, Leahy M 4 

1 Department of Haematology, Royal Perth Hospital, 2 Department of Haematology, Royal 

Perth Hospital, 3 Department of Haematology, Royal Perth Hospital, 4 Clinical Professor of 

University of Western Australia 

 

 

Aim 

We investigate the management and outcome of gastric lymphoma diagnosed in a Western 

Australia tertiary centre in order to determine need for pre-treatment chemotherapy, 

provision of chemotherapy as an inpatient or outpatient, role of bowel rest and review the 

rates of complications including perforation and haemorrhage post-chemotherapy.   

 

Method 

We investigated all patients diagnosed with gastric lymphoma in Royal Perth Hospital from 

2010 – 2015 via the anatomical pathology database from the Department of Pathology, and 

reviewed the histological subtype, extent of disease at diagnosis, chemotherapy regime and 

course of inpatient or outpatient treatment. We identified the rates of complications after 

treatment to analyse outcome.  

 

Results 

This study included 15 patients diagnosed with primary gastric lymphoma in Royal Perth 

Hospital over a 5-year period. The most common histological subtype was diffuse large B-

Cell lymphoma (40%) followed by MALT lymphoma (25%), mantle cell (13%) and others 

(Burkitt’s, follicular and unknown subtype).  5 had localised disease and 10 had extensive 

disease.  

 

All patients with localised disease received chemotherapy on an outpatient basis and 4/5 are 

in remission. Among 10 patients with advanced disease, majority received the first cycle of 

chemotherapy as an inpatient. None of the patients went on gut rest during chemotherapy.  

Only 2 patients received outpatient chemotherapy with no complications. Post-chemotherapy 

haemorrhage occurred in 1 out of 15 patients and the time frame was within one week post-

first cycle of chemotherapy. No gastric perforation was observed.  

 

Conclusion 

Gastric lymphoma is the most common extranodal manifestation of non-Hodgkin’s 

lymphoma and chemotherapy has been established as optimal treatment. Outpatient 

chemotherapy can be provided to patients and normal oral diet can be maintained in patients 

with advanced disease without significant complications such as gastrointestinal 

haemorrhage or perforation.  

 

 



 

P066.  Hodgkin lymphoma with ophelia syndrome (paraneoplastic limbic 

encephalitis): an unusual presentation and clinical course 

 

Salvaris R 1, Cooney J 2 

1 Royal Perth Hospital, 2 Fiona Stanley Hospital 

 

Aim 

To report a challenging case of a 60 year old female patient who presented with cognitive 

and motor deterioration over several months with delayed diagnosis of Hodgkin lymphoma.  

She attained PET negativity following two cycles of ABVD, which became positive following 

six cycles.  Subsequent biopsy showed ongoing lymphoid activation but ongoing remission 

and partial neurological recovery.   

  

Method 

The case was reviewed together with associated investigations including tissue samples, 

laboratory, imaging and neurological investigations.  The patient was seen regularly and the 

previous case notes were examined including therapies.  Ongoing clinical follow-up, together 

with imaging, haematological and neuro-cognitive assessments continue.  A literature review 

of this rare condition was performed. 

 

Results 

The challenges of diagnosis of malignancies presenting with unusual paraneoplastic 

conditions are presented, which included an initial negative biopsy of enlarged lymphoid 

tissue in this case.  Challenges included delivery of chemotherapy in the cognitively impaired 

patient and also geographic difficulties.  Despite obtaining rapid PET negativity on receiving 

ABVD chemotherapy, cognitive improvement was slow and remains incomplete.  Follow up 

biopsy of PET positive lymphoid tissue after completion of six cycles of ABVD showed 

ongoing reactive changes in association with polyclonal increase in immunoglobulins.  The 

patient remains in clinical and PET/CT remission, but has ongoing suboptimal cognitive 

function. 

  

Conclusion 

Hodgkin Lymphoma may rarely present with neurological paraneoplastic symptoms and 

signs, as in this case, and the associated challenges with management are highlighted. 

  

 

 

 

 

  



P067.  Venous thromboembolism in patients with diffuse large B-cell 

lymphoma; is there a difference in cell of origin subtype? 

 

Slocombe A 1,4, Chunilal S 1, Shortt J 1,2, Grigoriadis G 1,2, Patil S 1,4, Gregory G 1, Kumar B 3, 

Opat S 1,2, Gilbertson M 1 

1 Monash Haematology, Monash Health, Melbourne, Victoria, Australia, 2 School of Clinical 

Sciences at Monash Health, Monash University, Melbourne, Victoria, Australia, 3 Department 

of Anatomical Pathology, Monash Health, Melbourne, Victoria, Australia, 4 Department Of 

Haematology, Alfred Health, Melbourne, Victoria, Australia 

 

Overview 

Venous thromboembolic events (VTE) can be a significant complication in patients with 

lymphoma and has previously been associated with high-grade disease. The purpose of this 

study was to determine if there is an association between VTE and the cell of origin subtype 

(activated B-cell (ABC) or germinal centre (GCB)) in diffuse large B-cell lymphoma (DLBCL). 

 

Method 

Patients at a central metropolitan hospital were identified through a lymphoma database 

from 2005 to current. There were 145 patients identified with a known cell of origin subtype. 

The medical records of these patients were reviewed for evidence of VTE immediately prior 

or following the diagnosis of DLBCL. 

  

Results 

There were 121 patients with complete medical records; 70 with GCB subtype and 51 with 

ABC subtype. A total of 7 (5.8%) patients developed VTE; all VTE episodes were deep vein 

thrombosis with no episodes of pulmonary emboli identified. All 7 episodes were after the 

diagnosis of lymphoma; 5 occurred during chemotherapy, one was due to venous 

compression due to progressive disease and one was after completion of chemotherapy in a 

patient who later relapsed.  VTE was more common among the ABC subgroup (7.8% vs 

4.3%) however this was not significant (p=0.453). Within the cohort there was no difference 

in the rate of VTE between males and females (Both 5.8%) and VTE did not predict mortality 

(mean survival 3.1 years in VTE vs 2.1 years (p=0.17).  Patients with higher stage disease 

(Ann Arbor stage 3 or 4) had an incidence of 7.1% for the development of VTE (n=6) 

compared to 3.3% in patients with lower stage disease (n=1) (p=0.674).  

 

Conclusion 

There was no significant difference in the incident of VTE between DLBCL subtypes, 

however the rate was higher the ABC subtype. Further studies with a larger cohort of 

patients may clarify this further.  

 

 

  



P068.  A case of primary splenic diffuse large B cell lymphoma presenting as 

autoimmune haemolytic anaemia 

 

Tiong I 1, Roxby D 2, Giri P 3 

1 SA Pathology, 2 Royal Adelaide Hospital 

 

A 36-year-old male presented with a 1-month history of worsening lethargy, associated with 

night sweats, weight loss, and left upper quadrant abdominal pain. Physical examination 

revealed splenomegaly but no hepatomegaly or lymphadenopathy. Blood tests revealed 

features of haemolytic anaemia including low haemoglobin, undetectable haptoglobin, and 

elevated reticulocyte count, LDH, and bilirubin, and a strongly positive DAT with anti-C3d. 

The blood film showed occasional spherocytes but no red cell agglutination. Cold agglutinin, 

cryoglobulin, paraprotein, paroxysmal nocturnal haemoglobinuria, viral serology and 

autoimmune screens were all unremarkable.  

 

Computed tomography scan revealed splenomegaly (16.6 cm) with multiple hypodense 

splenic lesions. Positron emission tomography scan demonstrated marked irregular 

fluorodeoxyglucose uptake within the spleen and a small left para-aortic lymph node. Bone 

marrow involvement was not found following biopsy. Examination of splenic tissue confirmed 

a diffuse large B cell lymphoma (DLBCL), germinal centre phenotype, proliferative index 

70%, with negative MYC immunohistochemistry and Epstein-Barr encoded RNA in-situ 

hybridization. His haemolytic anaemia fully resolved within 2 weeks of post-splenectomy. At 

the time of writing, he is undergoing RCHOP therapy with no recurrence of haemolytic 

anaemia.  

 

This case illustrates two atypical presentations of DLBCL, namely primary splenic 

involvement and autoimmune haemolytic anaemia (AIHA). A retrospective study showed an 

improved overall survival with splenectomy in comparison to chemotherapy alone (ASH 

Abstract 2014). The nature of autoimmune haemolytic anaemia was unclear in this case. 

The pattern was suggestive of cold AIHA but neither red cell agglutination nor cold 

agglutinins were demonstrated. Unfortunately, Donath-Landsteiner test was not performed.  

 

In summary, this is a case of primary splenic DLBCL presenting as autoimmune haemolytic 

anaemia.  

 

 

 



P069.  Change in lymphocyte count as a predictor of symptom return in 

patients with sezary syndrome (SS) or erythrodermic mycosis fungoides (eMF) 

treated with low-dose alemtuzumab: the first step to a maintenance strategy. 

 

van der Weyden C 1, Khot A 1, Dickinson M 1, Prince M 1,2 

1 Peter MacCallum Cancer Centre, East Melbourne, 2 University of Melbourne 

 

 

Aim 

To assess time to return of symptoms in patients with Sezary syndrome (SS) or 

erythrodermic mycosis fungoides (eMF) treated with low-dose alemtuzumab, and to assess 

whether increasing lymphocyte count preceded symptoms.  

 

Method 

All patients known to the Peter MacCallum Cancer Centre Skin Lymphoma outpatient clinic 

treated with low dose alemtuzumab for SS or eMF between 2012 and 2015 were included. A 

retrospective review of patient files and pathology data was conducted to determine duration 

of treatment, lymphocyte count at time of symptom return, and time to symptom return from 

last treatment. A cut-off lymphocyte count was then assessed for its value as a predictor for 

imminent symptom return.  

 

Results 

17 patients were included. All received alemtuzumab 10mg three times per week given as a 

subcutaneous injection for a planned 4-8 week period.  

 

Table 1 – Patient Characteristics 

Sex                                                         Male 

        Female 

10 

7 

Diagnosis                                                   SS 

           Erythrodermic MF  

  SS with history of large cell       

            transformation 

           SS and CLL 

13 

2 

 

1 

1 

Age (years) Median 68, range 35-84 

Number of previous treatments Median 2, range 0-5 

Number of alemtuzumab doses Median 13, range 7-18  

 



 

Table 2 – Absolute Lymphocyte Counts (n x 10^9/L) 

Baseline Median 2.33, range 0.84-14.8 

Nadir Median 0.09, range 0.03-0.18 

Lymphocyte count at symptom return Median 0.635, range 0.22-1.96 

 

Table 3 – Correlation between lymphocyte count return and symptom return  

Time from end of treatment to lymphocyte 

count >0.5x10^9/L (weeks) 

Median 5, range 3-32 

Time to recurrence of symptoms (weeks) Median 12, range 4 to >52 

Time from lymphocyte count >0.5x10^9/L to 

symptom return (weeks) 

Median 4, range -4 to >40 

 

In 14 of 17 patients, lymphocyte increase to >0.5x10^9/L preceded symptom return by a 

median of four weeks. Two patients had symptom return at counts of <0.5x10^9/L. One 

patient had symptoms concurrent with lymphocyte count reaching >0.5x10^9/L. 

 

Conclusion 

Alemtuzumab achieves rapid but short remissions, and increasing lymphocyte count 

>0.5x10^9/L preceded symptoms in a majority of patients.  

 

Future Directions 

Increasing lymphocyte count may be a useful predictor for symptom return, and could be 

used in conjunction with flow cytometric assessment of Sezary cell populations or T-cell 

subsets to guide timing of alemtuzumab redosing as a ‘maintenance’ program, or the 

introduction of follow-on therapies eg. histone-deacetylase inhibitors or extracorporeal 

photopheresis. 

 

 

 

  



P070.  The incidence of bleomycin lung toxicity (BLT) in hodgkin’s lymphoma 

patients treated with adriamycin, bleomycin, vinblastine, dacarbazine (ABVD) 

and prn peg-filgrastim. 

 

Wong M 1, Cochrane T 2 

1 Gold Coast University Hospital, Queensland, Australia, 2 Gold Coast University Hospital, 

Queensland, Australia 

 

 

Aim  

The objective of this study is to identify various factors associated with the development of 

BLT in HL patients on ABVD chemotherapy, receiving peg-GCSF on a PRN basis. The 

results are compared to a prior study conducted in this centre on HL patients on ABVD who 

were given regular peg-G-CSF. 

 

Methods 

Single centre, retrospective study of 25 patients with HL treated with ABVD from 2012-2014. 

Data collected included age, renal function, smoking, respiratory history, radiotherapy, 

cumulative bleomycin dose and number of peg-G-CSF doses received. Patients were split 

into 2 groups; those that developed BLT versus patients who did not develop BLT (Non-

BLT).  

 

Results 

The study cohort comprised 25 patients. Median age is 36. The incidence of BLT was 36%. 

Median age of patients in the BLT group was 51; median age of the non-BLT group was 24 

years. Of the 9 patients who developed BLT, 4 received peg-GCSF (median number of 

doses 3). 3 of the 16 patients in the non-BLT group received a dose of peg-GCSF (median 

number of doses 1). Median number of ABVD cycles received in the BLT group prior to 

developing BLT is 3.5 cycles.  The median number of ABVD cycles received in each group is 

6. The results of the prior study, which used regular peg-GCSF, demonstrated a 30% 

incidence of BLT. In this study, median age for BLT was 69 years versus 31 for non-BLT. 

 

Conclusion 

The incidence of BLT in this study where peg-GCSF was used in a prn fashion is similar to 

the previous study where regular peg-GCSF was used (36% versus 30%). However it is 

noted that in this study, the population that developed BLT had a higher median dose of 

peg-GCSF than the non-BLT population. Age seem to be the most significant risk factor in 

developing BLT.  

 

 

 

 

 

 



P071.  A retrospective analysis of Queensland patients with lymphoma 

according to place of residence at diagnosis and socioeconomic status 

 

Wright F 1, Mollee P 2, Dunn N 3, Colquist S 3, Moore J 3 

1 Princess Alexandra Hospital/Royal Brisbane and Womens Hospital., 2 Princess Alexandra 

Hospital, 3 Queensland Cancer Control Analysis Team 

 

Aim 
Poorer cancer survival has been reported in rural areas for nearly 20 years. However it is 
unknown if this applies to survival of patients in Queensland with various subtypes of 
lymphoma.  
 
Methods 
Retrospective population based study of all patients aged over 15, diagnosed with 
lymphoma in Queensland between 1993 and 2012. Lymphoma subtypes investigated 
include: DLBCL, follicular lymphoma, highly aggressive lymphomas (Burkitt and 
lymphoblastic lymphoma), Hodgkin lymphoma, and peripheral T cell lymphomas. Primary 
analysis was according to urban/rural residence and socioeconomic status at diagnosis, with 
secondary analysis according to eligibility for PBS supply of rituximab by date of diagnosis 
for DLBCL and follicular lymphoma, and year of diagnosis for other lymphoma subtypes. 
 
Results 
In multivariate analysis there was no difference in 5 year overall survival between rural and 
urban patients, or by socioeconomic status. Patients with DLBCL eligible for PBS rituximab 
had a 44% reduced chance of dying within 5 years (HR 0.56, 95% CI 0.51-0.62, p<0.001). 
While follicular lymphoma patients had a 54% reduction in risk of death within 5 years (HR 
0.46, 95% CI: 0.38-0.56, p<0.001). Patient survival from highly aggressive lymphoma 
significantly improved during the 1998-2002 period onwards. There has been no significant 
change in Hodgkin lymphoma or peripheral T-cell lymphoma 5 year overall survival between 
1993 and 2012. 
 
Conclusions 
Residence and socioeconomic status do not significantly affect lymphoma survival in 
Queensland. Survival of patients with DLBCL and follicular lymphoma has significantly 
improved since the introduction of rituximab under the PBS, however direct treatment related 
information is required to confirm the magnitude of this impact. 
 

 

 

  



P072.  A challenging diagnosis of a CNS intravascular lymphoma 

 

Yong A 1, Hahn U 2 

1 SA Pathology, 2 Queen Elizabeth Hospital, South Australia 

 

A 48 year old man was initially admitted to hospital for further investigations following 

increasing seizure frequency with prominent white matter changes on a brain MRI. A 

diagnosis of presumed cerebral small vessel vasculitis was made following a CSF fluid 

assessment, paucity of small vessel appearances on the brain MR angiogram, and an 

inconclusive frontal lobe biopsy. He was treated with cyclophosphamide with a slight 

temporary improvement. There were multiple changes to his anti-epileptic medications due 

to adverse effects which included acute severe liver enzyme derangement, encephalopathy 

and worsening drowsiness. Six months after his initial diagnosis, he had deteriorated 

significantly, was bedbound and needed help with activities of daily living.  

A repeat MRI showed progression of white matter changes and a second brain biopsy was 

arranged after extensive discussions with his next of kin. The second biopsy showed a 

population of large lymphoid cells which filled and distended the lumina of small vessels, 

consistent with a intravascular large cell lymphoma. The large cells were positive for CD20, 

with co-expression of CD5 and MUM1. The MIB1 stain showed a high proliferative index.  

Following this result, there were extensive discussions between the neurology team and the 

haematology team and a decision made to proceed with chemotherapy treatment. He was 

given a cycle of RCHOP chemotherapy which he unfortunately tolerated poorly. He 

continued to deteriorate with ongoing seizures and after a repeat MRI showing new white 

matter lesions, including new brainstem lesions, active measures were withdrawn and he 

passed away peacefully two months after his diagnosis.  

This case illustrates the difficulties and challenges of diagnosing a CNS intravascular 

lymphoma with manifestation in an area that is not easily accessible for biopsy. This resulted 

in a delayed diagnosis and treatment in a disease subtype that is rare and is associated with 

a poor prognosis. 

 

 

  



P073.  The spectrum of infective complications in patients receiving 

azacitidine (AZA) for myelodysplasia or acute myeloid leukemia. 

 

 

This abstract has been withdrawn 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P074.  Erythroid flow cytometry in myelodysplastic syndromes (MDS) 

 

Lee D, Nguyen V, Burbury K, Westerman D 

 Peter MaCallum Cancer Centre 

 

Aim 

To assess erythroid dysmaturation by flow cytometry (FC)  

 

Method 

FC was performed on bone marrow (BM) aspirate samples from patients suspected of 

having MDS.  Control normal BM samples were obtained from patients undergoing staging 

procedures for lymphoma and were clear of marrow disease. The diagnosis of MDS was 

confirmed morphologically and/or cytogenetically.  

 

Erythrocytes were lysed (FACSlyse) to achieve only nucleated bone marrow cells.  All 

samples were processed and analysed within 30 hours of collection on a BD FACS Canto II 

(Becton, Dickinson and Company). The antibody panel consisted of erythroid and stem-cell 

specific antigens (Table 1). Four stages of maturation within the erythroid populations were 

defined and analysed. Normal antigenic expression on maturing erythroid populations were 

defined by creating a “reference” file of 10 merged normal controls.  Aberrant expression 

was defined as ≥0.3 log deviation from the normal reference expression.   

 

Result 

Samples from 25 MDS patients and 32 normal control patients were analysed. MDS 

subtypes included:  9 RCMD, 1 RCUD, 1 RARS-T, 5 therapy-related MDS, RAEB-1, 1 

RAEB-2, 2 CMML-1 and 2 CMML-2. In the MDS cohort, the median haemoglobin (Hb) was 

100 g/L (range 53-126), median neutrophil count 1.76 x 109/L (0.23-5.58) and median 

platelet count 131 x 109/L (24-452). 

 

Aberrant CD36 and CD105 expression on all maturing erythroid populations demonstrated a 

specificity ranging from 88-100%. CD71 expression was found to be the least useful marker 

for discriminating MDS from normal.  3 (12%) patients demonstrated asynchronous 

expression of CD105 negativity with CD117 positivity, which was not observed in any control 

sample. 

 

Conclusion 

Immunophenotyping of the erythroid lineage may provide contributory diagnostic information 

in MDS cases, particularly if they do not meet standard WHO criterion.  Further studies are 

required to confirm these findings in a larger cohort. 

 

Table 1 

BV421 V500 FITC PE PC5 PE/Cy7 APC APC-H7 

CD33/19 CD45 CD36 CD105 CD117 CD34 CD71 DRAQ5 



P075.  Transfusional iron overload in MDS: to look or overlook. 

 

Scholes T, Enjeti A, Ashraf A, Carr D, Ahmad N 

 Calvary Mater Hospital Newcastle 

 

Aim 

To evaluate the current monitoring and treatment practices of Transfusional iron overload in 

patients with Myelodysplastic Syndrome (MDS). 

 

Method 

A retrospective audit was performed reviewing patients on the chronic transfusion program 

within a tertiary hospital Haematology day ward. Data collected included demographics, 

diagnosis, transfusion record for 2014 (January-December), pathology including iron studies 

and treatment with an iron chelation agent. This data was collected over a one year period 

from January 2014 to December 2014. Once data was collated, patients whose diagnosis 

did not include MDS and those patients who received no red cell transfusions in 2014 were 

excluded.  

 

Result 

Of the 102 patients on the chronic transfusion program in the 2014 period, 57 patients had a 

diagnosis of MDS. Within this group the number of transfusions received ranged from 2 to 55 

(median=13) Ferritin was checked on 0-28 occasions in 2014 with 35 patients returning 

ferritin levels >1000µg/L. 15 patients with transfusional iron overload had been commenced 

on iron chelation agent, Desafirox with a further 4 patients being considered for 

commencement. Of the remaining 16 patients not on chelation therapy documentation was 

found in 9 patients citing high risk disease, renal failure and inability to tolerate for not 

treating transfusional iron overload.  

 

Conclusion 

 Currently no widely accepted guidelines exist for monitoring of iron overload secondary to 

red cell transfusions and the subsequent commencement of chelation therapy in MDS.  It is 

not then surprising to see significant variability in current practices.  MDS contributes a large 

proportion to the chronic transfusion population group and thus are at risk of overload and its 

associated consequences on morbidity. Commencement of iron chelation occurred in 40% 

of patients in this audit, it is likely the remaining 60% were excluded due to significant co-

morbidities, progressive disease or inability to tolerate chelation therapy.  

 

 

  



P076.  Evidence of dysregulation of autophagy in the myelodysplastic 

syndromes 

 

Vilcassim F 1, Arora T 1, Grigoriadis G 1.2.3,4, Banerjee A 1,2 

1 Hudson Institute of Medical Research, 2 School of Clinical Sciences, Monash University, 3 

Monash Health, 4 Alfred Health 

 

Background 

Autophagy is an evolutionary conserved pathway for degradation of damaged cellular 

biomolecules and organelles through autophagolysosomes. It is initiated by the Atg1-Atg13 

protein complex and activated by stress signals including inflammation. In most cancer cells, 

iron metabolism is increased producing mitochondrial reactive species. This induces 

autophagy, which recycles damaged mitochondria (mitophagy) promoting cell survival.  

Erythroid precursors from MDS patients demonstrate increased levels of autophagosomes, 

possibly either due to enhanced initiation of a pathway working at full capacity or a block in 

the distal step.  

 

We hypothesise that increased levels of autophagy results in clonal evolution and disease 

progression and that modulation of iron may be utilized to understand the role of autophagy 

in the survival of the malignant haematopoietic clone. 

 

Aim 

Inhibition of autophagy may represent a novel therapeutic approach in MDS. We wanted to 

1. Determine the role of autophagy in neoplastic myeloid precursor and 

2. Explore what impact modulation of iron has on this quality control system.  

 

Method  

The myeloid cell line, THP1 expressing the autophagy reporter LC3-GFP was utilized. LC3 is 

a soluble protein that is recruited to the autphagosomal membrane prior to degradation. 

Chloroquine (CQ) treatment was used to visualize basal autophagy.  

Cells were treated with Deferasirox (DFX) with or without chloroquine, fixed and analysed 

using Flow Imaging on the Amnis platform.  

 

Results  

10 000 cells were analysed by flow imaging for each treatment and 100 live cells were 

individually analysed for the presence of fluorescent spots (LC3 II levels) in each cell, which 

would indicate autophagosome maturation. 82% of cells treated with chloroquine 

demonstrated increased LC3 II levels, compared with 60% of cells treated with combination 

of DFX and chloroquine. Cells treated with DMSO and DFX alone demonstrated less than 

20% with increased LC3 II level. 

 

 

 

 



Conclusions  

THP1 cells demonstrated increased levels of autophagy that was inhibited with iron 

chelation.  This may have implications in the treatment for low/intermediate risk 

myelodysplastic syndromes  

 

 

 

 

 

  



P077.  A retrospective analysis of the outcome of patients with 

myelodysplastic syndromes treated with azacitidine 

 

Yiu R, Yueh L, Ho A 

 Singapore General Hospital 

 

Aim 

Azacitidine, a DNA methyl transferase inhibitor, has been proven to alter disease nature of 

myelodysplastic syndromes (MDS) and improve survival of MDS patients compared to 

conventional care regimens. We aim to determine the response and survival outcome of 

patients with MDS or myelodysplastic/myeloproliferative neoplasm (MDS/MPN) treated with 

azacitidine in our institution. 

 

Methods 

We performed a retrospective analysis of 50 patients with MDS (n=45) and MDS/MPN (n=5) 

who received azacitidine from January 2009 to April 2015. Clinical, haematological and 

cytogenetic data were collected. Eleven patients underwent allogeneic stem cell transplant 

and their data were censored at the time of transplant. Treatment response and survival data 

were analysed by using SPSS version 21. 

 

Results 

Median age was 66 years (range 26-82). Thirty-five (70%) patients were male. Majority 

(82%) were Chinese. Median number of treatment cycles was 6 (range 1-30). Eleven 

patients were still receiving ongoing treatment with azacitidine at the time of analysis. 

Median follow-up duration was 14.7 months. Two-thirds of the patients were transfusion 

dependent at the start of treatment. Their international prognostic scoring system (IPSS) risk 

were intermediate-1 (n=17), intermediate-2 (n=25) and high (n=8). Their revised IPSS 

(IPSS-R) risk were low (n=2), intermediate (n=8), high (n=17) and very-high (n=23). Overall 

response rate was 38%, with complete remission (CR) and marrow CR attained in 20% and 

14% of patients respectively, whereas 32% had stable disease. Median overall survival was 

19.3 months. Notably transfusion dependency, high IPSS and very-high IPSS-R were 

predictors for poorer survival (all p<0.05). 

 

Conclusion 

Treatment response and survival in our cohort were similar to the report from the 

international AZA-001 study. We found that transfusion dependency and high risk prognostic 

scores at the start of azacitidine treatment had a negative impact on the survival outcome in 

our small series. 

 

 

 

  



P078.  An unusual presentation of systemic mastocytosis - case report 

 

Bhattacharyya P 1, Pasalic L 1,2 

1 ICPMR, Pathology West, Westmead Hospital, Sydney, Australia, 2 Prince of Wales Clinical 

School, University of New South Wales, Sydney, Australia 

 

Introduction 

Systemic mastocytosis, classified as a myeloproliferative neoplasm in which clonally derived 

mast cells infiltrate various extra-cutaneous organs including bone marrow, is a 

heterogenous and rare condition which can be difficult to diagnose if the initial presentation 

does not arouse clinical suspicion.  

 

Case Report 

A 61 year old man presented with recurrent episodes of pre-syncope and diaphoresis. This 

was in the context of a 6 month history of worsening right knee pain attributed to 

degenerative joint disease for which he was taking ibuprofen. Given these episodes seemed 

to coincide with the recent use of analgesics, he was initially surmised to have an allergic 

reaction to non-steroidal anti-inflammatory medications.  

 

Initial blood tests were unremarkable apart from an eosinophilia of 1.9 x 109. However, 

further imaging of the right knee necessitated by debilitating pain which had rendered the 

patient non-weight bearing, revealed ill-defined regions of abnormal marrow signal within the 

distal femur on MRI. Subsequent PET scans demonstrated abnormally increased avidity 

diffusely throughout the marrow space with heterogeneous sclerotic/lucent areas of cortical 

bone. Orthopedic consultation deemed direct biopsy of the femoral bone unadvisable due to 

the risk of causing a pathological fracture hence a bone marrow biopsy was undertaken by 

the haematologists as a minimally invasive alternative. 

 

The bone marrow trephine was remarkable for multifocal, sharply demarcated 

paratrabecular infiltrates of spindle shaped cells, with abundant streaming cytoplasm and 

eccentrically located nuclei. CD117 and CD25 staining confirmed these were indeed atypical 

mast cells within an inflammatory milieu of eosinophils and plasma cells accompanied by 

fibrosis.  

 

Conclusion 

The extremely heterogenous clinical presentation combined with the rarity of systemic 

mastocytosis can make diagnosis difficult in patients with this disease. Here we describe a 

case of systemic mastocytosis with an initial set of seemingly incongruent symptoms which 

were in retrospect harmonized with demonstration of classical histopathology.  

 

 

 

 

 



P079. Disseminated cryptococcus neoformans infection in patient treated with 

ruxolitinib chemotherapy for primary myelofibrosis 

 

Chau B 1, Mutsando H 2, Richmond J 2 

1 School of Medicine, University of Queensland, 2 Department of Haematology, Toowoomba 

Base Hospital 

 

Aim 

The JAK2 kinase pathway has been shown to be essential in negative feedback in 

haemopoietic cell signaling, affecting cellular proliferation and survival via the MAPK 

pathway. Pathway dysregulation is associated with myeloproliferative neoplasms. The 

development of novel and effective JAK1-2 inhibitors such as ruxolitinib has resulted in 

improved constitutional symptom control in patients with myelofibrosis. However, a small 

number of case reports have recently emerged associating opportunistic infections with 

therapy. 

 

Case Study 

A 68 year old male was treated by our haematology service with ruxolitinib for primary 

myelofibrosis manifesting in the form of cryptococcaemia, meningitis, and pneumonia. At 

diagnosis, he presented with a history of fever, anorexia, increasing cough with mild neck 

pain. Two months previously, his ruxolitinib dose was increased from 5mg bd to 20mg bd. 

The diagnosis was made on the basis of blood cultures and cryptococcal antigen testing in 

serum and cerebrospinal fluid. An incidental finding of infective endocarditis with MSSA and 

Streptococcal agalacticae bacteremia from PICC line therapy was also found during the 

same hospital admission. He was treated with liposomal amphotericin, fluconazole and 5-

fluorocytosine for his cryptococcal infection and six weeks of intravenous flucoxacillin for his 

infective endocardits. He passed away four months later from gram-negative sepsis 

(Escherichia coli). 

 

Results and Discussion 

Multiple theories exist explaining ruxolitinib’s potent immunosuppressive side effects, 

although clinical evidence is still limited. Inhibitory cytokine reduction effects at the receptor 

level have been demonstrated in vitro with ruxolitinib. Potent inhibition of dendritic cell 

generation, activation, migration and elicitation of T-cell response has also been 

demonstrated in human cell lines. We report what we believe to be the second published 

case report of disseminated Cryptococcal neoformans disease in a HIV negative patient 

treated with ruxolitinib.  

 

Conclusion 

Clinicians need to be aware regarding the potentially increased risk of opportunistic 

infections, the need to consider latent infection screening and anti-infective prophylaxis in 

the context of ruxolitinib therapy. 

 



P080.  Detection of mutations in individuals with myeloproliferative neoplasms 

by next generation sequencing: a pilot study 

 

Kearney A 1,2, Ling S 1 

1 South West Sydney Local Health District, 2 Ingham Institute of Applied Medical Research 

 

Aim 

Molecular analysis of haematological diseases is of great benefit to clinicians and patients 

alike not only in the stages of initial diagnosis but also in the classification of risk groups. 

This pilot study examines the use of next generation target sequencing as a method of 

mutation detection of three genes involved in the diagnosis of myeloproliferative neoplasms 

(MPN). 

 

Method 

Methodology followed the Illumina 16S Metagenomic protocol for a 2 step PCR amplification 

method for amplicon and library preparation, substituting locus specific primers targeting the 

genomic areas of interest for those pertaining to the 16S ribosomal RNA gene. JAK2, CALR 

and MPL genes for patients suspected of MPD (n=40). Paired end Miseq target sequencing 

was performed and subsequent results analysed using  the Resequencing workflow in Miseq 

Reporter off instrument and UCSC human genome 19 for alignment, followed by 

VariantStudio and Integrative Genomics Viewer (IGV, Broad Institute) for analysis of variant 

calls.  

 

Results 

Eleven individuals were detected with single base variants by NGS; nine with JAK2 exon 14 

mutations ( G>G/T) and two with MPL mutations ( G>G/T and C>C/T) and a further two 

samples exhibited the described type 2 CALR mutation ( A>A/ATTGTC).  

A further six individuals showed large CALR deletions detected by additional software 

analysis. 

Verification of NGS results were performed by sanger sequencing (off site) and fragment 

analysis (on site) depending on the type of mutation identified.   

 

Conclusion 

This pilot study explores the use of a NGS panel in haematology. The results are promising. 

In a clinical setting, targeted sequencing, rather than whole genome, is more pertinent for 

testing specific diseases as more patients can be tested simultaneously and more 

importantly, there is no generation of extraneous data which can cause a clinical ethical 

dilemma. 

 

 

 



P081.  An assessment of bone marrow morphological changes in essential 

thrombocythaemia and myelofibrosis and correlation with mutational status. 

 

Zantomio D 1, Wight J 1, Ormerod A 2, Tuckfield A 2, Macaskill L 2, Grigg A 1, Skafidas E 3, 

Juneja S 2 

1 Austin Health, Melbourne Victoria Australia, 2 Royal Melbourne Hospital, Melbourne 

Victoria Australia, 3 University of Melbourne, Melbourne Victoria Australia 

 

Aim 

We reviewed the peripheral blood (PB) and marrow trephines of patients with essential 

thrombocythaemia (ET) and myelofibrosis (MF) to determine whether JAK2-V617F, 

calreticulin (CALR) exon 9, thrombopoietin receptor (MPL) exon 10 gene mutations 

influenced marrow morphology. 

 

Method 

Patient samples previously diagnosed as ET/MF were included.  JAK2-V617F testing was 

performed by high resolution melting analysis, CALR exon 9 mutations by Sanger 

sequencing and MPL exon 10 mutations by both of these methods.  PB and trephine 

samples at diagnosis were assessed by two haematopathologists, blinded to both diagnosis 

and mutational status. PB film features were graded as present/absent. Trephine 

morphological features were graded according to predetermined scores. Assessment 

included:  cellularity, megakaryocyte size, abnormal megakaryocyte morphology (eg 

staghorn, pyknotic) graded according to absence (<10%), presence (10-50%) or 

predominance (>50% of cells), cluster size (>6 versus <6 megakaryocytes) and cluster 

characteristics (i.e. tight, loose). Contingency tables and Fisher’s exact method were used to 

assess for correlates between mutational status and morphological feature.  

 

Result 

Fiftytwo patient samples were reviewed. WHO categories were: ET; 24/52 (46%), primary 

MF; 15/52 (29%), Post ET MF; 7/52(13%), pre-fibrotic MF; 2/52(4%) and MPN 

unclassifiable; 4/52(8%). Mutational status was: JAK2-V617F: 22/52 (42%), CALR: 24/52 

(46%), MPL: 4/52(8%); 2 (4%) were triple negative. There was no statistical association 

between WHO diagnosis and mutational status (p=0.58), Table 1. The key finding of the 

analysis was that mutational status did not substantially impact on most morphological 

features scored. Some modest differences were observed: the JAK2-V617F mutated group 

had PB basophilia detected more often (p=0.025) and contained more samples with a 

predominance of staghorn megakaryocyte morphology (p=0.04) and less bare 

megakaryocyte nuclei compared to the combined JAK2-V617F negative groups (p=0.05). 

CALR exon 9 mutated samples showed a tendency for larger megakaryocyte cluster size 

compared to non-CALR mutated MPN (p =0.05).  

 

 

 

 



Conclusion 

With the caveat of a small sample size, while some distinctive morphologic features were 

observed in association with various mutations, they were not unique and were not sufficient 

to reliably predict mutational status based on morphology.  

 

Table 1. 

 

Diagnosis  Mutation   

 JAK2-V617F CALR MPL None 

ET 7 13 3 1 

MF (includes pre-

fibrotic & post-ET) 

12 10 1 1 

MPN unclassifiable 3 1 0 0 

 

  



P082.  Rapid molecular profiling of myeloproliferative neoplasms using 

targeted exon re-sequencing of 86 genes involved in JAK-STAT signalling and 

epigenetic regulation 

 

Perkins A 1, 2, Magor G 1, Klose N 1, 3, Tallack M 1, 3, Korbie D 4, Trau M 4, Mollee P 2 

1 Mater Research, University of Queensland, Brisbane, Queensland, 2 Princess Alexandra 

Hospital, Brisbane, Queensland, 3 School of Medicine, University of Queensland, Brisbane, 

Queensland, 4 Australian Institute of Bioengineering and Nanotechnology, University of 

Queensland, Brisbane, Queensland 

 

Aim 

To develop a NGS panel for rapid detection mutations underlying myeloproliferative 

neoplasms (MPN) to aid in diagnosis, prognosis and monitoring of response to therapies. 

 

Background 

The MPNs are a heterogeneous group of blood disorders characterised by excess 

production of mature blood cells with an increased risk of late transformation to acute 

leukaemia and myelofibrosis (MF). The V617F mutation in JAK2 is associated with most 

cases of polycythemia vera and ~50% of the cases of MF and essential thrombocythemia. 

Mutations in CALR and MPL make up about ~20% and 5% of the rest leaving a triple 

negative fraction of about 20%. CMML, CNL, mastocytosis, HES and MPN/MDS overlap 

syndromes are related to the classical MPNs and many are associated with specific gene 

mutations. Other cases of persistent thrombocytosis are reactive. 

 

Methods 

We have developed an assay to detect mutations (SNPs, small insertions and indels) in 86 

genes using targeted exon re-sequencing (Ampliseq) and a bench-top semiconductor 

machine (Ion Torrent PGM). We studied a cohort of ~60 mostly JAK2V617F-negative MPNs. 

 

Results 

Our platform performs robustly with just 10ng of DNA from peripheral blood. We reliably 

detect known mutations in MPL, JAK2 and CALR, but also rare mutations in CBL, ASXL1, 

EED, EZH2, SH2B3/LNK, TET2, APC, PTPN11, PTPRC, PI3KCB, U2AF1, SETBP1 and 

DNMT3A. Mutations were confirmed using an independent sequencing platform (Illumina Mi-

seq). Some of the mutations are novel. Many samples with advanced disease have multiple 

mutations suggesting co-operation between JAK-STAT pathway mutations and epigenetic 

mutations in disease progression.  

 

Conclusion 

Our NGS panel provides a molecular diagnosis in the vast majority of MPNs. With new WHO 

guidelines incorporating specific molecular features in diagnostic criteria for MPNs, this 

panel will provide this information in a cost effective manner. It can also be used to follow 

molecular progression, clonal heterogeneity and drug resistance. 

 



P083.  Systemic mastocytosis - a case report 

 

Sharma A 1, Hitchins S 1, Batt T 1, Lee F 2, Murphy N 1, Prasad R 1 

1 Department of Haematology, Royal Hobart Hospital, 2 Anatomical Pathology, Royal Hobart 

Hospital 

 

Introduction 

Systemic mastocytosis is classified as a myeloproliferative neoplasm characterised by clonal 

and neoplastic proliferation of morphologically and immunophenotypically abnormal mast 

cells. 

 

Case history 

A 25 year-old female presented to her primary care physician with a history of generalized 

weakness, fatigue, diffuse right sided pleuritic chest pain, backache and upper abdominal 

pain. Subsequent imaging showed diffusely abnormal bone marrow signal. She was referred 

to a haematologist for further investigation and management. On examination she had 

intermittent urticarial skin lesions over the upper and lower limbs but no hepatosplenomegaly 

or lymphadenopathy. 

 

Results 

Full blood examination showed haemoglobin 128 g/L, MCV 86 fl, MCH 29 pg, WCC 10.1 

x109/L and platelet count 218 x109/L. 

Bone marrow examination revealed a normocellular marrow with normoblastic 

erythropoiesis, mild myeloid hyperplasia with eosinophilia and adequate megakaryopoeisis. 

Seen throughout the smears singly as well as in small clusters were abnormal mast cells, 

ranging from round to fusiform forms with long polar cytoplasmic processes. There was 

uneven distribution of cytoplasmic granules in some mast cells along with the presence of 

hypogranular forms. Bone marrow trephine showed multifocal clusters of mast cells that 

were paratrabecular as well as interstitial in location. These stained positive for mast cell 

tryptase and CD117.  

Bone marrow flow cytometry analysis showed presence of CD2 and CD25 positive mast 

cells. 

Serum total tryptase level was 195ng/ml. 

Molecular studies detected the c-kit D816V mutation. There was no evidence of 

FIP1L1/PDGFRA or bcr-abl gene rearrangement by FISH analysis. 

 

Conclusion 

A conclusive diagnosis of systemic mastocytosis was made based on the 2008 World Health 

Organisation classification of tumours of the haematopoietic and lymphoid tissues. The 

patient is on symptomatic management and is on regular follow up. 

 

 



P084.  Thromboprophylaxis decisions in patients with multiple myeloma – 

review of practice in a single centre. 

 

Alwan M, Enjeti A 

 Calvary Mater Newcastle Hospital 

 

Aim 

To retrospectively analyze the thromboprophylaxis decisions for myeloma patients in a 

tertiary referral hospital and compare them with the recommended actions suggested by the 

IMWG (International Myeloma Working Group) 2010 guidelines for the Prevention of 

Thalidomide- and Lenalidomide-Associated Thrombosis in Myeloma  

 

Methods  

The local laboratory information system (LIS) was interrogated to list all the bone marrow 

biopsies done in 2013 and 2014 at the Calvary Mater Newcastle Hospital with a “Myeloma” 

query. A list of 122 biopsies with their relevant patients’ details was generated initially. After 

excluding the repeated biopsies and the non-myeloma cases, a final list of 82 patients was 

generated. Using the digital medical records, each case was individually evaluated for the 

thrombosis risk factors, myeloma treatment and thromboprophylaxis decisions. These were 

then evaluated against the IMWG guidelines and decisions were classified as either 

appropriate/consistent or inconsistent. 

 

The clear documentation of the thromboprophylaxis decision in the subgroup of patients who 

have received either thalidomide or lenalidomide was also evaluated.  

 

Results 

A total of 82 myeloma cases were assessed; 42 did not receive thalidomide or lenalidomide 

during the course of their treatment, thus there were no additional thromboprophylaxis 

measures recommended in relation to the myeloma diagnosis. 

The other 40 cases, have received either thalidomide or lenalidomide during the course of 

their treatment. Of those, 30 cases (75%) thromboprophylaxis choices were consistent with 

the IMWG guidelines and 10 patients (25%) were inconsistent with them. The 

thromboprophylaxis decision was only clearly documented in 14/40 cases (35%).       

 

Conclusion 

The local practice was consistent with the IMWG guidelines in 75 % of the audited relevant 

cases with suboptimal documentation overall. The reasons for the inconsistencies in the rest 

and the documentation issues; need further evaluation. Educational activities and discussion 

of audits may improve consistency of practise. 

 

 

 



P085.  Comparison of Freelitetm and N latex serum free light chain assays in 

subjects with end stage renal disease on haemodialysis 

 

Kennard A 1, Hawley C 1, 2, 3, Tate J 4, Klingberg S 4, Pretorius C 4, Hutchison C 5, Arulogun S 

6, Mollee P 6 

1 Department of Renal Medicine, Princess Alexandra Hospital, Brisbane, Queensland, 2 

School of Medicine, University of Queensland, Brisbane, Queensland, 3 Translational 

Research Institute, Brisbane, Queensland, 4 Chemical Pathology Department, Pathology 

Queensland, Royal Brisbane and Women’s Hospital, Brisbane, Queensland, 5 Department of 

Nephrology, Hawke’s Bay District Health Board, Hastings, New Zealand, 6 Haematology 

Department, Pathology Queensland, Princess Alexandra Hospital, Brisbane, Queensland 

 

Background 

Quantification of serum free light chains (FLC) is important in the diagnosis of plasma cell 

diseases where an abnormal kappa/lambda ratio infers a population of monoclonal plasma 

cells. The Freelite™ and N Latex assays have been validated in populations without kidney 

disease but there is a paucity of data relating to the use of these assays in the end stage 

kidney disease (ESKD). This study aimed to compare FLC assays performance in ESKD 

patients on haemodialysis.  

 

Methods 

Cross-sectional multicentre study comparing the performance of the two assays on 112 

haemodialysis patients without known paraproteinaemia. We quantified FLC pre- and post-

dialysis using both the N Latex and the Freelite assays.  

 

Results 

FLC levels were elevated by both assays. Lambda FLC levels were considerably higher by 

the N Latex assay. Using the proposed renal reference range for Freelite (0.37-3.1) all but 

one patient had normal kappa/lambda FLC ratios. In contrast, there were no abnormal FLC 

ratios pre-dialysis using the N Latex assay. This was due to lambda FLC reading 

significantly higher by the N Latex assay. Kappa and lambda FLC levels decreased with 

dialysis but remained elevated above the normal range. The excess of lambda FLC by N 

Latex persisted post-dialysis but was somewhat attenuated. Dialysis adequacy and dialysis 

modality predicted clearance of kappa and lambda FLC by both assays. 

 

Conclusions 

The N Latex assay reported significantly higher pre-dialysis lambda FLC concentrations 

compared with the Freelite assays. Clinicians should be aware of the need for a separate 

renal reference range for interpreting FLC ratio using the Freelite assay but not for the N 

Latex assay in ESKD patients.  

 

 

 



P086. Inhibition of sphingosine kinase 2 combined with bortezomib causes 

synergistic cell death and activation of the unfolded protein response in 

murine multiple myeloma cells 

 

Bennett M 1,2, Wallington-Beddoe C 1,2, Pitson S 1,2 

1 Centre for Cancer Biology, University of South Australia and SA Pathology, Adelaide, 

South Australia., 2 School of Medicine, University of Adelaide, Adelaide, South Australia. 

 

Aim 

Multiple myeloma (MM) is an incurable malignancy arising from plasma cells which is in 

urgent need of new therapies. Current therapeutic strategies for MM include the use of the 

proteasome inhibitor Bortezomib, which is known to target MM cells by inducing 

endoplasmic reticulum (ER) stress and thus the unfolded protein response (UPR). It has also 

recently been found that inhibition of sphingosine kinase 2 (SK2) reduces MM viability and 

induces an increase in ER stress proteins. Thus, we aimed to investigate the effect of 

combining SK2 inhibition with Bortezomib on cell viability and UPR/ER stress pathway 

activation. 

 

Methods 

All experiments were performed with the aggressive murine multiple myeloma cell line 

5TGM1, to enable further progression into the murine MM model in C57BL/Kal wRij mice. 

SK2 inhibition was achieved with the SK2-selective inhibitor K145. Multiparameter flow 

cytometry was used to analyse cell viability and caspase-3 cleavage. Western blot was used 

to observe levels of UPR proteins. 

 

Results 

Low micromolar concentrations of K145 resulted in cell death in 5TGM1 cells, with an IC50 of 

~7μM. Combining K145 with Bortezomib resulted in synergistic cell death of 5TGM1 cells, 

with 4μM of K145 reducing the IC50 of Bortezomib from 8-9nM to ~3nM. It also resulted in 

synergistic increases in UPR proteins, especially GRP78 and p-JNK, an apoptotic protein 

activated by the IRE1 arm of the UPR.  

 

Conclusion 

Inhibition of SK2 synergizes with Bortezomib to cause cell death in murine MM cells in a 

manner that correlates with synergistic activation of the UPR. 

 

 

 

 

  



P087.  Identifying disease progression events in multiple myeloma 

 

Brown A 1, Khong T 1, Lin C 2, Spencer A 1 

1 Alfred Hospital, Myeloma Research Group, Australian Centre for Blood Diseases, Monash 

University, 2 The Wistar Institute, Philadelphia, PA, USA 

 

Aim 

Plasma Cell Leukaemia (PCL) is a poorly understood form of Multiple Myeloma (MM). Two 

contemporaneously derived human myeloma cell lines [ALF-1 (peripheral blood) and ALF-2 

(bone marrow)] have been propagated from a patient with primary PCL. These cell lines 

have been characterised, focusing on processes related to cell adhesion, migration and 

metastasis.  

 

Methods 

The growth characteristics of both lines were defined. Immunophenotyping (CD44, CD45, 

CD56, CD138, CD38, CXCR4, ECAD, Notch 1, 2 and 4) and cell cycling were undertaken 

using flow cytometry. Activation of Notch signaling and autocrine cytokine elaboration was 

evaluated with immunoblotting (NICD) and ELISA assay (IL6 and IGF-1), respectively. 

Analysis of migratory and adhesive capacity was analyzed. The gene expression profile of 

the 2 lines was compared with HT12-V2 (Illumina) array and RNASeq. Selected genes were 

validated by qRT-PCR.   

 

Results  

Karyotypic and FISH findings as previously reported were consistent with ALF-1 having 

evolved from ALF-2. ALF-2 had a monomorphic appearance and grew in adherent clusters 

whereas ALF-1 exhibited marked morphological variation and was non-adherent. ALF-2 

demonstrated a doubling time approximately twice that of ALF-1. ALF-1 displayed reduced 

CD45, CXCR4, and increased CD44 expression. NICD (notch intracellular domain) was 

strongly expressed by ALF-1 (2.75 fold higher than ALF-2), whereas ALF-2, elaborated high-

levels of IL-6. ALF-2 demonstrated increased honing (0.153% vs. 0.003%) and adherence 

(1.84% vs. 0.62%) to bone marrow cells. Microarray data highlighted differences between 

the two cell lines with the top differentially activated canonical pathways identified by 

Ingenuity systems including glutathione-mediated detoxification (p=0.0002), epoxysqualene 

biosynthesis (p=0.0007), ascorbate recycling (cytosolic) (p=0.002), antigen presentation 

pathway (p=0.002) and PTEN signaling (p=0.003). Differentially expressed genes with 

known biological roles in tumour progression, adhesion and metastasis were validated by 

qRT-PCR.  

 

Conclusion 

ALF-1 and ALF-2 represent a unique model of MM with preliminary investigations 

demonstrating ‘metastatic’ and stem-cell-like characterization in association with a leukaemic 

MM phenotype.  

 

 



P088.  The impact of up-front treatment with the proteasome inhibitor 

bortezomib in newly diagnosed patients with multiple myeloma, a single centre 

experience. 

 

Chee A 1, Grigoriadis G 1-5, Fedele P 1,6 

1 Monash Haematology, Monash Health, 2 Centre for Cancer Research, Hudson Institute of 

Medical Research, 3 Malignant Haematology and Stem Cell Transplantation Unit, The Alfred 

Hospital, 4 School of Clinical Sciences at Monash Health, Monash University, 5 Alfred 

Pathology Service, The Alfred Hospital, 6 Walter and Eliza Hall Institute of Medical Research 

 

Background      

The introduction of the proteasome inhibitor bortezomib has led to significant improvements 

in survival outcomes in both primary and relapsed multiple myeloma in several clinical trials. 

Monash Health is the largest healthcare provider in Victoria, servicing a population of over 

1.32 million or 32% of Melbourne.  

 

Aims 

To investigate in a ‘real-world analysis’ how the introduction of bortezomib in induction 

therapy has impacted upon overall response rates, tolerability and toxicity in patients with 

multiple myeloma since its inclusion on the PBS for newly diagnosed patients in October 

2012, as compared to the previous ‘standard of care’ thalidomide. 

 

Methods 

A retrospective analysis was undertaken of newly diagnosed patients with multiple myeloma 

treated with either thalidomide (pre-October 2012) or bortezomib (post-October 2012) 

containing induction regimens at Monash Health.  

 

Results 

One hundred and twenty-six patients aged 37-89 with newly diagnosed multiple myeloma 

were included in the study, including 62 patients who received thalidomide-based induction 

(mean age 71 years, 48.4% female) and 64 patients who received bortezomib-based 

induction (mean age 66 years, 37.1% female). Our preliminary data demonstrates that 

induction regimens containing bortezomib resulted in a greater than two-fold increase in the 

number of patients who achieved a very good partial response (VGPR) or better, 29/64 

(45.3%) of patients post bortezomib vs 12/62 (19.4%) of patients post thalidomide (P=0.002) 

(Fig 1).  

 

Conclusion    

Bortezomib based regimens produce superior responses to thalidomide based regimens in 

induction therapy for multiple myeloma independent of transplant eligibility. Further analysis 

will be performed to determine whether this translates to improved progression free survival 

in both transplant eligible and ineligible patients. Furthermore, we will present data on 

tolerability and toxicity of bortezomib. 

 



Figure 1. 

 
VGPR, very good partial response; PR, partial response; SD, stable disease; PD, 

progressive disease. 
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P089.  Detection of chromosone13 (13q14) deletion among Sudanese patient 

with multiple myeloma using a molecular genetics fluorescent in situ 

hybridization technique (FISH) 

  

This abstract has been withdrawn 

 

 

 

  



P090.  Role of BCL3 in proliferative subtype of multiple myeloma 

 

This abstract has been withdrawn 

 

 

 

 

 

 

 

  



P091.  Lenalidomide for heavily pretreated relapsed/refractory myeloma  in 

northwest UK: high response rates & low toxicity and second malignancy 

rates 

 

Chadwick J 1, Gibbs S 1,2, Tholouli E 1, Sinacola A 1, Krisna R 3, Kelly A 3, Kulkarni S 3, Cavet 

J 3 

1 Department of Clinical Haematology, Central Manchester University Hospitals NHS 

Foundation Trust, Manchester, UK, 2 Department of Clinical Haematology, Monash 

University Eastern Health Clinical School, 3 Department of Clinical Haematology, The 

Christie NHS Foundation Trust, Manchester, UK 

 

Aim 

Lenalidomide (Len) has been available for 2nd/subsequent relapsed multiple myeloma (MM) 

in U.K. since 2007. Real-world analysis in the UK is scant. We sought to audit the 7 year 

experience of lenalidomide in two tertiary centres in northwest UK 

 

Methods 

Retrospective analysis was conducted of patients who received lenalidomide for 

relapsed/refractory MM. Patient characteristics, lines/types of previous treatment, dose and 

cycle number of Len and haematologic/secondary malignancy toxicity data were collected 

and analysed. 

 

Results 

140 relapsed/refractory MM patients were treated between Apr 2007 & Oct 2014; 136 

LenDex, 2 Len monotherapy, & 2 DRPACE regimen. 

Patients had median age 63 years, with median 3 prior lines (range 1-7):  84% Thalidomide, 

74% Bortezomib, 79% High-dose melphalan autologous SCT and 6% prior Len. 

 

Median number of Len cycles was 7 (0-52), with 16 (11%) still on therapy. Cessation was 

due to PD (51%) & toxicities (29%). More cycles were delivered with dose/schedule 

modification (median 9 vs 3 without adjustment). 

 

Partial (or greater) remission (PR) occurred in 74% of 136 evaluable patients, with 24% very 

good PR & 10% complete remission. Half of those pretreated with Len re-responded (4/8). 

Median progression free survival was 11.7 months & overall survival 25.7 months. 

 

Grade 3-4 cytopaenias were common: Neutropaenia & Thrombocytopaenia both 37%, and 

Anaemia 32%; 46% received GCSF, 39% red cell & 13% platelet transfusions. 

VTE occured in 12 patients (9%) despite prophylaxis.  

Emergent neuropathy was absent, but 2 patients had worsened preexisting neuropathy. 

Myelodysplasia occurred in 3 patients (1.2 per 100 patient years), & 1 sarcoma (total second 

primary malignancy [SPM] rate 1.6/100 pt yrs). 

 

 



Conclusions 

This audit suggests heavily IMiD/proteosome-inhibitor pre-treated MM patients can have 

significant responses to lenalidomide. Despite more prior therapy than MM009/010 trials 

(median 3 lines vs 2), & pretreatment with IMiDs & proteosome-inhibitors, the response rates 

in this “real-world” analysis exceed registration studies. Cytopaenias required adjustment & 

supportive management. SPM rates were low despite substantial prior alkylator exposure. 

 

 

 

  



P092.  Stem cell mobilization for autologous transplant in patients with 

multiple myeloma in the era of novel agents: comparison of high dose 

cyclophosphamide plus G-CSF vs GCSF alone 

 

Lee O 1,2, Stevens J 2, Horvath N 1,2, To B 1,2, Lee C 1,2,3 

1 Royal Adelaide Hospital, 2 SA Pathology, 3 Queen Elizabeth Hospital 

 

Aim 

High dose therapy and autologous stem cell transplant (ASCT) have been shown to improve 

survival in patients with myeloma.  Historically, our institution has incorporated high dose 

cyclophosphamide (4g/m2) and granulocyte colony stem cell factor (GCSF) as mobilizing 

agents, with a minimum target of 4x106/kg CD34+ cells for 2 ASCTs.  However, 

cyclophosphamide carries risks of additional toxicities and healthcare costs with admission 

of patients for administration, hydration and complications.  We aim to clarify the contribution 

of cyclophosphamide to GCSF in the mobilization of CD34+ cells for patients with myeloma. 

 

Method 

A retrospective review of 19 patients who underwent steady-state mobilization post-induction 

therapy for Myeloma, between mid-2014 and mid-2015 was performed and compared with a 

similar cohort of 21 patients mobilized with cyclophosphamide/GCSF. Both groups received 

similar induction regimes incorporating novel agents. 

  

Results 

5 of 19 (26%) patients with steady-state mobilization failed to collect ≥4x106/kg CD34+ cells; 

in contrast to success in all patients mobilized with cyclophosphamide/GCSF.  The median 

number of apheresis for successful steady-state and cyclophosphamide were 2 (range 1-5) 

and 1 (range 1-4) respectively.  The mean numbers of CD34+ cells collected were 

4.31x106/kg (range 3.24-7.63) and 11.29x106/kg (range 4.9-29.53). 10 patients (47.6%) 

receiving cyclophosphamide required readmissions for complications, most commonly febrile 

neutropenia.  The addition of cyclophosphamide did not significantly reduce disease burden.  

 

Time to neutrophil recovery (>0.5x109/ml) and platelet recovery (>50x109/ml) did not differ- 

median of 11 and 15 days for both groups despite higher numbers of CD34+ cells reinfused 

in the cyclophosphamide group- 5.23x106/kg (range 2.32-8.88x106/kg) vs 3.10x106/kg (range 

2.46-4.19x106/kg) for steady-state. 

 

Conclusion 

CD34+ cells can be successfully mobilized with GCSF alone, with less toxicity.  

Hospitalization is required for cyclophosphamide administration and almost 50% of patients 

required readmissions.  Despite the lower number of CD34+ cells collected with steady-

state, this was adequate for engraftment and sufficient for 2 ASCT in most cases. 

 

 



P093.  Effect of carfilzomib, lenalidomide, and dexamethasone (KRd) vs 

lenalidomide and dexamethasone (Rd) in patients with relapsed multiple 

myeloma (RMM) by line of therapy: secondary analysis from an interim 

analysis of the phase 3 study ASPIRE (NCT01080391) 
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P094.  A case of Guillain–Barré syndrome in a patient with myeloma treated 

with velcade based regimen. 

 

Lwin Y 1, Pati N 1, 2, Bennett S 1,2 

1 The Canberra Hospital, Canberra, ACT, 2605, Australia, 2 Australian National University 

Medical School, Canberra, ACT, 2605, Australia 

 

 

Introduction 

Bortezomib induced peripheral neuropathy, which is reported in about 50% of cases, mainly 

a painful sensory axonal neuropathy, mild to moderate in degree, reversible and 

manageable with dose adjustments. However, motor neuropathy with mild to severe distal 

weakness in the lower extremities has also been reported in a minority of cases and it may 

be immune-mediated. Here we describe a case of Guillain–Barré syndrome (GBS) in a 

patient with myeloma treated with velcade based regimen. 

 

 

Case report 

A 63 year-old Caucasian man presented with one-month history of severe lower back pain 

on the background of ischemic heart disease, hypertension and hypercholesterolemia. He 

was subsequently diagnosed with myeloma based on presence of plasmacytoma involving 

left upper sacrum on CT imaging, MRI scan, multiple lytic bony lesions, bone marrow picture 

and raised paraprotein. He had unstable pelvic bones leading to compression neuropathy at 

the sacral region requiring immediate surgical stabilization and radiotherapy.  Subsequently 

he received 4 cycles of velcade containing regimen (CyBorDex) and achieved VGPR. 

Unfortunately, at that point he developed significant motor weakness with grade 3 peripheral 

neuropathy and bilateral lower limb hypoesthesia. Nerve conduction studies showed sensory 

and motor neuropathy predominantly of axonal type. CSF study and clinical picture were 

consistent with GBS. Coincidentally, CSF was also positive for HSV-2, significance of which 

was unclear. He had two cycles of high dose IVIG (1gm/kg/dose for 3days) and showed 

speedy recovery in his motor power. Although his autologous stem cell transplant was 

delayed by 3 months, he successfully underwent this procedure and currently 18months post 

transplant in complete remission.  

 

Discussion  

This patient’s neurological presentation was deemed secondary to a combination of 

Bortezomib induced peripheral neuropathy and GBS. Thus, it is essential to diagnose the 

neurological complication early so that treatment can be instituted promptly for a successful 

outcome. 

 

 

 

 



P095.  Real world management of multiple myeloma: preliminary findings from 

the Australia and New Zealand Myeloma and Related Diseases Registry 
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1 School of Public Health and Preventive Medicine, Monash University, 2 The Alfred Hospital, 

Melbourne, Australia, 3 Sir Charles Gairdner Hospital, Perth, WA, Australia, 4 Middlemore 
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QLD, Australia, 8 St Vincent’s Hospital Melbourne, VIC, Australia, 9 Myeloma Foundation 

Australia, Melbourne, VIC, Australia, 10 Peninsula Health, Frankston, VIC, Australia 

 

Aim 

To describe initial findings from the Australia & New Zealand Myeloma and Related 

Diseases Registry (MRDR), established 2012. 

  

Method 

Patients registered from 21 Jan 2013 to 7 Jun 2015 were included. Baseline characteristics, 

diagnosis, therapy and outcomes were assessed. Time to disease progression was 

estimated using survival analysis. Logistic regression was used to model associations with 

partial response or better to therapy (PR+).  

  

Result 

636 patients were registered (59% male); 420 with a diagnosis of MM. Mean age at 

diagnosis was 65 years with 33% over 70. Of MM patients: 226 had bone lesions and 108 

had anaemia. ECOG performance status was available for 257 MM patients: 36% were fully 

active, 42% able to do light work, 15% self-caring but unable to work, and 8% very limited. 

Of 339 patients with first-line chemotherapy data, 84% received bortezomib-based therapy 

and 12% an immunomodulatory drug. Of 273 patients with review data, 21 had died (median 

follow-up: 13.4 months). Of 196 patients with response data, overall response rate (PR+) 

was 81%. Autologous stem cell transplant (ASCT) was performed in 123 MM patients (29%). 

In 68% of 102 cases where ASCT was not planned, the rationale was age. 

Median time to disease progression in 136 patients with review and response data was 28.4 

months (PR+ v <PR: 31 v 27 mths, p=0.04). In 233 MM patients with data for first symptoms, 

median delay from first symptom to diagnosis and treatment was 38 and 75 days, 

respectively. In a multivariable model for predictors of response to bortezomib-based 

induction therapy, hyperdiploidy (47 to 75) was the only variable independently associated 

with PR+ (OR: 0.08, p=0.009) after adjustment. 

 

Conclusion 

‘Real world’ myeloma data are scarce. Most patients are treated with bortezomib-based 

induction therapy. Australian and NZ MRDR data will help inform future clinical management 

and research. 



P096.  Autologous transplantation following high dose melphalan conditioning 

is deliverable and provides meaningful remission in newly diagnosed myeloma 

patients >65 years old in the era of novel agents 

 

Nguyen A, Joyce T, Khot A, Harrison S, Prince H, Dickinson M 

 Peter MacCallum Cancer Centre 

 

Aim 

Data on toxicities and long-term outcomes after autologous hematopoietic progenitor cell 

transplant (auHPCT) for elderly patients with multiple myeloma (MM) is scarce in the era of 

novel agents. We audited our outcomes in this population. 

 

Method 

This single-centre retrospective review included eighty-two patients with MM, aged ≥65 

years, presenting for auHPCT between 1999 and 2014. All patients received intravenous 

melphalan of 100-200mg/m2 pre-transplant. 

 

Results 

The median age was 67 years, with 17% (n=14) ≥70 years old. Disease status was newly 

diagnosed in 74% (n=61) and relapsed/refractory in 26% (n=21) of patients. Novel agents 

(immunomodulatory drugs or bortezomib) were used in 73% (n=60) as induction and 54% 

(n=44) as maintenance. A melphalan dose of 180-200mg/m2 was given to 71% (n=58). The 

most common complication was febrile neutropenia (85%; n=70) with a median time of 11 

days to neutrophils ≥0.5 x109/L and platelets ≥20 x109/L. All patients achieved PR after 

auHPCT, with 43% (n=35) achieving ≥VGPR. The median follow up was 33.5 months. 

Mortality within 100 days occurred in one newly diagnosed and one relapsed/refractory 

patient. In newly diagnosed and relapsed/refractory patients respectively, median 

progression free survival (PFS) was  23 and 11 months, time to next treatment was 25 and 

11 months and overall survival (OS) was not achieved and 21 months. On multivariate 

analysis, relapsed/refractory disease independently impacted on PFS (HR 2.28; p=0.006) 

and OS (HR 4.42; p<0.001). Maintenance with nothing, steroids and/or conventional 

chemotherapy rather than novel agents negatively influenced PFS (HR 2.25; p=0.004) and 

higher body mass index favoured longer OS (HR 0.85; p=0.006). There was no effect of age, 

induction agents, comorbidities, ISS stage, pre-, or post-transplant response on outcome. 

 

Conclusion 

High dose auHPCT should remain available to selected elderly patients in the era of novel 

agents. Post–transplant maintenance with novel agents is a favourable approach.  

 

 

 

 

 

 



P097. Outcomes of second autologous stem cell transplant after the age of 65 

 

Nguyen A, Joyce T, Khot A, Harrison S, Prince H, Dickinson M 

 Peter MacCallum Cancer Centre 

 

Aim 

Little is known about the outcomes of a second autologous hematopoietic progenitor cell 

transplant (auHPCT) in the elderly with multiple myeloma (MM), in the era of novel agents. 

We hypothesised that a second auHPCT could be a treatment option for elderly patients with 

MM, who sustained benefit after first auHPCT. 

 

Method 

We performed a single-centre retrospective analysis of seventeen patients with relapsed 

MM, aged ≥65 years, undergoing their second high dose melphalan (100-200mg/m2) 

auHPCT between 2002 and 2013.  

 

Results 

Median age was 68 years (range 65-79). Median time from first to second transplant was 2 

years, with median progression free survival (PFS) after first transplant of 22 months 

(interquartile range 17-26). Median lines of chemotherapy prior to second transplant were 2 

(range 1-6). Pre-second transplant, 53% (n=9) of patients achieved ≥PR, and post-

transplant, all patients achieved at least PR with 29% (n=5) achieving ≥VGPR. Novel agents 

(thalidomide, lenalidomide, bortezomib) were used in >50% of patients as reinduction and 

<50% as maintenance. A melphalan dose of 200mg/m2 was delivered to 53% (n=9). Median 

hospital stay was 18 days with a median time to neutrophils ≥0.5 x109/L of 10 days and 

platelets ≥20 x109/L of 11 days. Complications included gastrointestinal toxicity (88%; n=15), 

need for intravenous nutrition (29%; n=5) and intensive care unit support (12%; n=2). 

Median follow up was 34 months with PFS of 9 months (interquartile range 5-27) and overall 

survival (OS) of 37 months (interquartile range 9-76). Mortality within 100 days occurred in 

one patient. Perhaps due to small numbers, no variables independently affected PFS or OS, 

including PFS after first transplant, comorbities, age, pre- and post-transplant disease status 

or use of novel agents. 

 

Conclusion 

This data suggests that second auHPCT is deliverable to elderly patients with MM, providing 

a meaningful remission and treatment option in selected patients. 

 

 

 

 

 

 

 

 



P098.  ATF-6 gene expression in multiple myeloma patients 
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P099.  Gamma (IgG) heavy chain disease (aka Franklin's disease) as a rare 

cause of haemolysis, pancytopenia and splenomegaly. 

 

Ormerod A 1, Tran H 1,2, Curtin N 1, Catalan J 1, Aravindan V 2, Walker P 1 

1 Peninsula Health, Frankston, Victoria, 2 Dorevitch Pathology, Heidelberg, Victoria 

 

Background/aim 

Gamma (IgG) heavy chain disease (HCD) or Franklin’s disease is very rare with  

approximately 130 cases reported worldwide1. The disorder is characterised by excess 

production of heavy chains (IgA > IgG > IgM). The heavy chains produced are often 

truncated and have a sharp localized peak on the serum protein electrophoresis (sEPG) 

without associated light chains (unlike the usual paraprotein produced by MGUS/myeloma).  

Gamma HCD is associated with systemic lymphoma and autoimmune disorders.  

 

Case 

 A 69 year old woman with no significant past medical history presented with shortness of 

breath, pancytopenia (Hb 56 g/L, WCC 2.2 109/L, platelets 112 109/L, neutrophils 0.9 109/L) 

and splenomegaly (13 cm below the costophrenic angle).  

 

Haemolysis was present (LDH 954 U/L, haptoglobin < 0.1 u/L, Bili 32 U/L) with a positive 

DAT (IgG: 4/6). Imaging confirmed massive splenomegaly with no lymphadenopathy. Serum 

protein electrophoresis (sPEP) revealed a paraprotein 1 g/L with 

panhypogammaglobulinaemia and immunofixation was positive for IgG only (no kappa or 

lambda). Serum FLC: kappa 1 mg/L, lambda 1 mg/L, ratio 1.  

 

Bone marrow aspirate showed 10% plasma cells and markedly increased erythroid activity.  

Trephine demonstrated multiple small to medium sized aggregates of small mature 

lymphocytes associated with plasma cells with the phenotype CD138+, CD19+, IgG+ and 

kappa/lambda negative.  A diagnosis of HCD was made and RCVP commenced for 

treatment of the haemolysis and pancytopenia.    

  

Discussion/Conclusion 

Although rare, Gamma Heavy Chain Disease should be considered in patients presenting 

with cytopenias, splenomegaly and atypical sPEP findings. We describe a patient with these 

typical features however IgG haemolysis as a presenting feature has not been previously 

described.   HDC  has characteristic laboratory features on sPEP (abnormal heavy chain 

without associated light chain) and histology (lymphoplasmacytic infiltrate IgG+ without light 

chains).  Management options includes watch & wait for the asymptomatic or 

immunochemotherapy.   

 

References 

1. “Gamma-heavy chain disease: review of 23 cases”. DL, Whahner-Roedler, TE Witzig, LL 
Loehrer, RA Kyle. Medicine (Baltimore). 2003;82(4) 236 

 



P100.  Myeloma cast nephropathy: a single-centre experience in the era of 

novel agents 
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Aim 

Myeloma with cast nephropathy (MCN) has been associated with inferior renal and patient 

survival. Since 2008, a renal service has been in operation at Eastern Health, Melbourne, 

Australia with a catchment area of >1 million people. We wished to audit patient numbers, 

treatments and renal/patient survival of MCN. 

 

Method 

Retrospective analysis of pathology records was conducted to identify all patients with renal 

biopsies demonstrating MCN between January 2008 and May 2015. We analysed plasma 

cell load, creatinine before and after treatment, time to treatment, treatment types and renal / 

patient survival. Clonal response was defined as per the IMWG Guidelines.  

 

Results 

Thirteen patients had MCN. Median age was 74 (range 54-84), 7 were male. Median 

creatinine was 429 (range 151-702). Four required renal replacement therapy (RRT) at 

presentation. Six presented at myeloma relapse, 7 with de novo myeloma. Pathological light 

chains (SFLC) at diagnosis were lambda in 7, with median SFLC of 4050mg/L. 

 

All patients received steroids. Six received thalidomide-based treatment, six with bortezomib 

and one lenalidomide. Median time from biopsy to steroids was 3.29 days and to bortezomib 

6.3 days. Median treatment cycles were 9.  

 

Clonal response could be assessed in 12 patients. One achieved complete response, 5 

achieved VGPR (90-100%), 3 achieved PR (50-90%), two <50% and one developed 

progressive disease. All patients receiving bortezomib achieved PR or better.  

 

Five patients died, with median overall survival from biopsy of 331 days (range 51 - 1382). 

All but one non-RRT patient had improved renal function with chemotherapy. Two became 

dialysis independent after VGPR. One progressed to requiring RRT after treatment delay 

and only achieved 40% clonal response. 

 

Conclusion 

In this small series, improvement in renal function was seen in patients with PR or greater, 

especially with bortezomib. Combining experience with other Australian centres is underway. 



P101.  Retrospective audit on outcomes of Induction regimes pre-autologous 

transplantation and post transplant in newly diagnosed myeloma patients 

 

Hoon S, P'Ng S, Carnley B, Tan P, Wright M, Cannell P, Cooney J, Purtrill D, Tampi R, Barr 

A, Salvaris R 

 Royal Perth Hospital 

 

Aim 

To compare remission rates of induction regimens pre and post-autologous stem cell 

transplant in newly diagnosed myeloma patients with published standards. The literature has 

demonstrated that there has been an improvement in progression free survival with the 

incorporation of thalidomide, lenalidomide and bortezomib to standard treatment of multiple 

myeloma, especially with combination therapies. This has led to complete remission rates of 

39% with dexamethasone, bortezomib and cyclophosphamide (VCD), thalidomide and 

dexamethasone 8% (TD), bortezomib and dexamethasone 15% (VD), lenalidomide 16% 

(RD) and lenalidomide, bortezomib and dexamethasone 57%(RVD)(Palumbo, 2011). 

 

Methods  

Patients were identified from the Transplant Registry from Royal Perth Hospital between 

January 2009 and December 2014. 87 patients in total were identified, with only 56 patients 

who had follow up within Royal Perth Hospital beyond 100 days. Data was collected on 

demographics, pre-transplant characteristics, post-transplant response and relapse date. 

The primary end-point was remission rates, with secondary end points including overall 

survival and progression free survival.  

 

Results  

The median age at diagnosis was 60. Preliminary analysis demonstrates that 41% (n=36) 

achieved very good partial response (VGPR) or better, with 6% (n=5) achieving stringent 

complete response. The most common induction regimens were VCD (n= 24), CTD (n= 15) 

and VD (n=14). Complete remission or better post-transplant was achieved in 25% of those 

on VCD (n=6), 20% on CTD (n=3) and 29% on VD (n=4). A total of 56 of the 87 patients 

were followed up through Royal Perth Hospital and of those, 41% (n=23) relapsed with a 

median time to progression of 41 weeks. Of those that relapsed, 39% (n=9) passed away 

with a median time to death of 11 weeks.   

 

Conclusion  

Preliminary results indicate that outcomes post autologous stem cell transplant is fairly 

consistent with published standards.  

 

 

 

 

 

 



P102.  A randomized phase 2 study of bortezomib (Btz)/dexamethasone (dex) 

with or without elotuzumab (Elo) in patients (pts) with relapsed/refractory 

multiple myeloma (RRMM) 
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Aim 

Elo, a monoclonal antibody (mAb) targeting Signaling Lymphocytic Activation Molecule F7 

(SLAMF7), kills myeloma cells with minimal effects on normal tissue. This Ph 2 open-label 

study (NCT01478048) investigated the efficacy and safety of Elo + Btz/dex (Bd) in pts with 

RRMM. 

 

Methods 

Pts with RRMM, 1–3 prior therapies, were given Elo+Bd (EBd) or Bd in 21-d (Cycles 1–8) or 

28-d cycles (9+) to disease progression/unacceptable toxicity. Elo (10 mg/kg IV): wkly 

Cycles 1–2, D1+11 Cycles 3–8, then D1+15; Btz (1.3 mg/m2 IV/SC): D1, 4, 8+11 Cycles 1–

8, then D1, 8+15; dex 20 mg non-Elo days, 28 mg PO + 8 mg IV Elo days. Primary endpoint: 

PFS (ITT population). A 2-sided 0.30 significance level was specified (80% power, 103 

events) to detect a hazard ratio (HR) of 0.69. 

Results: 152 pts were randomized; 77 EBd, 75 Bd. Median PFS was 9.7 mo (EBd) vs 6.9 mo 

(Bd) (HR 0.72; 70% CI 0.59, 0.88; p=0.09). PFS HR, adjusting for prognostic factors, was 

0.53 (70% CI 0.43, 0.67; p=0.005). ORR was 65% (EBd) vs 63% (Bd). Early overall survival 

(OS) results revealed a HR of 0.61 (70% CI 0.43, 0.85); 40 deaths (17 EBd, 23 Bd) were 

observed, mainly from disease. Common ≥G3 adverse events (EBd, Bd): thrombocytopenia 

7 (9%), 13 (17%); infections 14 (19%), 11 (15%). Infusion reactions (IRs; all Grade 1–2, 

none at max 5 mL/min rate) occurred in 7% of pts with EBd. 

 

Conclusions 

PFS was longer with EBd than with Bd meeting the primary endpoint. More pts continued on 

EBd vs Bd and early OS data favor EBd vs Bd. A low rate of IRs was seen with EBd. In 

patients with RRMM, Elo, an immunotherapeutic mAb, provided clinical benefit with limited 

added toxicity when combined with Bd vs Bd alone. 

 

 



 

P103.  Overall survival (OS) in patients (pts) with refractory or relapsed and 

refractory multiple myeloma (RRMM) in MM-003: impact of stable disease (SD) 
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Spencer A 1, Weisel K 2, Song K 3, Dimopoulos M 4, Gibson C 5, Saunders O 6, Sternas L 5, 
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Aim 

Treatment (Tx) failure with bortezomib and lenalidomide in pts with RRMM is associated with 

poor OS. The phase 3 MM-003 trial showed that POM + LoDEX extended OS in pts with 

RRMM vs high-dose DEX (HiDEX; hazard ratio [HR] 0.74 [95% CI, 0.56‐0.97]; P =.0285), 

and a secondary analysis showed that pts achieving ≥ minor response also had an OS 

benefit. Here, we analyze OS in pts who achieved SD but not a response (≥ partial response 

[PR]) at landmark time points. 

 

Methods 

The Kaplan-Meier method and unadjusted Cox regression model were used to conduct 

landmark analyses at initiation of cycles (C) 3, 5, and 7. Response status over time was 

captured by time-dependent survival analyses. Survival of pts with SD was compared with 

that of pts with progressive disease (PD) or ≥ PR at the same point in their Tx. 

 

Results 

In total, 302 pts randomized to POM + LoDEX were analyzed. At C3, PD was seen in 14.6% 

of pts, SD in 38.4% and ≥ PR in 19.2%. No response data were reported in 27.8% of the pts 

(primarily due to early discontinuation). Landmark response data are provided in the table 

 

Pts in the HiDEX arm had a shorter OS and lower response rate, resulting in response 

groups too small for meaningful analysis. 

 

 

Conclusion 

OS for POM + LoDEX–treated pts with SD at C3, C5, and C7 was comparable with that of 

pts who achieved ≥ PR. OS was significantly longer for pts who achieved SD or ≥ PR at 

these landmark time points vs pts with PD at these same time points. 

   

 

 



Cycle 

PD SD ≥ PR 

Median 

OS, mos 
n 

HR; 

P Value vs SD 

Media

n OS, 

mos 

n 
Median 

OS, mos 
n 

HR; 

P Value vs SD 

3 6.3 44 3.43; < .0001 16.1 116 22.3 58 0.66; .0976 

5 13.0 31 2.91; .0008 22.9 57 NR 56 0.75; .3997 

7 16.3 18 2.68; .0283 25.6 40 NR 47 0.79; .5807 

HR, hazard ratio; mos, months; NR, not reported, OS, overall survival; PD, progressive 

disease; PR, partial response; SD, stable disease. 

 

  



P104.  TOP2A knockdown resensitizes carfilzomib-resistant HMCLs to 

carfilzomib 

 

Reale A 1, 2, Khong T 1, Mithraprabhu S 1, Ramachandran M 1, Savvidou I 1, Spencer A 1 

1 Myeloma Research Group, Australian Centre for Blood Diseases, 2 School of Medical 

Oncology, University of Bari 'Aldo Moro', Italy 

 

Introduction/background 
Multiple myeloma (MM) remains incurable despite the introduction of novel therapeutic 
agents. Microarray-based technologies were adopted in our study to determine if a genetic 
signature associated with resistance to carfilzomib, a second-generation proteasome 
inhibitor already in use in clinical settings, could be identified. 
 
Materials and Methods: 18 genetically heterogeneous human myeloma cell lines (HMCLs) 
were treated with carfilzomib and a cell viability profile was assessed categorizing the 
HMCLs as sensitive, intermediate or resistant to carfilzomib. Following categorization gene 
expression profiling was performed and validated with q-RT-PCR and knockdown assays. 
 
Results 
29 genes were differentially regulated between the sensitive and resistant cell lines. Top 
genes based on intensity values and biological significance were: LOC731314, TSPAN13, 
APH1B, TSPYL5, COX7B2, PCSK1N, LRRC38, TCIRG1, TOP2A, ADM2, ITM2A, 
TSPAN13, STOM, UBE2C, SNHG8. Gene ontology (GO) enrichment analysis identified two 
pathways that were significantly different between the resistant and sensitive HMCLs; 
pathogenic escherichia coli infection (p=0.002) and lysosome (p=0.006). Eight GO terms 
were enriched: 4 related to biological processes and 4 related to cellular components.  
TOP2A, an enzyme that controls and alters the topologic states of DNA during transcription 
and is involved in cell cycle and proliferation, was identified to be overexpressed in resistant 
HMCLs. It functions as the target for several anticancer agents and a variety of mutations in 
this gene have been associated with the development of drug resistance. TOP2A may be 
used as a predictive factor for patient selection for specific protocols or as independent 
prognostic marker in solid tumors. TOP2A was also overexpressed in the ‘proliferation 
cluster’ associated with greater proliferation rate and poor outcome in newly diagnosed MM 
patients. Suppression of TOP2A by siRNA in carfilzomib-resistant HMCLs significantly 
resensitised the cell lines to carfilzomib.  
 
Conclusion 
Our results suggest that TOP2A is overexpressed in carfilzomib-resistant HMCLs indicating 
a possible role as a predictive marker of response to carfilzomib in MM.  
 

 

 

 

 

 

 

 

 



P105.  Trametinib combined with dexamethasone induces BIM-dependent 
synergistic killing of previously dexamethasone-refractory myeloma 
 
 
Khong T, Leow C, Spencer A 
 
 Myeloma Research Group, ACBD, Monash University, Central Clinical School 
 

 

Introduction & Aim 

Multiple myeloma (MM) remains incurable with presently available pharmacotherapy. 

Activating mutations of the RAS-MAPK pathway are common in MM. We describe the pre-

clinical characterisation of the MEK inhibitor Trametinib (T) as a potential therapeutic for MM. 

 

Methods 

Dose responsiveness to T was determined via MTS assays on a panel of 14 genetically 

heterogenous human myeloma cell lines (HMCL). Apoptosis and cell cycle were evaluated 

by flow cytometry. Protein lysates from T treated samples were subjected to immunoblotting 

for MEK, p-MEK, ERK, p-ERK, BIM and DUSP1. The synergistic anti-MM activity of T in 

combination with dexamethasone (D) was investigated against D-refractory HMCL and 

primary MM samples. BIM and DUSP1 dependency for T-induced apoptosis were studied 

with siRNA knock-down. 

 

Results 

T treatment of HMCL resulted in a rapid loss of p-ERK, followed by an elevation in p-MEK, 

consistent with the abrogation of p-ERK transcriptionally-mediated negative regulation of 

MEK phosphorylation. MTS assay and cell cycle analysis demonstrated a dose-dependent 

reduction in cell proliferation and an accumulation of cells in G0/G1 indicating cell cycle 

arrest. Increasing concentrations of T resulted in dose-dependent apoptosis coincident with 

increased levels of BIM, a BH3 pro-apoptotic member of the BCL-2 family. Repeat 

experiments incorporating the protein translational inhibitor cyclohexamide demonstrated 

prolongation of BIM half-life following T treatment. DUSP1, a negative regulator of the MAPK 

pathway and a putative transcriptional target of the glucocorticoid receptor was 

demonstrated to be increased at both transcriptional and protein level following 

dexamethasone treatment of HMCL. Combined treatment with T and D of HMCL resulted in 

enhanced elevation of BIM and markedly synergistic killing of dexamethasone-refractory 

primary MM tumours (SQ = 4.2 ± 0.46). Finally, siRNA knock-down of either BIM or DUSP1 

inhibited TD-induced cytostatic and pro-apoptotic anti-MM effects.  

 

Conclusion 

Trametinib and dexamethasone induce synergistic killing of MM through a combination of 

parallel and distinct RAS-MAPK inhibitory mechanisms. This combination warrants clinical 

evaluation for the treatment of MM. 

 

 

 

 
  



P106.  Interim results from ASPIRE, a randomized, open-label, multicenter 
phase 3 study evaluating carfilzomib, lenalidomide, and dexamethasone (KRd) 
vs lenalidomide and dexamethasone (Rd) in patients with relapsed multiple 
myeloma (RMM) 
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P107.  Digital PCR for minimal residual disease detection of myeloma 
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D 3, Weatherburn C 1, Yang S 1, Paul C 1, Ho P 1, Joshua D 1, Gibson J 1 

 
1 Institute of Haematology, Royal Prince Alfred Hospital, Sydney, NSW, Australia, 2 School of 
Life Sciences, Faculty of Science, University of Technology Sydney, NSW, Australia, 3 
Dendritic Cell Research, ANZAC Research Institute, Sydney, NSW, Australia 
 

Aim 

A pilot study was performed to investigate the use of digital PCR (dPCR) to detect minimal 

residual disease (MRD) in patients with multiple myeloma. dPCR allows greater quantitative 

specificity in PCR reactions by performing multiple, minute PCR reactions on individual DNA 

templates.  

 

Method 

RNA was isolated from MM patient mononuclear cells in peripheral blood (PB) (n=47) and 

BM (n=28) using the Maxwell 16 Simply Blood RNA kit. Synthesised cDNA was analysed for 

FGFR3 up-regulation by dPCR in the GeneAmp PCR System 9700 and RT-qPCR, with 

results recorded as an expression ratio of FGFR3 to a reference gene, ABL (FGFR3: ABL).  

The fluorescence developed on the chips was read using the QuantStudio 3D system. 

 

Results 

dPCR detected FGFR3 up-regulation with greater consistency and a lower coefficient of 

variation (CV) than RT-qPCR. The use of a threshold of +2SD above the mean FGFR3: ABL 

ratio in FGFR3 negative samples was able to detect FGFR3 up-regulation in more samples 

using dPCR than RT-qPCR, in PB and BM. dPCR of BM samples  from patients (n=3) 

known to be t(4;14)+ with 0-5% plasma cells showed a clear positive signal. Positive signals 

were also detected in blood samples of patients in early relapse. The up-regulation in PB did 

not correlate with PB biomarkers, such as free light chains, immunoglobulin, paraprotein or 

FGFR3 positivity using FISH. 

  

Conclusion 

dPCR may be used to monitor MM PB and BM for FGFR3 up-regulation. The addition of 

other biomarkers, including Cyclin D1, D3 and c-maf would potentially enable molecular 

classification and monitoring of MRD in more than 90% of patients with MM.  

 

 

 

 
  



P108.  Localized amyloidosis: a focal disorder without requirement for 
systemic therapy 
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Background 

Localized amyloidosis can be defined as amyloid fibril production and deposition confined to 

a single organ or tissue. It is a poorly understood entity. 

 

Aim 

To characterize the demographics, clinicopathologic features and prognosis of localized 

amyloidosis. 

 

Method 

A case cohort analysis was performed of the patient database and medical records of all 

localized amyloidosis patients seen in the Australian amyloidosis clinical network. Patients 

had biopsy proven amyloidosis involving one organ where systemic AL, wtTTR, inherited 

and AA amyloidosis had been rigorously excluded. 

 

Results 

63 patients with localized amyloidosis were identified. Diagnosed between 1995 and 2015, 

the female:male ratio was 1.0:1.5 and median age 52 years. Median follow up was 29 

months. The most commonly involved sites were the upper respiratory (n=13) and 

genitourinary tracts (n=10). Clinical presentation was related to local mass effect or bleeding. 

No cases had heart, liver or kidney disease. The majority has light chain immunoglobulin as 

the constitutive amyloid protein when subtyped by mass spectrometry (n=16/17). The 

majority were presumed to arise from tissue based clonal plasma cells. A minority (n=5) 

were localized to sites associated with a clonal lymphoproliferative disorder, most commonly 

MALT (n=4/5). Rare cases of non-clonal disorder were diagnosed using clinicopathologic 

means (n=3 semenogelin amyloid, n=1 insulin amyloid). Treatment was limited to focal 

surgical intervention using appropriate modalities. Despite persistent progressive disease in 

many, no patients have died and the majority did not require further intervention beyond the 

diagnostic biopsy (n=37/57 evaluable). None had progression to systemic amyloidosis, n=2 

required systemic chemotherapy for progressive lymphoma, n=1 developed MGUS and n=1 

Hodgkin’s disease. 

 

Conclusions 

Localized amyloidosis is a rare entity of single organ involvement consisting of a variety of 

constitutive amyloidogenic proteins but most commonly light chain immunoglobulin. 

Thorough testing is required to exclude systemic amyloidosis. Localized amyloidosis has 

significantly better prognosis than systemic AL amyloidosis and does not require systemic 

chemotherapy, with local surgical intervention usually providing good disease control. 

 



P109.  Dexamethasone, cyclophosphamide, etoposide and cisplatin (DCEP) as 
a bridge to ongoing therapies for multiple myeloma (MM) patients 
 
 
Yuen H, Kalff A, Walker P, Bergin K, Patil S, Avery S, Opat S, Grigoriadis G, Ting S, Wei A, 
Fleming S, Teh T, Nandurkar H, Shortt J, Jane S, Spencer A, Coutsouvelis J 
 
 Department of Clinical Haematology, Alfred Health, Victoria 
 

 

Aim 

To retrospectively assess a single institution experience of the efficacy and toxicity of DCEP 

for relapsed/refractory (RR) MM. 

 

Method 

51 patients (34 male, 17 female) with RRMM who received DCEP between January 2005 

and November 2014 at Alfred Hospital were reviewed. Each cycle of DCEP consisted of 

cyclophosphamide 300mg/m2/day IV, cisplatin 15mg/m2/day IV and etoposide 30mg/m2/day 

IV and dexamethasone 40mg oral daily for 4 days at 21-28 day intervals. Responses were 

assessed using IMWG Uniform Response Criteria. Evaluation focused on patient 

demographics, AEs and patient outcomes. 

 

Result 

Median age was 59 years (47-78) at a median of 33 months (1-120) from diagnosis. 

Cisplatin was renally adjusted in 21% of cycles. Patients received a median of two cycles of 

DCEP (range, 1-4) and it was combined with thalidomide or lenalidomide in 58% or 15% of 

cycles, respectively. Patients had received a median of 3 prior lines of treatment (range, 0-9) 

and 34 (71%) had undergone ASCT. Among 46 patients with data available, the response 

rate was 59% (1 CR, 8 VGPR and 18 PR). 10 patients (22%) had SD. Median PFS post-

DCEP was only 2.3 months (95%CI 1.8-2.9), however, median OS was 16.1 months (95% 

CI 8.7-23.4). With a median TNT of 2.5 months (95% CI 2.2-2.9) 16 patients underwent 

ASCT, received a median of 2 lines of further therapy (1-7) and achieved a median OS of 

32.8 months (95%CI 9.3-56.3). Those bridged to non-ASCT treatment had a median of 1 

further line of treatment (1-8) and an OS of 16.9 months (95%CI 13.6-20.2). Grade ≥ 3 

neutropenia occurred in 63% of cycles. The TRM rate was 6%.   

 

Conclusion 

In heavily pre-treated RRMM, DCEP was an effective bridge to more definitive therapy with 

clinically relevant OS. In the absence of effective subsequent therapies the use of DCEP for 

RRMM is of questionable value. 
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Background 

We sought to define reference ranges for peripheral blood (PB) lymphocyte subsets relevant 

to the referral base of a large tertiary referral centre for haematological and infectious 

diseases. 10-colour flow cytometry (FCM) permits superior identification of rarer lymphocyte 

subsets over 4-colour methods while providing more efficient analysis and throughput using 

a single tube.  By providing clinicians with reference ranges that more accurately represent 

the local demographic, we aim to facilitate accurate diagnosis and management of a broad 

range of haematolymphoid disorders within our referral base. 

 

Methods 

Erythrocyte-lysed whole blood samples collected in EDTA from 88 healthy anonymous blood 

donors were analysed on a Beckman Coulter NaviosTM flow cytometer in a single tube. 

Median and 95th percentile reference ranges were compared to data obtained by 4-colour 

FCM. 

 

Results 

Sixty-nine adults (41 male) with a median age of 45 years (20-65) were analysed. Reference 

ranges for common and rarer subsets are summarised in the table. All parameters correlated 

with 4-colour FCM data, with no influence of age or sex. (R2=0.11). 

 

Table 1:  Median and 95th percentiles of absolute PB lymphocyte subsets (x 109/L)  

Subset Male  Female 

 

Total 

 

Total lymphocytes 1.17 (0.75-2.35) 1.25 (0.55-2.33) 1.23 (0.59-2.41) 

T-cells 0.88 (0.55-1.89) 0.89 (0.34-1.92) 0.88 (0.42-1.93) 

T-helper cells 0.60 (0.31-1.39) 0.56 (0.21-1.27) 0.56 (0.28-1.41) 

T-cytotoxic cells 0.20 (0.08-0.53) 0.25 (0.08-0.57) 0.21 (0.08-0.57) 

CD5+ T-cells 0.83 (0.54-1.87) 0.84 (0.31-1.89) 0.84 (0.36-1.90) 

CD7+T-cells 0.89 (0.53-2.07) 1.01 (0.39-1.94) 0.92 (0.43-1.24) 

B-cells 0.16 (0.07-0.44) 0.20 (0.07-0.38) 0.18 (0.07-0.41) 

CD16+ NK cells 0.12 (0.05-0.40) 0.14 (0.06-0.29) 0.12 (0.05-0.35) 

CD56+ NK cells 0.11 (0.05-0.34) 0.12 (0.05-0.25) 0.11 (0.05-0.33) 



NK, natural killer 

 

Conclusion 

Based on an analysis of data from 69 normal healthy volunteers using 10-colour flow 

cytometry, we have established normal reference ranges of lymphocyte subsets in 

peripheral blood. They are comparable with those obtained by 4 colour flow cytometry as 

well as those published from other countries. The slight differences observed between our 

study and the only major study of 610 cases using 10-colour FCM may be due to smaller 

number of cases in our study. 
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Background 

Fanconi anaemia (FA) is a rare, inherited disease characterised by physical abnormalities, 

progressive bone marrow failure and increased risk of haematological and solid organ 

malignancies. Diagnosis is almost always made in childhood with the oldest reported age at 

diagnosis of 56 years. 

 

Case report 

A 55-year-old male presented with febrile neutropenia (FN) and severe pancytopenia (Hb 

70x109/L, absolute neutrophil count (ANC) 0.0x109/L, platelet 7x109/L) 10 days after 

transcatheter arterial chemoembolization (mitomycin 10mg, cisplatin 50mg, doxorubicin 

50mg, lipiodol 10mg) for hepatocellular carcinoma, on the background of non-alcoholic 

steatohepatitis without cirrhosis.  

 

A bone marrow biopsy five years previously for investigation of incidental mild pancytopenia 

(Hb 120g/L, WCC 2.8x109/L, ANC 1.1x109/L and platelet 128x109/L) had demonstrated 

hypocellularity with no evidence of myelodysplasia, with normal flow cytometry and 

cytogenetics. Granulocyte colony-stimulating factor (G-CSF) was administered in the 

perioperative setting for a joint replacement with satisfactory response. Over subsequent 

years the blood counts remained stable (pre-chemotherapy values: Hb 125g/L, ANC 

1.3x109/L and platelet 135x109/L).  

 

The FN was managed with broad-spectrum antibiotics and antifungal therapy for Candida 

dubliniensis fungaemia. Profound pancytopenia persisted despite G-CSF and multiple donor 

granulocyte infusions. Repeat bone marrow biopsy demonstrated severe hypocellularity. 

Attempts to mobilise peripheral stem cells from his identical twin brother, also with mild 

pancytopenia, using G-CSF and plerixafor in preparation for a syngeneic stem cell transplant 

were unsuccessful. The patient subsequently died of severe sepsis. 

 

Both the patient and his brother had microcephaly, short stature, radius abnormalities and a 

history of undescended testes. Chromosomal breakage analysis performed on the brother’s 

peripheral blood lymphocytes was positive consistent with FA; confirmatory genetic whole 

exome sequencing results are currently pending.  

 

Conclusion 

FA or variants should be considered in older patients with unexplained marrow 

hypocellularity and dysmorphic clinical features, particularly prior to chemotherapy for 

concomitant malignancy which may produce fatal pancytopenia. 

 



P112.  The effective use of romiplostim in the treatment of transplantation-
mediated alloimmune thrombocytopenia post liver transplantation. 
 
Day T, Beligaswatte A 
 
 Royal Adelaide Hospital 
 
 

Transplantation-Mediated Alloimmune Thrombocytopenia (TMAT) is a rare complication of 

orthoptic liver transplant believed to be due to passive transfer of lymphocytes with ITP 

associated autoantibodies.1 The condition is rare, with review of the English literature 

revealing five case reports. 1-5 Thrombocytopenia is typically profound, and is associated 

with high rates of graft failure and death.2,3 Traditional ITP treatments may be ineffective or 

represent excessive risk in this patient population, and to date, no reliable treatment 

algorithm or guidelines have been agreed upon.3 

 

We report a case of TMAT after orthoptic liver transplantation resulting in severe 

thrombocytopenia and bleeding complications. Treatment with the TPO agonist romiplostim 

resulted in permanent and complete resolution of the thrombocytopenia. To our knowledge 

this is the first report of the use of this agent in the treatment of TMAT. If presented with a 

case of TMAT that is refractory to traditional therapies, romiplostim is a therapy with rapid 

effect and a limited side effect profile, which may be uniquely suited to this population of 

patients. 
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Introduction 

Paroxysmal nocturnal haemoglobinuria (PNH) is a rare and progressive disease driven by 

chronic complement-mediated haemolysis leading to life-threatening thromboembolism, 

renal impairment and is associated with 35% mortality at 5 years following diagnosis. 

Eculizumab, a C5 complement inhibitor, has been demonstrated to reduce both intravascular 

haemolysis and thrombosis and to improve survival in PNH patients. This analysis is an 

update on the clinical outcomes of Australian patients enrolled in the international PNH 

registry. 

 

Method 

Important laboratory and clinical data on Australian patients enrolled in the International PNH 

Registry were extracted at baseline and following eculizumab commencement. 

 

Results 

As of March 2015 93 patients were enrolled in the PNH registry. 31 patients were 

eculizumab-naïve (EcuN) and 62 patients were being treated with eculizumab (EcuT). 

Median age of all patients was 38 years and sex was evenly distributed. At last follow up, 

21.4% of EcuN patients had a PNH granulocyte clone size >50% compared to 85% of EcuT 

patients. The median LDH at baseline was 5.9 x ULN in EcuT and 1.2 x ULN in EcuN 

patients. At last follow-up LDH had changed to 1.1 x ULN in the EcuT group and showed no 

change in the EcuN group.  In the EcuT group 18.9% of patients have a concomitant BM 

disorder and 25.4% of patients had a history of a thromboembolic event (TE) whereas in the 

EcuN patients 67.9 % had a concomitant bone marrow disorder and 6.7% had a history of 

TE.  

 

Conclusion 

Data from this Australian cohort of patients participating in the PNH registry confirm that 

EcuT patients tended to have more significant PNH than EcuN patients and responded 

positively to eculizumab treatment. 

 

 

 

 

 

 



P115.  To 'B' or not to 'B', that is the question. 
 
Falconer J, Kidson-Gerber G 
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Introduction: 

Vitamin B12 assays are widely available and inexpensive tests which assist in the 

identification of a deficiency which can have serious clinical consequences.  Interpretation of 

results can be clouded by interference from intrinsic factor antibodies producing false-normal 

results in some assays. The introduction of holotranscobalamin assays has been an 

interesting adjunct to assist in the accurate detection of B12 deficiency. 

 

Case: 

51 year old female presented with severe macrocytic anaemia with discrepant total Vitamin 

B12 results on different assays. Initial studies performed at one laboratory demonstrated 

borderline results on a total B12 assay with subsequent very low Holotranscobalamin levels. 

She presented to our hospital with presyncopal symptoms. A repeat B12 assay in our 

laboratory demonstrated severe B12 deficiency with normal folate/RCF and iron studies. 

 

Test Assay Patient’s Result Reference range 

Total B12 

(Laboratory 1) 

 

Siemens ADVIA Centaur 

Chemiluminescent assay 

162 pmol/L Deficiency: <150 pmol/L 

Borderline: 150-300 pmol/L 

Sufficiency: >300-740 pmol/L 

Holotranscobalamin 

(Laboratory 1) 

 

Abbott Architecture 

Quantitative microparticle 

enzyme immunoassay 

<5 pmol/L >36 pmol/L 

Total B12 

(Laboratory 2) 

Roche Cobas 6000 and 8000 

analyser 

Chemiluminescent assay 

<22pmol/L 150-700 pmol/L 

 
 

Full blood count measured WCC 5.05 x 109/L, Hb 69g/L, MCV 111.4fL  and platelets 127 x 

109/L. Blood film demonstrated red cell macrocytosis, polychromasia and hypersegmented 

neutrophils. Bone marrow biopsy demonstrated characteristic findings of B12 deficiency, with 

increased erythropoiesis and marked megaloblastic features. 

 

Further investigation confirmed positive intrinsic factor antibodies and marked elevation of 

serum gastrin (883ng/L [<100ng/L]), consistent with a diagnosis of pernicious anaemia. 

 

Conclusion: 

This case highlights clinically significant variation in total B12 assay results and the 

importance of taking into account clinical history and blood film findings, the possibility of 

assay interference by intrinsic factor antibodies in the event of apparently normal results and 

the utility of holotranscobalamin testing as an adjunct to the interpretation of B12 status.  



P116.  The heterogeneity of the haematological presentation of sarcoidosis 
 
 
Grabek J 1, He S 2 
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This poster aims to compare and contrast two cases of sarcoidosis.  One case involves 

asymptomatic multisystem sarcoidosis with extensive lymphadenopathy and bone marrow 

involvement with no blood count abnormalities.  The other case developed pyrexia of 

unknown origin with massive splenomegaly and pancytopenia.  The cases provide a stark 

contrast of the heterogeneity in this disorder and its haematological presentation. 

Case 1, CD was diagnosed after a CT was performed for ureteric calculus.  The patient had 

extensive lymphadenopathy involving mediastinal, pulmonary, splenic, hepatic and 

retroperitoneal lymph nodes.  Bone marrow biopsy showed extensive non-necrotising 

granulomas consistent with sarcoidosis.  The ACE level was 99 units/L (ULN 70 units/L) but 

the full blood examination was normal.  The patient was asymptomatic from her sarcoidosis 

despite the extensive burden of disease. 

Case 2, LB was diagnosed with splenic sarcoidosis after extensive investigation for pyrexia 

of unknown origin and pancytopenia (Hb 99 WCC 2.0 Neutrophils 0.4 Plt 93).  The patient 

suffered daily fevers of over 39 degrees with rigors.  Despite her pancytopenia her bone 

marrow was normocellular with no evidence of sarcoidosis.  PET scan revealed no 

lymphadenopathy but massive splenomegaly.  Her ACE level was 150 units/L.  Prednisolone 

was initiated with immediate resolution in her symptoms.  She underwent splenectomy for 

worsening cytopenia and prednisolone intolerance.  At removal the spleen measuring 

22x13cm with a weight of 1.2 kgs. 

 

 

 
  



P117.  Severe hypercalcaemia intefering with clotting based testing: a case 
study 
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Aim 

We present a case of an unwell patient with severe secondary hypercalcaemia in whom 

coagulation screening tests were markedly abnormal. There was no history of coagulopathy, 

biochemical or clinical suspicion for a separate process such as Disseminated Intravascular 

Coagulation. It was hypothesized that her hypercalcaemia was interfering with the clotting 

time based tests. This study was conducted to demonstrate normalization of clotting times 

with normalization of calcium in the samples used for coagulation testing.  

 

Method 

Aliquots of patients’ plasma were mixed with different concentrations of sodium citrate (5% 

and 10%)  and deionized water as control. The respective mixtures were assayed for 

Prothrombin Time (PR), and Activated Partial Thrombin Time (APTT) and calcium levels. 

 

Result 

Our  patients calcium level and coagulation screening tests during her admission are 

illustrated below.   

Date  29/4/15 01/05/15 13/05/15 

 Serum Calcium 

(mmol/L) 

 

Normal range  

(2.15 – 2.65) 

5.24 3.25 2.00 

Serum 

Corrected 

calcium 

(mmol/L) 

2.25 – 2.58 5.61 3.55 2.25 

PT (s) 12 – 15 26.7 30.1 14.3 

APTT (s) 25-37 40 50.1 31.4 

INR 0.8-1.1 2.5 2.9 1.1 

 

The trend suggests that excess calcium may a confounding factor in clotting time based 

tests.  

 

Conclusion 

We suspect that the hypercalcaemia resulted in excess calcium in the patients sample was 

not chelated by the 3.2% sodium citrate in standard collecting tubes. This could have 

resulted in a pre analytical error where activation of coagulation prior to testing caused 

consumption of coagulation factors resulting in prolonged clotting times.  

We  were not able to demonstrate in this case that addition of more sodium citrate to the 

patients initial abnormal samples was able to normalize the PT/ APTT times. This could be 

due to insufficient correction of the calcium level in the patients sample which can be 

remedied by further increasing calcium chelation.  
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Background/Aim 

The prevalence of obesity in Australia is on the rise, with 63% of adults being overweight or 

obese (AIHW, 2015). This increasing trend has increased the burden of disease on the 

Australian public, with a larger number of comorbidities diagnosed. The current study aims to 

determine the impact of Body Mass Index (BMI) and demographic factors on the rate of 

haemolysis in Australian blood donations. 

 

Method 

Haemolysis testing results performed at day 42 were available for 5,601 donors.  Logistic 

regression was performed looking at a number of donor demographics to predict those 

donors who would have results above the standard of 0.8% haemolysis. 

 

95 of those donors had haemolysis testing performed on two separate donations.  Pairwise 

comparisons were performed to determine whether the testing procedure influenced the 

results. 

 

Results 

Logistic regression found that the odds of a donor’s blood being above the accepted level for 

haemolysis increased with the donor having a high BMI, increases in diastolic BP and being 

a male.  BMI was the strongest predictor, with obese donors being 240% (OR=2.47) more 

likely to have haemolytic blood when compared to donors with a normal BMI.  With such a 

high odds the absolute risk reduction was calculated with the overall result being 4.5% for 

obese donors when compared to normal weighted donors. 

 

Pairwise comparisons of haemolysis testing performed at two separate donations found no 

significant differences (p=0.610), suggesting that behavioral and medical demographics lead 

to high haemolysis rather than processing procedures. 

 

Conclusion 

Whilst higher BMI was predictive of clinically relevant haemolysis at 42 days, the overall risk 

was low (4.5%). There was a relatively small number of donors with haemolysis over 0.8% 

(n=222). These results suggest that increasing BMIs pose negligible risk for the Australian 

blood supply. 
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Aim 

Warm autoimmune haemolytic anaemia is a rare disease that can be associated with an 

underlying B cell lymphoma.  The treatment of refractory cases is poorly defined. We report 

a case of life-threatening refractory warm autoimmune haemolytic anaemia with response to 

the proteasome-inhibitor bortezomib. 

 

Method 

The patient is a 60 year old lady who was initially diagnosed with an indolent B cell non-

Hodgkin lymphoma in 2004 involving the spleen.  Previous treatments had included 

chlorambucil and R-CHOP most recently in mid-2013.  She represented in late 2014 with 

warm autoimmune haemolytic anaemia associated with progressive lymphadenopathy and 

persistent splenomegaly.  

 

Result 

The patient had brisk haemolysis and over the ensuing 7 months received 114 units of 

packed red blood cells (average of 4 units of packed cells per week) whilst various 

treatments were tried with little effect. These treatments included 3 cycles of ifosfamide, 

carboplatin, etoposide (ICE) for her underlying lymphoma, oral and pulse intravenous 

prednisolone, rituximab (4 cycles of 375mg/m2), oral cyclophosphamide, intravenous 

immunoglobulin, splenectomy, plasmapheresis and cyclosporine.  Her lymphoma responded 

to chemotherapy with resolution of lymphadenopathy and marrow infiltration.  Histology of 

the spleen revealed marked hypersplenism with no histological evidence of lymphoma 

although a small monoclonal B cell population was identified on flow cytometry. Due to the 

refractory nature of her haemolytic anaemia a trial of bortezomib was initiated at the 

beginning of June 2015 (1.3mg/m2 twice a week) in combination with low dose 

cyclophophosphamide.  For more than a month since initiation of bortezomib she has been 

transfusion independent, maintaining Hb above 90g/L. 

 

Conclusion 

Bortezomib may be effective for refractory autoimmune haemolytic anaemia when other 

treatments have failed. 

 

 

 

 

 

 

 

 

 



P120.  Long-term treatment outcomes of autoimmune haemolytic anaemia 
(AIHA): a retrospective ten-year single centre study 
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Aim 

To describe the characteristics of patients with AIHA, treatments received, rate of remission, 

relapse and complications. 

Method 

Retrospective analysis of 47 patients at Austin Health with a diagnosis of AIHA managed 

between 2005 and 2015. Complete remission (CR) was defined as normal haemoglobin with 

resolution of haemolytic markers including reticulocyte count, haptoglobin and lactate 

dehydrogenase. Relapse was defined as a fall in haemaglobin below 100 g/l and active 

haemolytic markers. 

Result 

The mean age was 63 years (range: 17-90), with 22 male and 25 female patients. The 

median follow up was 3.9 years (range: 0.9-21). The mean haemaglobin at presentation was 

66 g/L (range: 29-103), lactate dehydrogenase 520 IU/L (ranges: 193-1496), reticulocyte 

count 273 x109/L (range: 4-619). Thirty patients (64%) had a secondary cause of AIHA with 

the most common causes being non hodgkin lymphoma (17%), chronic lymphocytic 

leukaemia (13%) and systemic lupus erythematosus (9%). Warm AIHA was diagnosed in 40 

patients (85%), 24 of these resulting from a secondary cause. Cold AIHA occurred in 7 other 

patients (15%), 6 patients with a secondary cause. The most common initial treatments for 

AIHA included prednisolone alone (53%), no therapy (11%), and prednisolone with 

intravenous immunoglobulin (9%). Patients who relapsed were treated with prednisolone 

alone (29%), prednisolone and rituximab (23%), and prednisolone with azathioprine (13%). 

Other therapies included cyclophosphamide, danazol and plasma exchange. One patient 

had a splenectomy. CR was achieved after initial therapy in 34% of patients. The median 

number of relapses was one (range: 1-12) of those who relapsed. Fifteen percent of 

relapses were complicated by pulmonary embolism and five patients died. The CR at long 

term follow up was 68.1%.  

Conclusion 

AIHA is associated with significant morbidity and mortality with limited remission rates 

achieved at diagnosis. The study will serve as a basis for future studies in our cohort. 
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Introduction 

Virtual slides have certain advantages over glass slides for Haematology morphology 

education as they can be readily distributed, identical images are viewed by all users and 

images can be accessed remotely via the Internet. The Royal College of Pathologists of 

Australasia (RCPA) Haematology eCases Library is a pilot web-based virtual slide library 

that was developed by the Sydney-based NSW/ACT teaching program for medical 

postgraduate trainees in Haematology.  

 

Method 

RCPA tutors were invited to contribute slides of blood smears, bone marrow  aspirates 

(BMA) and trephine biopsies (BMTB) of haematological disorders to the Library. Blood 

smears and BMA were scanned with an Aperio Scanscope OS at X60 magnification under 

oil immersion, while BMTB were scanned at X40 magnification. Virtual slides were displayed 

using Aperio Webscope, a web based platform-independent slide viewer. The Library is 

searchable by topic, specimen type, contributor or text. The search categories for neoplastic 

disorders correspond to the WHO Classification of Tumours of Haemopoietic and Lymphoid 

Tissues, 2008. For each case, users are presented with  the blood count, brief clinical details 

and virtual slides. Users may then access morphology descriptions, investigations, additional 

images, diagnosis, comments and references. User surveys were conducted in 2013 and 

2014. 

 

Results 

Since 2013, the Library has accrued 141 cases comprising 104 blood smears, 30 BMA  and 

21 BMTB slides. In 2014, there were 1772 case views by trainees and Fellows comprising 

1463 returning users and 309 new users. In surveys, trainees indicated that the Library was 

a useful tool for morphology education and their usage  would increase if more cases were 

added. 

 

Conclusion 

A pilot web-based Haematology virtual slide library has been developed as an educational 

tool to enable trainees to improve their skills in blood and bone marrow morphology. The 

Library is expected to increase in size with further contributions from the tutors.  
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Introduction 

Ipilimumab has been shown to improve overall survival in patients with metastatic 

melanoma. Immune-related toxicities associated with ipilimumab commonly affect the 

gastrointestinal tract, liver, skin, nervous and endocrine systems. We report a rare case of 

haemophagocytic lymphohistiocytosis (HLH) in a patient receiving ipilimumab.  

 

Case Description 

Mrs JC was a 58-year-old lady diagnosed with stage 3 (T2a N1a M0) BRAF V600E mutated 

malignant melanoma in May 2013. She had received definitive excision, sentinel lymph node 

biopsy and left axillary dissection. In November 2013, her disease recurred in her right axilla 

and left chest wall (both resected). She was found to have bone and nodal metastases in 

January 2014 and commenced dabrafenib with trametinib added three months later. After an 

initial partial response, her disease progressed in August and was commenced on 

ipilimumab in September 2014. 

 

One week after her first dose of ipilimumab, Mrs JC presented with new severe sacral back 

pain. Spinal cord compression and infection were excluded. She was noted to have 

progressive cytopenias. Bone Marrow Aspirate and Trephine (BMAT) revealed 

approximately 50% marrow infiltration by melanoma with increased histiocyte numbers and 

activity consistent with HLH. Ferritin was 140,000 ug/L. She received high dose steroids and 

Etoposide as per HLH-94 protocol with a limited initial response complicated by Enterobacter 

neutropenic sepsis. Despite four weeks in hospital her HLH became refractory to treatment 

and she died in October 2014. 

 

Discussion 

To our knowledge, this is the first report of HLH occurring in association with ipilimumab. 

Haematologic toxicity is a rare but potentially fatal immune-related complication of 

ipilimumab. Although causality in this case cannot be certain given the short time of 

exposure and the fact that HLH can be caused by metastatic malignancies, a high index of 

suspicion is required when evaluating haematological abnormalities in melanoma patients 

receiving ipilimumab. 
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Introduction 

There are very few reports for emergency arterioplasty in untreated essential thrombocytosis 

(ET) patients and a safe level of platelet count is not defined. We report a successful case of 

emergency ICA stenting in active ET. 

 

Case Report 

A 53-year-old woman suffered from right eye amaurosis fugax for 6 months with hemoglobin 

11 g/dl, white cell count 8.9×109/l, and platelet count of 439×109/l. Despite clopidogrel (75 

mg), she deteriorated to sustained right eye blindness with fundal ischemia on emergency 

fluorescein angiogram. A magnetic resonance imaging scan showed right internal carotid 

artery stenosis from origin to terminal bifurcation, with a tight stenosis distal to the origin of 

the ophthalmic artery and absent filling of the anterior cerebral artery. Emergency balloon 

angioplasty was performed. The perioperative platelet count was 590×109/l. Postoperative 

angiogram, however, showed irregular luminal filling defects accompanied by left-sided 

weakness. A repeat balloon angioplasty was performed with pipeline stent deployment, 

under heparin and abciximab coverage. There was complete motor recovery but clots 

continue to layer up in the stent. The clots persisted with bolus abciximab, aspirin and 

prasugrel loading. Finally, a Wallstent was deployed from just below the common carotid 

artery bifurcation to just distal to the critical stenosis, but there were still continued platelet 

clots. The clots were aspirated and patency was maintained with eptifibatide infusion for 96 

hours. Her postoperative platelet count rose to 719×109/l. A bone marrow biopsy showed 

markedly increased pleomorphic and clustered megakaryocytes. Molecular test showed 

heterozygous Jak2 V617F mutation compatible with ET. She was started on hydroxyurea 

and anagrelide. Her platelet count steadily decreased to 375×109/l by day 11.  

 

Conclusion 

Our case illustrated that a high index of suspicion and possible marrow and film examination 

and molecular tests may be warranted in patients with high-normal and rising platelet counts 

and refractory ischaemic symptoms.  
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Introduction 

Splenectomy is the recommended treatment for steroid-refractory immune thrombocytopenia 

(ITP). We report a case of refractory ITP achieving a spontaneous response 30 months after 

splenectomy. 

 

Case Report 

The patient was diagnosed with Evans Syndrome at another centre in 2006 at the age of 24 

years. Her haemolytic anaemia responded and remained in remission, but her immune 

thrombocytopenia relapsed and became refractory to steroids and intravenous 

immunoglobulins (IVIg). Her platelet count was typically below 10×109/L, only occasionally 

rose above 20-30×109/L. 

 

She has recurrent clinically significant bleeding, usually menorrhagia, but also troublesome 

gum bleeds, epistaxis, upper gastrointestinal haemorrhage, and in September 2011, a left 

temporal intracerebral haemorrhage. She refused splenectomy; and has failed Azathioprine, 

Rituximab, Vincristine, Danazol, Dapsone, Cyclosporine and Mycophenolate mofetil. In 

November 2011, treatment with Eltrombopag did not elicit any response. 

 

In 2012, she developed intractable upper gastrointestinal bleeding despite platelet 

transfusions, steroids, IVIg, tranexamic acid and proton pump inhibitor therapy. In August 

2012, almost 6 years from her diagnosis, she underwent an open splenectomy with platelet 

transfusions and recombinant activated Factor VII. Her preoperative platelet count was 

2×109/L. Following splenectomy, her platelet count remained mostly below 10×109/L, but she 

benefited from an improvement in bleeding symptoms without specific ITP therapy. 

 

In September 2013, severe menorrhagia recurred and was IVIg-refractory. Eltrombopag was 

given and her bleeding quickly stopped; but with no platelet count response after one month, 

Eltrombopag was discontinued. No further significant bleeding occurred. About 30 months 

after splenectomy (early March 2015), her platelet count increased to 65×109/L; and by 34 

months (June 2015) to 98×109/L. 

 

Conclusion 

Our patient illustrates the possibility of spontaneous response many years after 

splenectomy. It is uncertain if the response is durable or if exposure to Eltrombopag played a 

role. Eltrombopag may be useful for bleeding episodes even without any platelet increment. 

 

 

 
  



P125.  Massive splenomegaly in an adult with sickle cell disease - a case 
report 
 
Liew H 
 
 Haematology Unit, Department of Medicine, Hospital Sultanah Bahiyah, Kedah, Malaysia 
 

 

Introduction 

Splenomegaly is unusual in an adult with sickle cell disease (SCD). Here is a case of SCD 

and disseminated tuberculosis with massive splenomegaly. 

 

Case Report 

A 53 years old man presented with 1 year history of weight loss and recent fevers. There 

was no chronic cough. He was diagnosed with SCD only at the age of 52 years. Hb analysis 

showed 63.1% HbS, 32.5% HbF, 4.4% HbA2. DNA analysis was heterozygous for S and 0 

mutations. He never required transfusions previously but started having episodes of joint 

pains 5 years ago. In past 2 years, there was increasing splenomegaly, with evidence of 

hypersplenism. 

 

Clinical examination revealed an enlarged right cervical lymph node and splenomegaly 

extending past midline. Lung findings were unremarkable. Global pericardial effusion was 

present on echocardiogram. Tuberculin skin test was positive but sputum for acid-fast bacilli 

were negative. Biopsy of cervical lymph node showed features consistent with 

granulomatous lymphadenitis with acid-fast bacilli present. CT scan revealed features of 

disseminated tuberculosis with brain abscesses, miliary lung nodules, pericardial effusion 

and splenic calcifications. 

 

He received anti-tuberculous therapy with adjuctive corticosteroids. Transfusions were given 

for anaemia and pain crisis. The pericardial effusion resolved but his spleen size remained 

unchanged after therapy. His transfusion requirement continue to increase. Bone marrow 

examination revealed a hypercellular marrow with erythroid hyperplasia but no increase in 

fibrosis. JAK2V617F and CALR mutations were not detected. A splenectomy has been 

planned. 

 

Conclusion 

Presence of massive splenomegaly in an adult with SCD should raise the possibility of other 

causes of splenomegaly. Tuberculosis should always be considered. The high HbF may 

explain the lesser severity of his SCD and may have contributed to the persistence of 

splenomegaly. 

 

 

 
  



P126.  A trial of an online bone marrow morphology external quality assurance 
program 
 
Marsden K, Earl G, Sioufi J 
 
 RCPAQAP Pty Ltd 
 

 

Aim 

The RCPAQAP blood film morphology survey originated in 1963 but has offered no bone 

marrow (BM) morphology survey because it was not possible to obtain the number of slides 

required for a survey. Virtual microscopy overcomes this problem and the aim of this project 

was to determine the feasibility of a BM morphology survey using online virtual microscope 

scans. 

 

Method 

Virtual microscopy scans of the blood film, bone marrow aspirate and trephine from an 

essential thrombocythaemia (ET) patient were used. Blood film morphology survey enrolees 

were asked to participate if they report bone marrows. Participation involved providing a 

bone marrow differential count, a diagnosis and recommended additional investigations. The 

following online links were provided: 

 blood film, BM aspirate and BM trephine scans 

 Imagescope software for viewing the scans 

 instructions for using Imagescope 

 BM differential counting apps (if needed) 

 online data entry 

 a questionnaire for feedback 

 the option to request a DVD instead of online access  
 

Results 

The uptake was low despite reminders and extensions of the closing date. Forty participants 

completed the differential count; 30-39 answered survey questions and/or provided other 

feedback. The diagnoses made were ET 31/39 participants (80%), other myeloproliferative 

neoplasms 5/39 (13%), other diagnoses 3 (8%) . 

 Feedback: 

 “Ease of loading” rated satisfactory or better: 86% of participants  

 “Ease of navigation” satisfactory or better: 84% 

 Would enrol in a BM morphology program: 84% 

 Prefer online access to a DVD: 70%  

 Stain/scan too dark; hard to distinguish lymphoid from erythroid: (3 participants).  

 Workplace internet too slow: 2 participants 
 

Conclusion 

The reasons for the low response rate are not known but we conclude that many 

laboratories could now manage an online virtual bone marrow morphology survey although a 

minority still have limited local systems. As a result the RCPAQAP will introduce a bone 

marrow morphology module in 2016 but ensure that DVD’s are available if preferred. 

 

 

 



 
P127.  Correlation between donor and recipient haemoglobin after stem cell 
and kidney transplantation 
 
Mathavan V, Badami K, Cross N, Blacklock H 
 
 Canterbury district health board 
 

Aim 

We aimed to determine whether it is the kidney or the bone marrow that primarily influences 

an individual’s haemoglobin (Hb) by examining kidney transplant patients (own marrow but 

donor kidney) with stem cell transplant (SCT) patients (donor marrow but own kidney).The 

Hb, like other haematologic values, shows little intra-individual variation but considerable 

inter-individual variation.  

   

Method 

We compared donor and recipient Hb, using linear regression analysis, in kidney transplant 

(related and unrelated live donors) and stem cell transplant (SCT - sibling and matched 

unrelated donor, MUD) patients. In the former, we used patient Hb at one year post-

transplant (if eGFR normal) and in SCT patients at 5 years post transplant (if well and 

transfusion independent). Data on kidney transplants (2003 – 2013) and sibling SCT (1997 – 

2009) were obtained from Christchurch hospital databases, and for MUD transplants from 

the New Zealand Bone Marrow Donor Registry.  

 

Results 

104 donor/recipient kidney transplant pairs meeting study criteria were identified - 54 had 

related donors and 50 unrelated. 48 donor/recipient sibling SCT pairs, but only 10 MUD SCT 

pairs, meeting study criteria were obtainable. By eye, the slopes for the two types of 

transplants appear slightly different (figure 1) however the r value for both kidney transplants 

(r = -0.0099 ± 0.132, p = 0.94, R2 =0.0014) and SCTs (r = 0.2690 ± 0.2015, p =0.1887, R2 

=0.0121) suggests no significant correlation between donor and recipient Hb.  No significant 

differences between transplants involving related or unrelated donors for either type of 

transplant were found.  
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Conclusion 

Our limited data shows no discernible correlation between recipient and donor Hb in either 

type of transplant, or an appreciable effect of heritability when related and unrelated donors 

are compared. Further statistical analysis awaited and a larger study will be beneficial. 

 

 
  



P128.  Inflammatory pseudotumour of the spleen - a case report 
 
 
McMahon G 1, Rady K 2, Prince H 2 

 
1 Peninsula Health, 2 Peter MacCallum Cancer Centre 
 

 

Isolated splenic inflammatory pseudotumours (IPT) are extremely rare, benign lesions with 

varied clinical presentations posing a diagnostic challenge to clinicians due to their similarity 

in appearance to neoplasms. From the literature, the number of previously reported cases of 

splenic IPT varies between 80-114; although this number may include both cases of primary 

solitary splenic ITP and cases of IPT with secondary splenic involvement. 

We present the case of a young woman diagnosed with primary solitary splenic IPT during 

investigation for persistent anaemia, raised inflammatory markers, and polyclonal 

hypergammaglobulinaemia, whose symptoms resolved completely following splenectomy.  

The diagnosis of splenic IPT is challenging and histological examination is required for 

diagnosis 

Splenic IPTs often share similarities to neoplasms and other inflammatory diseases, and 

need to be differentiated histologically with the addition of immunohistochemistry.  Foremost, 

it is vital to distinguish IPT from IPT-like follicular dendritic cell sarcoma (IPT-like FDC 

sarcoma), an extremely rare lesion with a similar histologic appearance to IPT, but can be 

more aggressive.  This case highlights the importance of utilising particular markers, 

including CD21, CD23, CD 35, ALK1, SMA and EBER for accurate diagnosis  

The difficulties posed in our study in differentiating between IPT-like sarcoma and IPT show 

that without correct immunohistochemistry it is possible that a proportion of previously 

reported splenic IPTs were incorrectly diagnosed. Our case serves as a reminder to consider 

this rare diagnosis when evaluating patients with a splenic mass of unknown aetiology, and 

highlights the need to be meticulous in order to differentiate IPT histologically from other 

similar lesions, particularly IPT-like FDC sarcoma, through engagement of experienced 

morphologists and the use of immunohistochemistry. 

 

 

 
  



P129.  Unexplained haemolytic transfusion reactions in a pregnant patient with 
thalassaemia intermedia rectified by transfusions of Sda non-reactive red cells 
 
 
Mills G 1, Simpson J 1, Rice C 1, Hugman A 1, McGrath K 1, Loizou P 1, Yao Q 2, Bruce H 2, 
Dennington P 2, Lee S 1 

 
1 St George Hospital, NSW 2217, 2 Australian Red Cross Blood Service, Alexandria, NSW 
2015 
 

 

Aim 

We report a patient with unexplained haemolytic transfusion reactions that were rectified by 

transfusions of Sda non-reactive red cells. 

 

Method 

A 35-year-old Nepalese woman with thalassaemia intermedia presented at 13 weeks 

gestation in her second pregnancy with symptomatic anaemia. She was previously 

transfusion-independent, except for two red cell units transfused for post-partum 

haemorrhage, six years prior. Her haemoglobin (Hb) was 70g/L, with anti-S and anti-E red 

cell alloantibodies. She was transfused with E-, S- red cells that were compatible in the low 

ionic strength solution indirect antiglobulin test (LISS-IAT). However, transfusions failed to 

increase her Hb, and were associated with biochemical evidence of increased haemolysis 

with recurrent febrile reactions including an episode of pyrexia, tachycardia and dyspnoea.  

 

Results 

Investigation of the patient’s plasma against reagent red cells showed anti-Sda like 

agglutination detected weakly by the polyethylene glycol-IAT (PEG-IAT). She was then 

transfused with E-, S-, Sda non-reactive red cell units that were compatible by the PEG-IAT 

and LISS-IAT. This resulted in a satisfactory increment in her Hb with an improvement in 

haemolytic markers. Subsequently, a stable Hb of approximately 80 to100g/L was 

maintained by transfusions with E-, S-, Sda non-reactive red cell units, every two to three 

weeks, without any further transfusion reactions or evidence of increased haemolysis.  

 

Conclusion 

The patient’s refractoriness to transfusions in the presence of haemolytic transfusion 

reactions and its successful correction by transfusion of Sda non-reactive red cells suggests 

that an anti- Sda was responsible for allo-immune haemolysis. Sda antigen is found in 91% of 

the Caucasian population, with only two cases of anti-Sda-mediated transfusion reactions 

reported in the literature. Anti-Sda should be considered as a possible cause of unexplained 

haemolytic transfusion reactions when allo-antibodies to other red cell antigens typically 

implicated in such reactions have been excluded. 

 

 

 

 

 
  



P130.  Haemophagocytosis: a case series at an Australian institution 
 
 
Mo A 1, Louie J 1, Fleming S 1, Kalff A 1, Ting S 1,2, Jane S 1,2, Grigoriadis G 1,3, Morgan S 1,3, 
Wei A 1,2,3, Patil S 1, Spencer A 1,2, Avery S 1,2, Curtis D 1,2, Nandurkar H 1,2, Walker P 1 

 
1 Department of Clinical Haematology, Alfred Health, Melbourne, Victoria., 2 ACBD, 
Australian Centre for Blood Diseases, Monash University, Central Clinical School, 
Melbourne, Victoria, 3 Department of Laboratory Haematology, Alfred Health, Melbourne, 
Victoria. 
 

 

Aim 

Haemophagocytic lymphohistiocytosis (HLH) is rare in adults.  Treatment guidelines (HLH-

94, HLH-2004) are based on paediatric studies.  We present a case series of adults 

diagnosed with HLH between October 2013 and April 2015 at a single institution, aiming to 

review the aetiology, diagnostic features, treatment and outcomes.  

 

Method 

All treating physicians were contacted to identify cases of HLH, which were confirmed using 

the HLH-2004 criteria.   

 

Result 

Eleven patients were identified.  Median age at diagnosis was 58 years (range 18-76 years), 

with 73% male. Common presentations included fever (100%), hepatosplenomegaly (64%) 

and neurological symptoms (55%). All patients had cytopenias ≥2 lineages, coagulopathy, 

abnormal liver function, raised LDH, hyperferritinaemia (ferritin range 5209-190580ug/L) and 

haemophagocytosis on bone marrow biopsy. Aetiology included: 2 idiopathic, 1 primary and 

8 secondary including haematological malignancy (n=4), EBV infection (n=2), autoimmune 

disease (n=2) and drug induced (n=1).   NK cell activity and perforin expression were normal 

in tested patients (n=3). The median time to diagnosis was 7 days (range 1-34 days), and 

commencement of treatment was 1 day (range 1-5 days).  In addition to treatment of 

underlying causes, initial treatment consisted of steroids (n=10), IVIg (n=7), etoposide ((n=5) 

and tocilizumab (IL6Ra, n= 2). 6-month survival was 45%.  83% of deaths occurred in the 

first 2 months, most due to underlying disease. One patient had recurrent relapses, and 

remains on dexamethasone and cyclosporin.  No patients received allogeneic 

transplantation.  

 

Conclusion 

This is the largest Australian case series of adult HLH patients. There are heterogenous 

aetiologies.  Clinicians should have a high index of suspicion if any of the features of HLH 

arise to avoid delayed diagnosis.  Although the mortality rate remains high, it is comparable 

to published studies, and many patients died due to underlying disease. Future directions 

include establishing a multicenter adult HLH registry to better evaluate this rare condition.  
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Background/ Aim 

Haemophagocytic lymphohistiocytosis (HLH) in adults is rare and often difficult to diagnose 

which can lead to delayed diagnosis.  Hyperferritinaemia is part of the diagnostic guidelines 

and often considered a key feature by clinicians.  We aimed to analyse the aetiology of 

hyperferrintinaemia in our institution and analyse its utility to prompt a diagnosis of HLH.  

 

Method 

A retrospective search of the Alfred Health laboratory database for ferritin values 

>10000ug/L from April 2014 – April 2015 was performed.   Patient records were reviewed to 

identify the cause of hyperferrintaemia. All patients with HLH met the HLH-2004 diagnostic 

criteria.  

 

Result 

Twenty-five cases with ferritin > 10000ug/L were identified. Median age was 53yo (range 19 

– 92), 64% were male. Seven patients had a diagnosis of HLH. Of the non-HLH cases, 

12/18 had > 1 identifiable aetiology, which included infection (n=12), liver injury (n=11), renal 

failure (n=8), haematologic malignancy (n=5), iron overload (n=3) and haemolytic anaemia 

(n =2). The highest median ferritins were seen in renal failure (median 27886 ug/L) and HLH 

(median 23359ug/L; range 11691 – 187000 ug/L) (Fig 1).  There was no statistical 

significance between median ferritin for HLH compared to non HLH aetiology of 

hyperferritinaemia (p=0.53).  The positive predictive value of ferritin >10000ug/L for HLH was 

28%. Review of confirmed HLH cases during the time period showed a sensitivity of 88%.  
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Conclusion 

Hyperferrinaemia is a sensitive laboratory marker for HLH.  Although not specific for HLH 

and seen in a variety of adult conditions in a tertiary teaching hospital, HLH accounted for 

28% of cases of marked hyperferritinaemia  Thus high ferritin  could be used a laboratory 

alert to prompt clinicians to consider the diagnosis of HLH.  

 

 

 
  



P132.  Paroxysmal Nocturnal Haemoglobinuria (PNH): Experience at a Single- 
tertiary Hospital. 
 
 
Pati N 1, 2, Ajmera A 1, D'Rozario J 1, 2 

 
1 The Canberra Hospital, Canberra, ACT, Australia, 2 Australian National University Medical 
School, Canberra, ACT, Australia 
 

 

Aim 

PNH, often presents with variable physical and laboratory manifestations although classically 

described to present with haemolytic anaemia, bone marrow failure and thrombosis. We 

tried to establish whether or not type of PNH as to II and III has any relationship to the 

clinical or laboratory manifestation and their response to eculizumab.  

 

Method 

A retrospective analysis was conducted on patients diagnosed with PNH during the period 

Dec 2004 and Dec 2014. A descriptive statistical analysis was undertaken on the patients as 

per their subtype (II Vs III) including Pearson correlation and single-tailed significance.  

 

Results 

In the sample group of 9 patients, four were categorized as type II PNH whereas five as type 

III. There was no significant demographic variability between these two types of PNH with a 

median age of 28.6 years (range: 14-56). Even though fatigue and anaemia was present in 

all patients, none of them had confirmation of PNH at presentation. More than half of the 

patients initially presented with wide variety of diagnosis prior to confirmation of PNH. Mean 

time to diagnosis was 5 months (2-14mo) while only two patients were diagnosed at the 

initial presentation. There was no clear differentiation in their presentation as to haemolysis 

Vs thrombosis based on their type. Four out of 8 patients underwent the marrow examination 

showing significant marrow hypoplasia but no PNH clone. Subsequently these four patients 

had IST treatment without much improvement. Five patients who are on eculizumab 

treatment showed excellent response within 3 weeks (2-12wks) of initiation of therapy, 

mostly in improvement with fatigue. There was no correlation between the type and the level 

of response. 

 

Conclusion 

PNH presents in a wide variable clinical presentation, hence clinical suspicion and frequent 

screening for this would lead to the correct diagnosis, which will aid in early institution in 

therapy with eculizumab.  

 

 

 

 

 

  



P133.  Successful production of patient specific platelets from iPS cells 
generated using a non integrating Sendai virus (SeV) 
 
 
Rabbolini D 1,2, Chen Q 1, Blair N 3,4, Morel-Kopp M 1,2, Gabrielli S 1, Ward C 1,2, Stevenson W 
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Department of Neurogenetics, Kolling Institute of Medical Research, University of Sydney, 
Sydney, Australia., 4 Department of Neurology, Royal North Shore Hospital, Sydney, 
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Background 

Induced pluripotent (iPS) cells, like embryonic stem cells, have remarkable self-renewal 

capacity and can undergo differentiation into various lineages. The generation of patient-

specific iPS cells is a powerful means to study the mechanisms underpinning human 

disease. Methods to reprogram fibroblasts into iPS cells with subsequent differentiation into 

platelets have been published using vectors that integrate into the host genome. These 

approaches have potential for tumorigenesis. 

  

Aim 

To generate patient specific platelets from iPS cells reprogrammed from human skin 

fibroblasts using a non-integrating, non-transmissible form of the SeV.   

 

Methods 

Fibroblasts were cultured from skin punch biopsies obtained from 1 individual with GFI1B-

Related Thrombocytopenia (GFI1B-RT) and 1 unaffected family member. Skin fibroblasts 

were then reprogrammed to iPS cells using the CytotuneTM –iPS reprogramming kit (Life 

technologies), delivering the four Yamanaka factors reprogramming factors (OCT3/4, Sox2, 

c-Myc and Klf4). Differentiation of iPS cells into platelets was performed using published 

methods by culture on feeder cells and exposure to cytokines VEGF, TPO, SCF and 

heparin. Obtained megakaryocytes and platelets were confirmed phenotypically.  

 

Results 

Four clones of iPS cells were generated from skin fibroblasts from an individual with GFI1B-

RT as well as from an unaffected related control. All clones demonstrated characteristic 

surface markers of iPS cells. Two clones from the affected family member were of poor 

quality and were lost in early passages. Immunohistochemistry performed after passage 17 

using anti-SeV antibody confirmed all clones to be SeV-free. Megakaryocytes and platelets 

produced expressed expected antigens, CD41a, CD61, CD42a and CD42b and 

demonstrated typical morphology.  

 

Conclusion 

We have shown that patient-specific platelets can be differentiated from iPS cells 

reprogrammed using a non-integrating SeV based platform. Our methodology using this 

platform affords expression of important transgenes without the risk of modifying the host 

genome. This is an important consideration when using iPS cells to study genetic diseases 

and eventual application to clinical medicine. 
  



P134.  Bortezomib yields high response rates in antibody mediated 
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immunosuppression. 
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Aim and background   

Certain patients with antibody-mediated autoimmune disease exhibit poor responses to 

conventional immunosuppression. Proteasome inhibition rapidly depletes non-clonal plasma 

cells and B-lymphocytes, while exerting a range of immunomodulatory effects. We report the 

first case series of bortezomib (BTZ)-salvage for refractory antibody-mediated 

haematological disease. 

 

Methods 

All cases of off-label BTZ salvage for autoimmune haematological disease between 2012 

and 2015 within the Alfred/Monash/Peninsula Health network (servicing >1.5 million 

patients) were assessed for treatment outcomes. Patient demographics, efficacy and toxicity 

data were analysed. All were refractory to standard of care and at risk of severe morbidity 

from underlying disease or immunosuppression. Compassionate BTZ access was subject to 

drug and therapeutic committee review and TGA notification. Routine antiviral prophylaxis 

was administered. 

 

Results 

BTZ was initially scheduled at 1.3mg/m2; D1, 4, 8, 11 q21d, with subsequent dose 

modification to weekly where repeated cycles were required. Treatment episodes (n=8) 

included TTP (n=3), AIHA (n=4) and an acquired FVIII inhibitor (n=1) in 7 patients (median 

age 53, range 34–80 years; M/F 4:3). Patients had received a median of 3.5 prior lines of 

therapy (range: 2-6); all were rituximab exposed. With a median follow-up of 10 months 

(range: 4-35 months), the overall response rate was 75%, including 50% durable complete 

remissions and 25% partial responses with reductions in transfusion requirements and 

baseline immunosuppression. Biological responses correlated with reductions in 

autoantibody titre. Most patients demonstrated an immediate response within 1 cycle 

(median cycles delivered 1.5; range: 1-6). BTZ was generally well tolerated with grade 4 

hepatotoxicity observed in one patient in the context of high alcohol intake.  

 

Conclusion 

BTZ rapidly downregulates autoantibodies, correlating with a high response rate in 

relapsed/refractory autoimmune haematological disease with acceptable toxicity. Based in 

this ‘proof of concept’ series, a confirmatory prospective clinical trial is being pursued. 
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Aim 

Platelet counts in sickle cell disease (SCD) are normal to increased in the “stable” phase. 

Although few reports mention thrombocytopenia during crisis, little attention has been paid to 

the platelet count in these patients. The aim of this study was to analyse the frequency, 

relevance and prognostic significance of platelet counts in SCD patients in severe crisis. 

 

Methods 

The study recruited 136 adult SCD patients in crisis who were consecutively admitted to the 

intensive care unit (ICU). Documented clinical and laboratory data related to vitals, Glasgow 

coma score, blood gases, serum electrolytes, CBC, microbiologic cultures, liver and renal 

function tests. The Acute Physiology and Chronic Health Evaluation (APACHE II) prognostic 

score was calculated on day 1 of admission. Statistical analysis methods included: (1) 

ANOVA and post hoc analysis for differences between groups of patients stratified by their 

platelet counts (2) Pearson Correlation coefficient to examine correlations between the 

platelet count and other numeric variables and (3) Multiple regression analysis with platelets 

as the dependent variable. 

 

Results 

Thrombocytopenia (<100x109/L) was seen in 30 and thrombocytosis (>450x109/L) in 11 

patients. Thrombocytopenic patients showed significantly lower hematocrit, WBC and 

reticulocytes and higher bilirubin, LDH and APACHE scores. Platelet counts correlated 

significantly with WBC (r = 0.37, p<0.001); absolute reticulocyte count (r = 0.25, p<0.004); LDH 

(r = -0.35, p<0.001) and APACHE score (r = -0.32, p = 0.001). Multiple regression analysis 

revealed that WBC, D-dimer and total bilirubin together explained 54% of platelet counts. 

 

Conclusions 

Thrombocytopenia in SCD crisis identified high-risk patients reliably in the ICU setting. Initial 

platelet counts correlated significantly with APACHE II prognostic scores. Compromised 

marrow function and consumptive coagulopathy were likely causative factors in a significant 

number of thrombocytopenic patients and was associated with hemolysis. Elevated LDH 

probably reflected tissue injury with or without hemolysis. 
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Aim 
Red cell transfusions are given to patients with bone marrow failure to treat symptoms of 
anaemia, however the dose of red cells required to achieve this is not evidenced-
based.  Traditionally, patients with bone marrow failure are given more than one adult unit 
per transfusion episode. Data from other patient populations demonstrate the 
effectiveness of more restrictive transfusion strategies compared to historically liberal 
transfusion strategies.1 We hypothesise that a restrictive transfusion practice in patients 
with bone marrow failure would lead to fewer transfusions overall with equivalent efficacy 
and safety.  
  
Method 
On 1st of July 2013, Sir Charles Gairdner Hospital introduced a single unit transfusion 
policy for all clinically stable inpatients without active bleeding.   Patients could be given a 
second unit if they were reassessed after the first unit as having persistent symptoms due 
to anaemia. We retrospectively analysed all Haematology/Oncology admissions that 
required a blood transfusion between July and December 2014 and compared them to 
controls admitted to the Haematology/Oncology unit between July and December 2012. 
Outcomes of interest included total number of red cell units transfused, proportion of single 
unit transfusions, complications of red cell transfusion and length of stay.   
  
Results 
Results show a 46% reduction in the total number of red cell units transfused from 858 to 
463 units. The proportion of single unit transfusions increased from 61% to 92%. The 
number of transfusion events did not significantly increase. The number of admissions and 
average length of stay during both time periods was comparable.    
  
Conclusion 
The introduction of a single unit transfusion policy significantly reduced red blood cell 
usage within the Haematology/Oncology inpatient cohort, reducing risks of blood exposure 
and decreasing costs associated with blood transfusion. 
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P137.  Does the addition of RDW improve current ICU scoring systems? 
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Aim 

This study evaluated whether the addition of the red cell distribution width (RDW) improved 

the prognostic value of the Acute Physiologic and Chronic Health Evaluation (APACHE III) 

scoring system used in intensive care units (ICU). The APACHE score predicts mortality 

based upon data collected at ICU admission. 

 

Method 

Retrospective laboratory and ICU data between June 2013 and July 2014 was analyzed 

from all patients admitted into a mixed ICU. Results from a total of 708 patients from whom 

both ICU mortality prediction and RDW were available were analyzed statistically using 

linear regression analysis and area under the curve in receiver operating characteristic 

analysis (AUROC). 

 Univariate analysis, using quartiles, was undertaken to assess the prognostic power of 

RDW and RWD +APACHE III score. 

 

A population subset was created with a “normal” mean cell volume (MCV) between 85-95 fL 

inclusive to minimize the possible effects of transfusion, nutritional deficiencies and 

haemoglobinopathies on the RDW. 

 

Results 

This study supports findings from previous studies that ICU mortality is increased when 

RDW is elevated. The addition of RDW to APACHE III score increased mortality prediction 

marginally (from 0.9586 to 0.9613) by AUROC analysis. 

 

RDW alone had a higher mortality prediction for “normal” MCVs, whereas APACHE III and 

RDW+APACHE III were better predictors for the entire ICU population when compared to 

the “normal MCV”  lCU population. 

 

No correlation was found between RDW and white cell count (WCC) nor RDW and CRP. 

 

No correlation was found between RDW and patient length of stay (LOS), however the 

greatest rates of change, (either an increase or decrease), occurred in survivors. 

 

Conclusion 

Results are consistent with previous studies, showing that mortality increases when RDW is 

elevated. The addition of RDW to APACHE III score increased mortality prediction, though 

marginally.  

 

 



 

P138.  External quality assurance for malarial parasite rapid kit testing. 
 
Sioufi J, Marsden K 
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Aim 

Malarial Parasite Rapid Kit tests are widely used in Australian and overseas haematology 

laboratories as an adjunct in the diagnosis of malaria, particularly for Plasmodium 

falciparum. This project aims to investigate the feasibility of introducing an external quality 

assurance survey module for this in 2016.  

 

Method 

Questionnaires to determine the numbers of likely participants and interest in participating in 

a pilot survey were sent to General Haematology program participants. Recombinant HRPII 

protein specific for P.falciparum antigen was obtained from the Australian Institute for 

Bioengineering and Nanotechnology, University of Queensland and after stability and 

homogeneity testing a 50uL positive (50ug/mL) and a negative sample were sent to 96 

laboratories interested in participating.  

 

Results 

83 results were returned. All showed a negative result for the negative sample but 16/83 

reported a negative result for the positive (50ug/mL) sample. There was no definite 

association with the type of kit used. The results for the positive (50ug/mL) sample according 

to kit manufacturer were:  

BinaxNOW 45/54 (83%) positive, CareStart 18/23 (78%), positive OptiMAL-IT (0/2 positive – 

as expected), SD BIOLINE 4/4 (100%). 

 

Conclusion 

Some unexplained ‘false’ negative results were received.  In order to determine whether or 

not these aberrant results were sample-related, rather than laboratory performance issues, 

further investigations are being undertaken with a particular focus on sample stability and the 

adequacy of the sample volume for correct drawing up and handling by participants. The 

Malaria Rapid Kit Test module will be introduced once these issues have been resolved and 

sample robustness confirmed by further pre-testing.   

 

 

 

 
  



P139.  Treatment duration of paediatric central venous catheter-related venous 
thromboembolism: Six weeks versus three months 
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Background 
Central venous catheters (CVCs) are the most important predisposing factor for the 
development of venous thromboembolism (VTE) in children. Uniform management 
recommendations for paediatric CVC-related VTE are not well established. Guidelines 
recommend anticoagulation for any period between six weeks to three months. If an 
equivalent level of clinical benefit can be achieved by shortening the duration of therapy to 
six weeks, this could minimise the intrinsic risks of anticoagulation, thereby achieving a more 
positive risk versus benefit profile. The aim of this research project was to examine patients 
treated for a CVC-related VTE at the Royal Children’s Hospital (RCH), comparing clinical 
outcomes between six weeks and three months of anticoagulation.  
 
Methods 
This was a retrospective cohort study. Patients <18 years of age treated with low molecular 
weight heparin (LMWH) (enoxaparin) for a radiologically confirmed CVC-related VTE at RCH 
between 2007 and 2014 were eligible. Patients were identified using the RCH pharmacy 
database, radiological imaging and medical records. Patients were divided into two groups 
based on the duration of anticoagulation received (6+1 week or 12± 2 weeks). Descriptive 
statistics were used to compare the two treatment groups. 
 
Results 
Seventy-four patients were included in the study. Preliminary analysis demonstrated higher 
rates of complete thrombus resolution in children treated for six weeks confirmed by imaging 
at treatment cessation (39.4%) and long term follow up (61.5%), compared to three months 
(11.8% and 9.0% respectively). Similar rates of Post Thrombotic Syndrome were diagnosed 
in the six week (n=3) and three month treatment groups (n=2). No episodes of recurrent VTE 
were reported.  
 
Conclusion 
Six weeks of treatment for CVC-related VTE may provide non-inferior clinical outcomes 
compared to three months of anticoagulation. This study forms the basis for a prospective 
cohort study focusing on the clinical outcomes associated with different treatment durations 
following provoked VTE in children. 
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Background 

A 75 year old female with relapsed, refractory DLBCL receiving 3 weekly palliative 

vinblastine presented to hospital with an intercurrent infective illness. Routine coagulation 

studies revealed a PT of >120 and an APTT of 109.9. She had no bleeding or thrombotic 

history. Coagulation studies in 2010 in the setting of transformation of follicular lymphoma to 

DLBCL revealed an INR of 1.8, APTT of 80 and a positive lupus anticoagulant screen. 

These normalised with R-CHOP chemotherapy. They subsequently became abnormal in 

2014 but normalised with R-GDP chemotherapy.  

 

Method/Results 

Repeat coagulation profile confirmed the elevated PT and APTT, with a normal fibrinogen 

level and relatively normal ECHIS time. Mixing studies performed with normal plasma at 

dilutions of 1:1 and 1:4 did not correct the PT or APTT. Mixing studies actually prolonged the 

APTT, an uncommon event. The lupus anticoagulant screen could not confirm a lupus 

anticoagulant; however, after mixing was extended with serial dilutions to 1:64, the 

interfering strength of the anticoagulant was reduced to a level whereby a positive result was 

obtained. Assays of factors II, V, IX and X produced erroneously reduced levels, but 

extensive serial dilutions revealed increasing activity, confirming interference from the lupus 

anticoagulant. Serum EPP revealed an IgM lambda paraprotein of 19g/L. 

 

Conclusion  

A very strong lupus anticoagulant may not be detectable on standard lupus anticoagulant 

screening as it overwhelms the addition of phospholipid, which is unable to neutralize such a 

high concentration of antibody. This could incorrectly lead to the presumption that a factor 

inhibitor is present. Dilution of patient plasma with subsequent addition of phospholipid is an 

important step to consider when there remains clinical suspicion of a lupus anticoagulant. 

Furthermore, our patient demonstrates derangement of coagulation testing which previously 

normalised with treatment; suggesting her lymphoma may be the underlying cause of these 

abnormalities. 
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Aim 

Heterozygous εγδβ thalassemia is a rare but documented cause of life threatening intra-

uterine / neonatal hemolytic microcytic anemia. Typically hemoglobin gene switching in 

infancy leads to a resolution of the anemia and in adults it is characterized by a beta 

thalassemia trait profile with normal HbA2 levels. In this study we present a case of fetal εγδβ 

thalassemia in an Iranian family and describe the novel occurrence of compound 

heterozygosity for α
-3.7

/εγδβ thalassemia in the father.  

 

Method 

A 26 week fetus underwent cordocentesis sampling after ultrasound findings suggested 

severe anemia. Fetal and parental investigations included routine thalassemia testing and 

molecular investigations which included α-GAP-PCR, α and β-MLPA and array CGH. 

  

Results 

The fetus was severely anemic (Hb 38g/l, MCV 95.3 fl, 2196 NRBC / 100WBC). Maternal 

FBC was normal however paternal FBC was abnormal (Hb 129g/l, MCV 63.8fl). HbEPP 

studies demonstrated a normal fetal pattern (HbA 4.7%, HbA2 0.0%, HbF 95.3%) and normal 

adult pattern for the parents (M: HbA2 2.6% HbF <1.0%; F: HbA2 2.9% HbF <1.0%). α-GAP-

PCR and α-MLPA was normal in the fetus and mother however a heterozygous –α3.7 

deletion was found in the father. This finding did not correlate with the degree of paternal 

microcytosis, and suggested another globin gene defect. Concurrently array CGH performed 

on fetal amniocyte DNA detected a heterozygous deletion at 11p15.4 involving the entire 

beta globin locus.  β-MLPA analysis replicated the deletion in fetal DNA and detected an 

identical deletion in the father. The pregnancy continues with intra-uterine transfusion 

support. 

 

Conclusions 

We have presented a family with a rare form of thalassaemia presenting with severe fetal 

anemia and demonstrate the value of integrating haematologic and molecular testing for a 

successful pregnancy outcome.   

 

 

 

 

 
  



P142.  The value of molecular screening for alpha-thalassemia: our first 1000 
cases. 
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Aim 

Clinically mild but reproductively significant forms of alpha thalassemia including α-1 

thalassemia (αα/--) trait and α-2 thalassemia heterozygous (α-/αα) or homozygous (α-/α-) 

trait are underdiagnosed using standard testing in Australia. Current methodologies including 

screening for HbH inclusion bodies and FBC parameters may not be sufficiently sensitive to 

detect many cases. The results obtained from our first 1000 patients included in a molecular 

screening pipeline will be presented.   

 

Method 

Subjects referred for thalassemia testing were of diverse ethnicity and included refugee, 

antenatal, hospital and out-patient populations. Standard testing included FBC, HbEPP, 

HbA2 and HbF quantification. HbH inclusion staining and iron studies were performed on the 

majority of patients. A laboratory-defined α-thalassemia diagnostic algorithm (based on RBC 

parameters, age, sex and reproductive status) was applied. Baseline molecular screening 

was by GAP-PCR for common forms of deletional -thalassemia. Second line testing 

included HBA-MLPA and/or -globin gene sequencing for unresolved cases. 

 

Results 

Since 2012, over 1000 patients have been screened.  In a subset of 600 patients screened 

by HbH inclusion staining  and GAP-PCR there was a three-fold discrepancy in the 

diagnosis of -thalassemia (HbH+ 12% vs GAP-PCR+ 36%). Analysis of -thalassemia 

genotypes by GAP-PCR has revealed local epidemiological frequencies for “common” 

deletions. We found concomitant iron deficiency and -thalassemia in many cases and this 

was difficult to predict from RBC indices. Both HBA-MLPA and alpha globin gene 

sequencing demonstrated utility as second line testing. In particular HBA-MLPA testing 

confirmed heterogeneity in -3.7 deletion domains, revealed rarer forms of deletional -

thalassemia, triplicated -gene alleles and Hb Constant Spring.  

 

Conclusions 

This study demonstrates both the limitations of HbH screening and the diagnostic value of 

molecular testing for both the identification and characterization of alpha thalassaemia 

genotypes in a routine pathology laboratory.   
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Aim 

Red blood cell transfusions (RBCTX) increase post-operative morbidity. We developed a 

validated model to predict RBCTX in patients undergoing elective primary hip (THR) and 

knee (TKR) arthroplasty using pre-operative factors. Such a predictive model may identify 

patients who will benefit most from patient blood management (PBM) interventions and thus 

reduce post-operative morbidity. It would also provide a framework for determining which 

interventions are most effective. 

 

Method 

A multiple logistic regression model was developed from a cohort of 737 patients undergoing 

elective primary arthroplasty at a single hospital between January 2010 and June 2013. The 

association between pre-operative variables (age, gender, pre-operative haemoglobin 

(preHb), American Society of Anaesthesiologists (ASA) Physical Status classification score, 

type of arthroplasty) and RBCTX was assessed by binary logistic regression. A prediction 

model was developed with variables that were independent risk factors for RBCTX. The 

model was validated in an external cohort of 653 arthroplasty patients from three other 

hospitals between July 2013 and June 2014. 

 

Results 

The pre-operative predictors associated with RBCTX were preHb (OR 0.93, 95% CI 0.92, 

0.95, p<0.001), TKR (OR 0.28, 95% CI 0.18, 0.41, p<0.001), age >=65 years (OR 3.29, 95% 

CI 1.82-5.93, p<0.001) and interaction between age>=65 years and male sex, (OR 0.29, 

95% CI 0.11, 0.79, p=0.015) but not ASA. Of these, only preHb is modifiable. The model 

demonstrated good predictive power in the validation cohort (area under the curve 0.84).  

Hence this model quantifies the risk of transfusion for individual patients based on gender, 

age, preHb and site of arthroplasty (Figure 1 THR, Figure 2 TKR).  

 

 

 

 

 



Figure 1: Transfusion in THR                        Figure 2: Transfusion in TKR 

 
 

Conclusion  

This multifactorial predictive model identifies patients who are most likely to benefit from 

PBM initiatives, especially preHb optimisation.  This model may also provide a surrogate 

indicator of risks in arthroplasty, particularly for elderly females with pre-operative anaemia 

undergoing THA.  
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Taliglucerase alfa is a plant cell-expressed recombinant therapeutic protein, indicated for 
treatment of type 1 Gaucher disease (GD) in adult and paediatric patients in Australia and 
other countries. Study PB-06-005 was a Phase 3B, multicentre, double-blind, multiple-dose, 
randomised trial that examined the safety and efficacy of taliglucerase alfa through 
12 months. Treatment-naïve patients aged 2 to < 18 years with GD requiring enzyme 
replacement therapy based on clinical condition were randomised to either 30 or 60 U/kg of 
taliglucerase alfa every other week. Eleven patients were allocated to taliglucerase alfa 
(n = 6, taliglucerase alfa 30 U/kg; n = 5, taliglucerase alfa 60 U/kg), were treated, and 
completed Study PB-06-005. Due to small patient numbers, there were numerical 
imbalances in disease parameters between the 30-U/kg and 60-U/kg groups at baseline. 
However, clinically, they were comparable at baseline: Patients in the 2 dose groups had 
similarly mild anemia, similar risks of bleeding based on platelet count, and much larger than 
normal organ volumes. Mean percentage changes from baseline were used to compare the 
response between the dose groups and as a measure of control for numerical imbalances in 
baseline disease parameters. Results through 12 months demonstrated that taliglucerase 
alfa 30 and 60 U/kg, respectively, increased mean hemoglobin concentration (+ 13.8% and 
+ 15.8%) and mean platelet count (+ 30.9% and + 73.7%), while also reducing mean 
multiples of normal in spleen volume (− 34.1% and − 48.5%), multiples of normal in liver 
volume (− 14.5% and − 25.0%), chitotriosidase activity (− 58.5% and − 66.1%), and CCL18 
concentration (− 50.6% and − 52.6%). Although statistical analysis was not possible due to 
the small numbers of patients, both treatment groups demonstrated clinically meaningful 
improvement from baseline in these disease parameters with numerically greater 
improvement observed in the 60-U/kg dose group. 
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The P2X7 receptor has a ubiquitous distribution throughout the body with the highest 

expression in cells of monocyte-macrophage lineage including microglia.  In these cells of 

the CNS, activation of P2X7 by extracellular ATP leads to secretion of IL-1beta and IL-18 

which make a substantial contribution to neuroinflammation following infection and/or 

trauma.  Thus genetic variation in P2X7 function may regulate the severity of 

neuroinflammation. 

 

Aims  

To examine the polymorphic variation of the P2X7 receptor in two primate ancestors of man 

(chimpanzee, gorilla), in two ancient hominoids found in a cave in the Altai Mountains, 

Central Asia (Neanderthal, Denisovan) and in over 3000 subjects of Caucasian background 

from Australia and New Zealand.  Our hypothesis is that P2X7 has evolved in modern 

humans to a lower functional isoform. 

 

Methods and Results  

P2X7 in modern humans has seven common polymorphic sites (>5% allele frequency) 

which change the function of the receptor as measured by its ATP induced cytokine 

secretion. The major allele in five of the variants is identical to that in our two primate 

ancestors.  However, at all five positions, a low functional polymorphic variant is present in 

Caucasian humans at 7-25% frequency.  Another residue at 155Tyr in primates has evolved 

in 55% of humans to lower functional 155His, while the seventh high function variant 348Thr 

has evolved in 60% of humans to lower functional 348Ala.  The two ancient hominoids, 

Neanderthal (50,000 years old) and Denisovan (30,000 years old), are both homozygous for 

high function variant Thr348Thr but homozygous for low function variant His155His.  

 

Conclusions  

Multiple low function polymorphisms have accumulated (some >50%) in the P2RX7 gene of 

Caucasians compared with the ancestral primate sequence.  This data suggests that a lower 

function of the P2X7 receptor has conferred a selective advantage on modern humans over 

the past 6 million of years of evolution.   

 

 
  



P146.  Raised HbF as a screening test for 'silent' &#946;-globin gene mutations 
- a retrospective audit at a single centre 
 
 
Wong J, Mepeya L 
 
 Monash Medical Centre, Clayton, Victoria, Australia 
 

 

Aim 

Rare 'silent' β-thalassaemia mutations may produce a thalassaemia intermedia phenotype in 

offspring in combination with coinheritance of a severe β-thalassaemia mutation. These 

‘silent’ mutations are usually detected on DNA testing when a parent of a child with 

thalassaemia intermedia is found to have a normal haemoglobin level and red cell indices. 

We performed a retrospective review of HbF levels in pregnant women to determine if 'silent' 

β-thalassaemia mutations presenting with only an isolated elevated HbF level were identified 

in our laboratory. 

 

Method 

Retrospective analysis was performed on 9933 HPLC results performed at Monash Medical 

Centre between August 2012 to August 2014. Clinical data regarding offspring phenotype 

were obtained from medical records.  

  

Result 

Out of 8259 results from pregnant females, 408 were identified with an isolated elevated 

HbF level >1.0%, HbA2 level within reference range of 2.0-3.3%, and normal red cell indices 

(MCV >82 fL and MCH >27.0 pg). 

 

HbF level (%) Pregnant females 

1.1-2.0 315 (77.2%) 

2.1-3.0 61 (15.0%) 

3.1-4.0 16 (3.9%) 

4.1-5.0 8 (2.0%) 

5.1-10.0 6 (1.5%) 

>10.1 2 (0.5%) 

Total 408 

 

DNA testing was not routinely performed on patients with an isolated elevated HbF level of 

1.1-5.0%. One patient with HbF level of 3.9% was referred for DNA testing because of a 

borderline normal HbA2; no abnormalities were detected in the α- and β-globin genes on 

gene sequencing. No α- and β-globin gene mutations were identified in patients with HbF 

levels >5.0%. 

  

 



Conclusion 

Our laboratory recommends further testing (partner screening and globin gene mutation 

studies) in patients with otherwise normal parameters if HbF level >5.0%. In 400 pregnant 

women with isolated elevated HbF levels of 1.1-5.0%, there were no cases ‘silent’ β-

thalassaemia mutations found on retrospective DNA testing due to offspring with a 

thalassaemia intermedia phenotype.  

 

 

 
  



P147.  Iron polymaltose versus ferric carboxymaltose:  A comparison of 
adverse reactions and treatment 
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Aim 

To compare the types of adverse reactions and measures used to treat iron deficient 

patients receiving either iron polymaltose (IP) or ferric carboxymaltose (FCM).   

 

Method 

Retrospective audit of male and female patients receiving intravenous IP or FCM at a private 

clinic at separate periods during 2014.  Data collected were demographics, clinical history, 

haemato-biochemical parameters, infusion details and adverse events.  

 

Results 

Sixty-eight patients received IP: this group consisted of 61 females and 7 males with pre-iron 

infusion ferritin levels ranging from 2 to 29ug/L (median 16.5ug/L) and Hb from 80 to 148g/L 

(median 118.5g/L).  A total of 7 patients experienced an adverse reaction to their treatment 

with symptoms including indigestion, hives, dyspnoea, chest and back pain . 

 

Fewer symptoms also occurred in 4 out of 71 patients who received FCM with pre-iron 

infusion ferritin levels in this group ranging from 6 to 29ug/L (median 14ug/L) and Hb from 71 

to 140g/L (median 118g/L).   

 

Conclusion 

Adverse reactions to FCM appear to be less frequent in comparison to those who had 

reactions to IP, particularly when one considers the slightly higher dose of FCM and the 

shorter time interval of administration of the infusion.  Measures to treat these different 

symptoms will be discussed.  Minor adverse reactions may still occur with the use of FCM.   
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Aim 

To determine the stability of whole blood samples in Ethylenediamine tetra-acetic acid 

(EDTA) and Lithium heparin (LH) for analysis of lymphocyte subsets by flow cytometry. 

 

Method 

As a part of establishing of diagnostic flow cytometry (FC) service at our facility, a sample 

stability study was carried out using ICSH-ICCS guidelines. Duplicate samples (EDTA and 

LH) were collected from 5 adults, 50µL of whole blood was incubated with 5µL of BD 

Multitest 6-color TBNK reagent for 15 min in the dark, lysed with 450µL of BD FACS Lysing 

solution before a further 15 min incubation in the dark. The samples were analysed using BD 

FACSCanto software on a BD FACSCanto II. 

 

Samples were tested, in triplicate, within 4hr and repeated at 24, 48, 72 and 96hrs after 

collection. Samples were and kept at room temperature (23-27°C) throughout the testing 

period. Stability was determined as up to the earliest time point where a change of 5% 

(CD3+,CD4+,CD8+ and CD19+)  or 10% (CD16+56+) was evident in at least 4 of the 5 

samples. The stability limits were based on prior method imprecision studies. Median 

Fluorescence Intensity (MFI) was recorded. Cell viability was not assessed. 

 

Results 

The stability results are summarized in Table 1 below. CD3+, CD4+ and CD16+56+ showed 

similar stability in both EDTA and LH. CD8+ and CD19+ were more stable in EDTA when 

compared to LH. Changes in MFI did not always match changes in relative counts. 

 

 



Conclusion 

Samples may be tested up to 48hrs after collection in EDTA or LH for CD3+, CD4+, CD8+ 

and CD19+ relative counts. If CD16+56+ cell counts are required, samples must be 

analysed within 24hrs of collection. For samples analysed 48 to 96hrs after collection, only 

stable subsets should be reported. 
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Aim 

Central venous catheters (CVCs) are an integral part of care for haematological patients 

undergoing intense chemotherapy, but are not without their risks.  The risks associated with 

non-tunnelled CVCs have been reported, but the risks of tunnelled CVCs have not been fully 

explored. This study aims to observe rates of complications in different types of CVCs and to 

assess underlying risk factors, particularly comparing tunnelled and non-tunnelled CVCs. 

 

Method 

A retrospective analysis of all CVCs inserted in Haematology patients at the Canberra 

Hospital between June 2014 and June 2015.  Type of device, complications, demographics, 

length of dwell and underlying diagnosis were recorded and evaluated.  Rates of infections 

were reported per 1000 CVC days.  Univariate analysis was performed using Chi-squared 

and t-test.    

 

Results 

One hundred and ninety-one CVCs were inserted, totalling 8410 CVC days in 97 patients.  

These included 90 Hickman’s tunnelled CVCs (47.1%), 54 PICCs (19.9%), 38 non-tunnelled 

vascaths (19.9%), 5 tunnelled vascaths (2.6%) and 4 portacaths (2.1%).  55 complications 

occurred (28.8%) including 34 catheter related blood stream infection (CLABSI) (4.0/1000 

CVC days), 15 thrombotic events (7.9%) and early complications of 1 pseudoaneurysm 

(0.5%) and 4 malposition / dislodged CVCs (2.1%).  Staphylococcus species was the most 

frequent organism cultured from blood cultures (50%).  CLABSI was more frequent in 

tunnelled CVCs 4.9/1000 vs. 1.1/1000 (non-tunnelled) (p <0.05).  There was no difference in 

the thrombotic complications (p=0.68).  The dwell length was similar in both types of CVC.   

 

Conclusion 

CLABSI rates are lower than the previously published Australian rates, however a higher 

proportion of thrombotic events were observed.  Tunnelled CVCs were associated with a 

higher rate of CLABSI than non-tunnelled CVCs.  A prospective study to establish the risk of 

CLABSI in all types of CVCs and the causes contributing is underway, which may have 

implications on the choice of CVC for haematology patients.   

 

 
  



P150.  The implementation of a nurse-led blood transfusion support program 
in the day oncology unit 
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P151.  Characteristics of patients with a haematological diagnosis admitted to 
the intensive care unit. 
 
 
Hancock M 
 
 Gold Coast University Hospital 
 

 

Aim 

To examine the characteristics and outcomes of patients with a haematological diagnosis 

admitted to the intensive care unit of an Australian hospital. 

 

Method 

Retrospective audit of patients with a haematological diagnosis, under the care of the Gold 

Coast Haematology service admitted to ICU between May 2014 and March 2015.  Data 

collected included patient demographics, haematological diagnosis, treatment status, reason 

for admission, length of stay and outcome of admission.   

 

Results 

23 patients were admitted to ICU during the time period; with a mean patient age of 61.9 

years (range 38 to 79 years).  The most frequent underlying haematological diagnosis was 

acute leukaemia (26%).  Sepsis was the most common diagnosis necessitating ICU 

admission (48%).  82% of patients with sepsis were on current chemotherapy, with 73% 

neutropaenic at the time of their admission.  The mean time between last chemotherapy and 

ICU admission was 9 days.  Inotropic support was required in 55% of patients with sepsis.  

Of note, 3/16 patients (18%) undergoing induction for acute leukaemia during the time were 

admitted to ICU, with only 1 due to sepsis.  Overall, 2 patients required intubation.  Mean 

ICU length of stay was 2.8 days and mean hospital LOS 21 days.  3 patients died in ICU; 

and 1 patient subsequently died during the hospital admission.  83% of patients were able to 

be discharged home at the end of their admission. 

 

Conclusion 

The results of this audit are consistent with the known risk of serious infections in 

haematology patients undergoing treatment.  The majority of patients required short-term 

intensive care support only, and most were able to be discharged home.  We are now 

developing tools to potentially develop ICU admission criteria, and which may aide in 

identifying haematology patients who may require ICU admission. 

 

 

 

 

 

 

 

 

 
  



P152.  Invasive mould epidemiology in an Australian haematology unit 2010-
2014 
 
 
Latimer M 1,2, Daveson K 1,3, Hamdani S 1 

 
1 Australian National University, 2 Department of Haematology, Canberra Hospital, 3 
Department of Infectious Diseases, Canberra Hospital 
 

 
 
Introduction  
The Australian epidemiology of invasive mould infections in the haematology setting is 
unknown. This information may influence prophylactic choices in Australia and inform 
baseline incidence rates that are specific to the Australian setting.  
 
Aim 
The aim of this study was to determine the epidemiology of invasive mould infections as 
defined by the modified European Organisation for Research and Treatment of 
Cancer/Mycoses Study Group (EORTC/MSG) criteria in an Australian haematology (non-
allograft) unit between 2010 and 2014. 
 
Methods 
All haematology patients prescribed therapeutic antifungals were assessed for causative 
mould species and type of diagnosis of invasive mould infection. EORTC/MSG guidelines 
were used to classify cases into proven, probable or possible fungal infections. Cases were 
stratified by a diagnosis of acute myeloid leukemia, acute lymphoblastic leukaemia and other 
lymphoproliferative malignancies.   
 
Results  
64.7% of total cases had Aspergillus species implicated as the causative organism. The 
remainder constituted non-Aspergillus species, with the Mucor group implicated in 23.5% of 
all cases. 83% of patients with an invasive mould infection were on prophylaxis and 21% of 
these patients had non-Aspergillus species implicated as the causative organism. 
 
Conclusion 
High rates of non-Aspergillus infections were identified despite prophylaxis and many are 
traditionally resistant to posaconazole. It is important to study local epidemiological patterns 
to ensure local choices for anti-fungal prophylaxis and empiric therapy cover the expected 
pathogens. 
 

 

 
  



P153.  Management and outcome of febrile neutropenia in a single tertiary 
hospital 
 
 
Lwin Y 1, Pati N 1, 2 

 
1 The Canberra Hospital, Canberra, ACT, 2605, Australia, 2 Australian National University 
Medical School, Canberra, ACT, 2605, Australia 

 
 

Aim 

Management of febrile neutropenic patients is a dynamic process, which requires timely and 

efficient empirical antibiotic therapy. The implementation of critical pathways has been 

suggested as a strategy to improve clinical effectiveness. A new standard operating 

procedure, “Febrile Neutropenia Management Pathway”, was implemented in October 2013 

in order to improve further on prompt care and antibiotic therapy for all febrile neutropenic 

haematology and oncology patient in the Canberra Hospital.  

 

 

Methods 

A retrospective analysis of the timing of initiation of antibiotics and the outcome in patients 

with febrile neutropenia in haematology department from November 2012 to October 2014 

(One year pre and post release of the new febrile neutropenia management pathway). Data 

was extracted from the in-house e-medical records and key outcome variables analyzed 

retrospectively using SPSS software. 

 

Results 

We describe 205 patients with febrile neutropenia, admitted to haematology unit from 

November 2012 to October 2014.  134 patients developed febrile neutropenia while being 

inpatient whereas 71 patients presented to Emergency Department. Out of the 134 inpatient, 

58 (Group A) treated within 12 months prior to introduction of the new febrile neutropenia 

pathway, whereas 76 patients (Group B) 12 months following the implementation. Median 

age and sex distribution of Group A and B were similar with 55.5 years (18-80) and 58 years 

(20-80), 2.4:1 and 1.8:1 respectively. In Group A, mean time to initiate antibiotics was 242.8 

min (0-3530), which was significantly improved in Group B, with 84.7 min (0-1210). Even 

though the ICU admission rates were similar in both the groups (15%), mortality rate of 

Group B (1.3%) was lower than Group A (8.6%). 

 

 

Conclusion 

This study supports the fact that the implementation of our new febrile neutropenia 

management pathway resulted in a change in the management practices and outcome of 

febrile neutropenia patients.  

 

 

  



P154.  The treatment of life-threatening anemia in Jehovah’s Witness patients 
or in patients for whom blood is not an option with SANGUINATE™. 
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P155.  SANGUINATE™:  a novel therapeutic to treat severe anemia and 
ischemia. 
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P156.  Rate of neutropenic sepsis among haematology inpatients in a new 
hospital - addressing clinician concerns  
 
 
Gurumurthi A, Purtill D, Wright M 
 
 Fiona Stanley Hospital 

 

 
Aim 

Fiona Stanley Hospital (FSH), a new quaternary hospital in WA, opened in February 2015 

and in May 2015 there was concern among clinicians regarding a perceived excess in 

neutropaenic sepsis among patients with acute leukaemia. We investigated these concerns 

by comparing the incidence of blood culture-positive neutropenia at the new hospital with 

that of a similar population of patients at a similar haematology unit in Perth one year earlier. 

 

Method 

We collected information regarding all patients admitted for induction chemotherapy or 

allogeneic stem cell transplantation for acute leukaemia between 01 February 2015 and 31 

May 2015, and compared this to patients admitted for the same indications to Royal Perth 

Hospital (RPH) during the same period in 2014.  Both units used the same chemotherapy 

and transplant protocols, and had the same clinical policies regarding management of febrile 

neutropenia.  Incidences of febrile neutropenia, positive blood cultures and death due to 

sepsis were recorded.  Data regarding cumulative days of neutropenia, medical emergency 

calls, central venous catheterization and ICU admissions are still being collected.   

 

Results 

Of 16 eligible admissions to FSH for acute leukaemia, bacterial organisms were grown from 

blood cultures during neutropenia in 9 different patients (56%). At RPH 12 months earlier, 

there were 18 eligible admissions, during which 8 patients (44%) had positive blood cultures. 

A chi-squared test confirmed no statistical difference between the rates of neutropenic 

sepsis (p = 0.492).  Similarly, at FSH there were 3 deaths from neutropenic sepsis (3/16, 

19%) compared to 1/18 (6%) at RPH (p = 0.352). 

With respect to ICU admissions, 4/16 (25%) of these patients were admitted to ICU at FSH 

and 2/18 (11%) at RPH. 

 

Conclusion 

Despite initial clinician concern regarding excess neutropenic sepsis at the new FSH 

haematology unit, incidence is in fact similar to that of an established haematology unit in 

Perth during a similar period in 2014.  Additional information, still being collected, as well as 

longer-term comparisons will help to further characterize outcomes at the new haematology 

unit and ultimately to optimize patient care.  

 

 

  



P157.  Rolling audit of Emergency Department (ED) pathway for 
immunosuppressed patients with infections 
 
 
Carroll N 1, Schwass N 1, Spearing R 1, Grainger P 1, Surgeoner L 2 

 
1 Christchurch Hospital, CDHB, 2 University of Otago at Christchurch 

 
 

Aims 

Weekly review of immunosuppressed patients admitted with suspected infection was 

undertaken to assess and improve adherence to the major targets of the 

‘Immunosuppressed Pathway’. The primary objective of this pathway is to ensure that 

patients receive antibiotics within one hour of arrival in ED. Secondary goals are to ensure 

correct numbers of blood cultures are collected and patient transfer to the ward occurs within 

one hour of antibiotics. We also assessed whether patients ‘phoning ahead’ could improve 

adherence.  

 

Method 

All immunosuppressed patients known to the Christchurch Hospital Haematology 

Department who presented to ED with signs or symptoms of infection over five months were 

included. Data was collected weekly, with deviations from the protocol discussed in a non-

blame manner with staff to try to understand barriers to adhering to the pathway.  

 

Results 

50 patients meeting inclusion criteria were admitted during this period. 60.4% of patients 

(n=48) received antibiotics within one hour. 64% of patients had the correct number of blood 

cultures collected. 21.4% of patients transferred to the ward within an hour of antibiotics.  

 

There was a trend for ‘phoning ahead’ to be associated with increased odds of receiving 

antibiotics within one hour (p<0.10). Collection of the correct number of blood cultures was 

significantly associated with increased odds of receiving antibiotics within one hour (p<0.05). 

 

The dataset is too small to statistically analyse whether adherence improved during the audit 

period; however there is a visual trend of improvement. 

 

Conclusion 

Weekly rolling auditing enabled conversations between the departments regarding barriers 

to achieving adherence. This has resulted in an apparent trend of progress throughout the 

audit period. We highlight the importance of patients ‘phoning ahead’ as this step has 

potential to significantly improve time to antibiotics.  

 

 

 

 

 

 

 



 
P158.  High titre Acquired Factor V Inhibitor responsive to corticosteroids and 
rituximab in a patient post TACE procedure for hepatocellular cancer. 
 
Squires R, Irving I, Lai H, Clarey J, Luke S, Morris E 
 
 The Townsville Hospital 

 
 

Acquired factor V inhibitors are rare and associated with significant bleeding. Inhibitors may 

be spontaneous or secondary to a range of precipitating factors, including the use of bovine 

thrombin or thrombin glue, β-lactam antibiotics, blood transfusion, auto-immune diseases 

and malignant diseases. 

 

We present a 67 year old gentleman presenting with PR bleeding 5 months post Trans 

Arterial Chemo-Embolisation (TACE) therapy (for hepatocellular carcinoma). Coagulation 

screening demonstrated prolonged APTT and PT. Further work-up demonstrated reduced 

Factor V (<0.01) with a high titre inhibitor (73.6 Bethesda units). He was treated with FFP for 

acute bleeding followed by a combination of steroids and Rituximab. Factor V levels 

increased progressively from <0.01, with resolution of the inhibitor to 0.66 and with no 

evidence of the factor 5 inhibitor approximately 13 months later.   

 

 

 

 

 

  



P159.  Relationship between ferritin and oxidative stress in patients with 
functional iron deficiency, currently undergoing therapy for malignancy 
(FOXFID-M).  
 
 
Zammar G 1, Kesavan M 1, Oehmen R 2, Leahy M 1 

 
1 Fiona Stanley Hospital, 2 University of Notre Dame (Fremantle Australia) 

 

 
Background 

Functional Iron Deficiency (FID) is a state in which there is insufficient iron incorporation into 

erythroid precursor cells, in the face of adequate body iron stores. Intravenous iron has been 

shown to be beneficial in the setting of FID for patients undergoing treatment for malignancy, 

however these preparations further increase ferritin levels. There are concerns regarding the 

possible effects of a raised ferritin such as oxidative stress. 

 

Aims 

To investigate for the presence of a direct relationship between serum ferritin levels in 

functional iron deficiency states and oxidative stress, indicated by an elevated serum 

isoprostane. We hypothesise that raised ferritin levels do not correlate with increased 

oxidative stress in patients with functional iron deficiency. 

 

Methods 

This was a prospective cohort study involving 21 patients with FID, defined by transferrin 

saturation <20% and ferritin >100μg/L. Blood samples were analysed from patients with 

haematological or solid organ malignancies (n=9; M=55.4yrs) compared to patients without 

malignancy (n=12; M=72.8yrs). Serum isoprostane functioned as the dependent variable 

with comparisons against ferritin and malignancy, undertaken across multiple analyses. 

 

Results 

There was no significant correlation between ferritin levels and serum isoprostane in patients 

with functional iron deficiency (R= -0.227, p=0.323). Independent t-tests for comparison of 

means revealed no significant difference in isoprostane levels between malignancy versus 

non-malignancy groups [t(19) = 0.271, p=0.789)]. 

 

Conclusions 

Based on our preliminary study, raised ferritin levels do not appear to increase oxidative 

stress in patients with FID, both in malignancy and non-malignancy groups. Further analysis 

is required to reach statistical significant numbers in determining the safety of intravenous 

iron administration for this cohort of patients. 



 
 

                                                                    

Figure 1: Scattergram showing linear regression of F2-isoprostane against ferritin for the 

combined (comparator and malignancy) sample. Curved lines indicate the 95% confidence 

interval around the linear regression equation. 

 

 

 

  



P160.  Wrong blood in tube, is there any improvement? 
 
 
Akers C 1, Glazebrook B 1, Beard P 1, Harper A 1, Bielby L 1, Hogan C 1, 2 

 
1 Blood Matters, 2 Australian Red Cross Blood Service 

 
 

Background 

Wrong blood in tube (WBIT) events occur on a regular basis. These events have the 

potential to result in ABO incompatible transfusion. Zero tolerance policies for labelling errors 

have been introduced extensively across the country.  

 

 

Method 

Blood Matters serious transfusion incident reporting system (STIR) has included WBIT 

reports as a separate near miss event since its inception (2006). During that time 426 WBITs 

have been reported.  

WBITs include (See table below): 

A. Samples taken from the wrong patient, but labelled as the intended patient 

B. Samples taken from the intended patient but labelled as another patient 

C. Other, including mismatch between paperwork request and specimen.  

 

 

Results 

Year Number of WBIT events 

Total 

% of all 

procedural 

reports 
A  B C 

2011 10 40 12 62 70 

2012 6 32 2 40 66 

2013 4 48 15 67 67 

2014 7 44 29 80 84 

 

What contributed to the error and who was involved (%): 

What contributed? 2011 2012 2013 2014 

Failure to label at 

bedside 
21 33 36 36 

Failure of identity checks 71 70 84 55 

Use of pre-printed labels 24 28 43 46 

Patient without wristband 5 0 6 6 

Unknown 18 23 0 10 

Other 5 5 1 3 
Note: Sum may add up to greater than 100% as one event may have multiple contributory factors identified. 

Who was involved?     

Nursing 65 65 57 66 

Medical 24 33 28 25 

Other 10 3 13 9 

Pathology Collectors 2 0 1 0 



Conclusion 

WBIT remains a significant risk in transfusion and is the most common near miss event 

reported to STIR. Over time there has been no significant change to the number of events 

reported, or staff involved, despite increasing education on patient identification and 

specimen labelling and adoption of zero tolerance policies. 

 

 

 

  



P161.  Reduction of red cell expiry at New Zealand Blood Service 
 
Ali M 
 
 New Zealand Blood Service 

 
 

Background 

A review was carried out in 2012 to find out what percentage of red cells were expiring 

across the four hub sites at New Zealand Blood Service. The national expiry of red cells (red 

cells resuspended in additive solution and leuco depleted – RRC) for the financial year from 

June 2011 to June 2012 was determined to be 7.5%. A target level of 4% was identified and 

approved by the NZBS board to be an ideal level of expiry to ensure clinical supply meets 

demand. 

 

 

Process Review 

A project team was formed to monitor the national stock levels closely and to achieve the 

overarching goal of reduction of the annual rate of the red cell expiry to 4%. Sub projects 

were established such as: 

 Reducing the variation in the inventory trend line and subsequently improving 
reliability of stock on hand levels. 

 Reviewing of the collection targets over the Christmas period as expiry had always 
historically been higher than average over this period. 

 Individual blood group recruitment strategy. 

 Management of O negative expiry and reviewing of Blood Bank issuing practice. 

 Reviewing the designated stock levels at the hub sites and the NZBS Blood banks. 
 

 

Conclusion 

The 4% expiry was achieved within the agreed timeframe and then because of the tight 

monitoring of stock levels and expiry we were actually able to further reduce that to an 

overall 2% expiry and maintain it. 

 

 

 

 

  



P162.  Monitoring the blood cold chain at its weakest link 
 
 
Radhakrishnan K, Anandan A, Panicker V 
 
 Sri Ramachandra University 

 
 

Aim 

Maintaining cold chain of blood and blood components during transportation is mandatory 

but ensuring compliance is logistically difficult.The aim of this study was to evaluate the 

impact of temperature sensitive labels on blood bags to ensure safe transfusion practices. 

 

Method 

This study was conducted in a tertiary hospital, from the period June 2012-May 2014 where 

75-100 units of blood and blood components are issued daily. During June 2012-May 2013 

temperature sensitive labels were not made mandatory and in this period the number of 

blood units returned was observed. Prospectively from June 2013-May 2014, after 

implementing temperature sensitive labels which was made mandatory in all blood bags, we 

compared both prospective and retrospective data and was analysed to observe whether 

temperature sensitive labels had an impact on safe transfusion practices.  

 

Results 

Between June 2012- May 2013, the total number of blood components issued was 13,667 

and the total number of units returned was 72 (0.52%). Of these 72 units, 28 units exceeded 

the time of more than 30 minutes and was discarded. Temperature sensitive labels were not 

in use to monitor the temperature changes in these 72 bags. From June 2013,it was made 

mandatory that all blood bags which are to be issued  must carry temperature sensitive 

labels. During this period the total number of blood issued was 15625 and the number of 

units returned was 24 (0.15%).Of these 24 bags returned, temperature change was not seen 

in any of these bags implying that cold chain was maintained during transportation and 

storage of blood bags. 

 

Conclusion 

Temperature sensitive labels have an impact on monitoring the blood cold chain. Discard of 

blood bags due to 30 minute rule can also be minimized. It provides additional dimension to 

good and safe transfusion practice.  

 

 

 

  



P163.  Significance of unexpected red cell antibody screening in blood donors 
in a developing country 
 
 
Anandan A, Radhakrishnan K, Panicker V 
 
 Sri Ramachandra University 

 
 

Aim 

Compatibility testing is done to ensure safe transfusion therapy. In India, unexpected 

antibody screening on donors is not done and there is an ongoing practice of perfoming a 

minor crossmatch before issuing platelets or plasma. The aim of this study was to evaluate 

the significance of unexpected antibody screening in donors and its role in pretransfusion 

testing. 

 

Method 

This study was perfomed at the department of Transfusion Medicine at a tertiary care 

hospital from the period Dec 2013-May 2014.During this period 5087 donations were made 

of which 87 units were discarded due to positive (Transfusion Transmissible Infections)TTI 

results. These 5087  units were separated into components within 6-8 hours of collection 

and the respective components were brought into the inventory after TTI.Unexpected 

antibody screening was perfomed on 5000 donors that was negative for TTI using 

commercial three cell panel expressing the following antigens-D,C,E,c,e,M,N,S,s,P1,Le a, Le 
b, K, k, Fy a, Fyb, Jka, Jkb using column agglutination technology. Minor crossmatch was done 

whenever  plasma or platelet concentrate(random donor platelet) was requested for by the 

clinician.Crossmatch results and antibody screening results in the donors were compared 

and analysed. 

 

Results 

Of the 5000 units,2850 was O pos,850 was B pos,738 was A pos and 562 was AB pos. 

Antibody screening was perfomed on these 5000 donor samples and no unexpected 

antibody was found in these 5000 donor samples. Subsequently when crossmatch was 

perfomed on these units there was no incompatibility detected in these 5000 units implying 

when antibody screening in donors is negative,plasma components can be safely transfused 

without crossmatching. 

 

Conclusion 

Perfoming unexpected antibody screening in donor samples can safely replace and can do 

away with minor crossmatch and importantly found to be timesaving. 

 

 

 

  



P164.  A potential procoagulant role of red blood cell derived microparticles: 
Risk factor for adverse outcomes in transfusion 
 
 
Aung H 1, Tung J 1, Dean M 1, Flower R 1, Pecheniuk N 2 

 
1 Research and Development, Australian Red Cross Blood Service, 2 Faculty of Health, 
Institute of Health and Biomedical Innovation,Queensland University of Technology 

 
 
Background and Aim  
During routine storage of packed red blood cells (PRBC), a storage lesion develops and 
results in the release of microparticles (MP) amongst other changes. These MPs may be 
associated with prothrombotic activity post-transfusion due to the expression of 
phosphatidylserine, a procoagulant phospholipid (PPL). This study investigated 
accumulation of procoagulant MPs in stored PRBC units. 
 
Method.  
Standard PRBC units (n=9) stored routinely were sampled aseptically at days 1, 7, 14, 21, 

28, 35 and 42, and centrifuged twice (3,000g, 10 minutes) to obtain supernatants (PRBC-
SNs). PRBC-SNs were analysed for PPL activity by factor X-activated clotting time (XACT) 
assay, and the presence of red blood cell (RBC)-derived MPs by flow cytometry. The 
association between phosphatidylserine exposure and PPL activity of PRBC-SNs was 
measured by 0.22 µm filtration and by blocking PPL activity with lactadherin, a 
phosphatidylserine-binding probe.  
  
Results  
By day 21, PPL-associated clotting times were significantly decreased, corresponding to an 
increase in PPL concentration (day 1 vs. day 21: P < 0.05). By day 28, the numbers of both 
RBC-derived MPs and phosphatidylserine-bearing MPs had increased significantly (day 1 
vs. day 28: P < 0.01 and P < 0.05 respectively). Filtration resulted in significant reductions in 
the numbers of RBC-derived MPs and phosphatidylserine-bearing MPs in day 42 PRBC-SN 
(pre-11292/µl vs. post-17/µl, P <0.01; pre-15234/µl vs. post-1912/µl, P <0.01, respectively), 
but did not reduce PPL activity. In contrast, blocking with lactadherin (120 nM) prolonged 
PPL-associated clotting times 2.2 fold.  
 
Conclusions 
Routine storage of PRBCs was associated with increases in RBC-derived MPs bearing 
phosphatidylserine and with total PPL content. However, the removal of MPs without 
impairment of PPL activity following filtration indicated the presence of alternative PPL 
sources or other factors that may exhibit high procoagulant activity in the stored PRBC-SNs, 
having the potential to contribute to a hypercoagulable state post-transfusion.  
 

 

  



P165.  Platelet counts appear to be reset lower in some after regular 
plateletphereses. 
 
 
Badami K 1, Sesun M 1, Williman J 2 

 
1 New Zealand Blood Service, Christchurch, 2 Biostatistics and Computational Biology Unit, 
University of Otago, Christchurch 

 
 

Aim 

In plateletpheresis donors, statistically, but not clinically, significant reductions in platelet 

counts have been observed. The aim of the study was to see if rest without any blood 

donation restores counts to baseline. 

 

Methods 

Baseline, pre-and post-rest counts in plateletpheresis and plasmapheresis donors, in 

Christchurch, New Zealand, were compared using the Bland-Altman agreement method.  

Relationships between counts and potential explanatory variables were examined using 

regression models. 

 

Results 

Seventy five platelet and 45 plasma donors were studied. Bland-Altman agreement plots 

showed that counts in plasma donors were stable over time. In platelet donors, there was a 

small decrease in mean count between baseline and pre- or post-rest donations. Regression 

models showed lower counts in those with a recent history of platelet, but not plasma 

donations. Counts in plaletet donors appeared not to recover to baseline after rest.  These 

findings persisted after controlling for age and gender, and date of donation. 

 

Conclusions 

It is unclear why platelet counts, otherwise so stable in health, drop, then appear to be reset 

to slightly lower levels, despite rest from donation, in some healthy donors after 

plateletpheresis. An intrinsic alteration in thrombopoiesis – perhaps an epigenetic change – 

may follow multiple plateletphereses. 

 

 

 

  



P166. Transfusions, troubled Breathing, and transient neutropenia [case 
report] 
 
Badami K 1, Kim B 1, King S 2, Downing J 3 

 
1 New Zealand Blood Service, Christchurch, 2 Department of Anaesthesia, Christchurch 
Public Hospital, Christchurch, 3 Tissue Typing Laboratory, New Zealand Blood Service, 
Auckland 

 
Transfusion-related acute lung injury (TRALI) is a serious, uncommon complication of 

transfusion. Its diagnosis is challenging. Transient neutropenia is not part of the current 

TRALI definition and has only been described infrequently. We present a case of TRALI with 

acute transient neutropenia. A 53 year-old man with hepatitis C and cirrhosis had life-

threatening variceal bleed requiring massive transfusion initiation and emergency 

gastroscopy under general anaesthesia. About two hours after starting transfusions, he 

developed profound respiratory failure, with PaO2 dropping from 113 mmHg to 59 mmHg 

despite increasing FiO2 to 100%. Bleeding stopped with Sengstaken-Blakemore tube 

followed by transjugular intrahepatic portosystemic shunt, but respiratory failure persisted. 

Chest X-ray five hours after the onset of respiratory failure showed new bilateral lung 

opacities and progression of bi-basal collapse/consolidation. Over the next 2 days oxygen 

requirements gradually decreased and repeat chest X-ray showed improvement. 

Retrospectively, acute transient drops in leukocyte and neutrophil counts (5.1 and 3.4 x 

109/L respectively at baseline; 2.2 and 1.5 x 109/L respectively about 5 hours after the 

respiratory event) were noted (Figure 1). Also seen was acute increase in these counts just 

prior to the massive transfusion. Both counts returned to baseline in 13.5 hours after nadir. 

Monocyte counts paralleled neutrophils. No significant changes were seen with other white 

cells. This transient neutropenia / monocytopenia led to TRALI being suspected. A female 

RBC donor, with three previous pregnancies, was found to have antibodies to multiple HLA-

B specificities including strong anti-HLA-B7 which the patient is positive for. Acute transient 

neutropenia, and possibly monocytopenia, may have high specificity for TRALI, though not 

high sensitivity and are likely underreported.  

Figure 1. Leukocyte, neutrophil and monocyte counts in relation to massive transfusion 

initiation and acute lung injury onset 

 

 

  



P167.  Zeta potential changes with ABO-compatible / incompatible RBC-serum 
mixtures – possible clinical applications? 
 
 
Badami K 1, Van Essen J 1, Thompson D 2 

 
1 New Zealand Blood Service, Christchurch, 2 Callaghan Innovation, Christchurch 

 
 

 

Aim 

ABO-incompatible RBC transfusions can cause fatal haemolysis. Initial results on the effects 

of ABO-incompatibility on change in zeta potential (ΔZP) were presented at HAA13. 

Advancing this theme, we examine similar effects – using serum and RBC instead of reagent 

anti-A/B and RBC as previously.  

  

Methods 

Eight volunteers, two each of A/B/AB/O groups, had 4mL citrated blood separated into RBC 

and serum. Each RBC was tested against each serum – thus, 64 mixes were tested, 36 

ABO-compatible and 28 -incompatible. Equal volumes of RBC and serum were combined, 

incubated, and analysed. ZP for each RBC/serum combination was determined in triplicate 

with a Zetasizer (Malvern Instruments, Malvern, UK). ΔZP was obtained by subtracting the 

ZP of autologous mixes from the ZP using combinations of the same RBC with another’s 

serum. Additional parameters derived from solution conductivity, ZP distribution, and Fourier 

transformation of light scatter data were also employed for statistical analysis. Logistic 

regression with 95% confidence intervals was used to discriminate between 

compatible/incompatible mixes.  

  

Results 

Single ZP measurements had poor discriminatory ability. Mean ΔZP was 0.96mV lower in 

incompatible than in compatible mixes (p=0.001). ΔZP discriminated better between 

compatible/incompatible mixes. Of the 34 expected to be compatible, 16 were correctly 

assigned while 18 had ambiguous results. Of the 28 incompatible mixes, 7 were correctly 

and 4 wrongly assigned while 17 were ambiguous. Utilising additional parameters improved 

the numbers of expected incompatible mixes correctly assigned to 13/28. 

  

Conclusions 

In these further experiments, using RBC/serum combinations, we demonstrate that this 

methodology shows potential to discriminate between compatible and incompatible blood 

mixes. Developing a purpose-built instrument for measuring ZP in blood may be expected to 

improve results and could make it applicable to the clinical scenario as a point-of-care 

device, triggered by electrochemical changes, to prevent inadvertent ABO-incompatible RBC 

transfusions. 

 

 

 

  



P168.  Diagnostic accuracy of serial antenatal maternal antibody titres for 
predicting fetal red cell antigen status 
 
 
Badami K 1, Warrington S 1, Williman J 2 

 
1 New Zealand Blood Service, Christchurch, 2 Biostatistics and Computational Biology Unit, 
University of Otago, Christchurch 

 
Aim 

Rising or falling/static antenatal maternal RBC antibody titres are taken to indicate a fetus 

that is positive or negative, respectively, for the corresponding antigen. However, their 

diagnostic accuracy with respect to this has not been evaluated. We determined the 

diagnostic accuracy and clinical predictive values of these titres vis-à-vis fetal RBC antigen 

status. 

 

Methods 

Subjects were identified from records of antenatal blood tests at New Zealand Blood 

Service, Christchurch between 1/1/2005 to 31/12/2014 if they had a detectable antibody 

against clinically-significant RBC antigen/s followed by at least one live birth. Serial titrations 

of maternal antibodies (index tests) and cord blood RBC phenotyping results (reference test) 

were obtained retrospectively. Different combinations of reference versus index tests were 

compared using receiver operating characteristic (ROC) curves and area under the curve 

(AUC). For those with the highest AUC, estimates of true and false positive fractions, and 

positive and negative predictive values (TPF, FPF, PPV and NPV respectively) were 

obtained. Subgroup analysis was performed by RBC antigen type. 

 

Results 

Records included 93 women, 103 pregnancies, 105 babies, and  106 antenatal results (sets 

of two to five antibody titres). The earliest antenatal titre was entirely uninformative in 

predicting  fetal RBC antigen status (AUC = 51.1%, figure 1. a) but change in titre, between 

first and last (figure 1. b), was moderately informative (AUC = 79.3%). 

Figure 1. (a)                                            (b) 

  

 For D, E, and c, individually, ROC curves and AUC (88.7, 83.2, and 80.3 respectively) were 

similar but PPV and NPV differed. 



Conclusions 

An increasing antenatal maternal antibody titre is likely to exclude an antigen-negative fetus 

(true negative fraction = 84%) while a decreasing titre generally excludes an antigen-positive 

fetus (TPF = 91%). However, 36% of all mothers showed no change in antibody titre making 

diagnosis uncertain. 

 

 

  



P169.  Offsite transfusion saves money, improves patient service 
 
 
Bates G 1,2, Richardson D 1, Bailey V 1 

 
1 Northern Tasmanian Pathology Service, 2 UTAS School of Biomedical Science 

 
 

The Northern Tasmanian Pathology Service (NTPS), located within the Launceston General 

Hospital (LGH), provides diagnostic and transfusion services to the public sector for the 

North of Tasmania. This region includes a number of more remote locations along the East 

Coast and Furneaux Islands. 

Patients from these areas requiring blood transfusions have, in the past, been required to 

travel to the LGH to receive their treatment. 

The NTPS has recently established and validated a blood storage shipper that allows these 

patients to remain at home and receive their transfusions at the local hospital. 

The shipper is demonstrated to reliably hold units of blood for transfusion for greater than 20 

hours. The benefit for the patients is that they are more able to maintain a normal lifestyle 

whilst receiving their therapy and the benefit to the health system is a significant reduction in 

the cost of the service whilst maintaining the desired level of service quality. 

In 2014 the NTPS purchased 4 sets of Delta T blood shipper elements from Aurora 

Biosciences. These elements were a very good fit with a locally purchased hard plastic esky. 

The storage shipper was fitted with three Tiny Tag data loggers purchased from Hastings 

Data Loggers (HDL). One data logger was fixed to the outside of the esky to measure the 

ambient temperature, the second data logger was located inside the esky but outside the 

Delta T elements and the third data logger was located inside the elements. The data 

loggers were set to read at three minute intervals. A set of episode validation documentation 

has been developed to accompany the blood to site and return. 

The results showed that the internal environment of the elements maintained a constant 

temperature in the prescribed range (ANZSBT Guidelines for Pretransfusion Laboratory 

Practice 2007) for greater than 20 hours. 

 

 

 

 

 

 

 

 



P170. Appropriate use of red blood cells: Is practice aligned with patient blood 
management (PBM) guidelines? 
 
 
Harper A 1, Bielby L 1, Akers C 1, Hennessy C 2, Glazebrook B 1, Beard P 1, Hogan C 3 

 
1 Blood Matters Program, Australian Red Cross Blood Service, Department of Health and 
Human Services, 2 Eastern Health, Box Hill, Victoria, Australia, 3 Australian Red Cross Blood 
Service, Melbourne, Victoria, Australia 

 
 

Aim 

There is increasing evidence of a correlation between blood transfusion and adverse patient 

outcomes. The National Blood Authority is developing a series of PBM guidelines, aiming to 

improve patient outcomes by avoiding unnecessary exposure to blood products, through 

effective conservation and management of patients’ own blood. The clinical audit of elective 

red blood cell (RBC) use in medical, surgical and obstetric adult patients was developed to 

determine if practice is aligned with appropriate PBM guidelines. 

 

Method 

In 2014, 147 health services were invited to participate in a two-part audit.  

Part (1) Health service information on single unit transfusion policy, cell salvage and 

autologous blood use,  

Part (2) Retrospective data for 30 elective RBC transfusion episodes from 2013. 

These were allocated to the relevant PBM module based on patients’ specialty then 

assessed for alignment using a computerised algorithm and medical review. 

 

Results 

The table below summarises the degree of alignment of RBC transfusion episodes reported 

with relevant PBM modules. 

 

 Module 2: 

Perioperative 

Module 3: 

Medical 

Module 4: 

Critical Care 

Total  

Number of transfusion 

episodes (%) 
593 (29) 1315 (63) 164 (8) 2072 

% aligned with PBM 

recommendations 
94 87 91 89 

% aligned with single 

unit transfusion policy 
51 38 70 43 

% signs & symptoms  

documented 
52 65 67 61 

% patient documented 

as iron deficient 
11 25 12 20 

 

Conclusion 

A significant proportion of transfusion episodes align with PBM guidelines. Restrictive 

transfusion practices are advocated by the guidelines. Furthermore, much of the literature 

published since the release of the PBM guidelines supports the use of even lower 



transfusion thresholds and more restrictive transfusion practice in specific clinical scenarios. 

As such, health services should continue to monitor the appropriateness of transfusion and 

strive for lower transfusion thresholds. 

 

 

 

 

  



P171.  FFP use not justified? Fresh frozen plasma (FFP) and prothrombin 
complex concentrate (PCC) transfusion: patterns of use and effects on INR 
 
 
Boey J 1,2,3, Roxby D 1,2,3, Brazier R 1,2, Gallus A 1,2,3 

 
1 Flinders Medical Centre, 2 SA Pathology, 3 Flinders University 

 

Aim 

Risks and benefits of transfusion practice need continued monitoring. A hospital audit of FFP 

and PCC (Prothrombinex®) use was performed to identify appropriateness of usage and 

effects on coagulation parameters.  

Method 

Transfusion data and INR results were extracted from the electronic Pathology database. 

Indications for transfusion – benchmarked against current Patient Blood Management 

guidelines – were derived from case-notes review over a 2-month period. INRs performed 

within 24h (before and after) FFP and/or PCC were retrieved for a 5-month period. One-way 

ANOVA was performed to compare the effect of transfusing FFP alone, FFP + PCC and 

PCC alone on change in INR (ΔINR).  

Results                                                                        

Indications for transfusion: 128 FFP (±PCC) and 17 PCC-only transfusion episodes 

occurred over a 2-month period (Table 1). 20% (26/128) of FFP transfusions were not 

justified (Table 2). Pre-transfusion INR was ≤ 1.5 in 40% of episodes (51/128) – 10/51 were 

massive transfusions, another 22/51 involved clinically significant bleeding. 

Table 1. FFP/PCC transfusions (Feb – Mar 2014)    Table 2. Non-indicated FFP transfusions 

Transfusion scenario Episodes 

Perioperative patients with INR ≤ 

1.5 and no excessive bleeding 
14 

Non-bleeding patients with liver 

failure and/or sepsis 
8 

Non-bleeding warfarinised patients 

with INR ≤ 5.0 
4 

 

 

 

Effects on INR (Table 3): Mean ΔINRs were comparable after PCC alone and after FFP + 

PCC, but were much smaller after FFP alone than after PCC alone (p < 0.001). ∆INRs per 

unit FFP were numerically lower than ∆INRs per vial (500U) of PCC (difference not 

statistically significant, p = 0.11). ∆INRs per vial of PCC were comparable after PCC alone 

and after PCC + FFP. The greater ∆INRs per unit of FFP when given with PCC (p = 0.003) 

probably reflect an additive effect.  

 

FFP transfusion episodes 

(FFP+PCC) 
128 (25) 

Mean FFP units per episode 2.25 

PCC-only transfusion episodes  17  

Mean PCC units per episode 1933 

PCC-only indications :     

     Warfarin reversal 

     Liver failure / sepsis 

 

16 

1 



Table 3. Effects of FFP/PCC transfusion on INR (Dec 2013 – Apr 2014) 

Blood product Episodes 

ΔINR 

(mean ± SD) 

∆INR per unit FFP 

(mean ± SD) 

∆INR per vial PCC 

(mean ± SD) 

FFP alone 245 0.38 ± 1.17 0.24 ± 0.92  

PCC alone 44 1.54 ± 1.99  0.47 ± 0.63 

FFP + PCC 54 1.13 ± 1.24 0.63 ± 0.67 0.32 ± 0.32 

Conclusion                                                                                                

(1) Many FFP transfusions are not clinically required. Benefit of correcting an INR ≤1.5 when 

bleeding occurs outside the massive transfusion setting is unknown.  

(2) ΔINR per vial (500U) of PCC is at least as great as ΔINR per unit of FFP. Using PCC 

alone to reverse warfarin is promising; whether PCC alone can replace FFP in other 

indications needs investigation.      

 

 

  



P172.  A precious resource! Successfully reducing national blood wastage 
 
Cameron J, Wall L, Heland R, O'Halloran P 
 
 National Blood Authority 

 
 

While it is acknowledged that some blood and blood product discards are appropriate, they 

are not inevitable, and health providers should strive to transfuse all units before expiry. The 

goal is to minimise discards while still ensuring product availability. 

The National Blood Authority (NBA) is working closely with the Australian health sector to 

reduce the wastage of blood and blood products as part of the National Blood and Blood 

Product Wastage Reduction Strategy 2013-2017. The value of blood products currently 

wasted nationally each year by Australian health providers is approaching $30 million. If this 

were to be put in terms of fresh blood products, it would be equivalent to approximately 

26,000 donations. Most of this wastage of product, money and our non-remunerated blood 

donors’ time and effort is unnecessary.  

As part of the Wastage Reduction Strategy, the NBA has introduced number of initiatives 

resources to assist health providers with reducing their blood and blood product wastage. 

These initiatives include:  

 Direct health provider engagement with visits to laboratories and hospitals around the 
country;  

 Promotion of the National Safety and Quality Health Service Standards (NSQHS) 
Standard 7 – Blood and Blood Products;  

 Conference attendance to promote inventory management and wastage reduction;  

 Assistance with introducing transfer arrangements to support health providers 
implement transfer MOUs and rotate stock with assurance;  

 Stop the Waste! campaign for hospitals and laboratories;  

 BloodNet Blood Fridges Module to allow all users of the blood fridge to confidently 
accept returns of unused product;  

 Targeted wastage promotional items for use in hospitals and laboratories. 
 

The collaborative approach has seen red cell wastage reduced from 5.1% in the 2013/14 

financial year to the current 3.9% for the 2014/15 financial year. The downward wastage 

trend is being mirrored in other fresh blood products. 

 

 

 

 

 

  



P173.  BloodNet system enhancements 
 
 
Cameron J, Heland R, O'Halloran P 
 
 National Blood Authority 

 

 
Aim 

The National Blood Authority, through enhancements to BloodNet, aims to further simplify 

the ordering and receipting of blood and blood products in Australia, as well as improve 

patient safety and reduce wastage.  

 

Method 

The National Blood Authority has recently introduced BloodNet – Laboratory Information 

Systems (LIS) interfacing, Health Provider Dashboards and BloodNet Fridges Module.  

 

BloodNet LIS interfaces automate laboratory stock count, ordering and receipting processes 

eliminating the need for double and triple entry by laboratory staff. The interface also allows 

the real-time exchange of hospital inventory levels of blood stocks and the status of each 

unit. 

 

The Health Provider Dashboard builds on information exchanged via the interface. 

Laboratories can use the dashboard to monitor in real time, units in their inventory that might 

be close to expiry, and also be alerted when stock levels are running low. 

 

The BloodNet Fridge’s module was introduced to provide laboratory staff with a secure area 

to share their on-site and off-site blood fridge oversight, management and AS3864.2-2012 

compliance with other laboratories and fridge users. 

 

Result 

The LIS interface is active in 123 health services so far covering more than 20% of all blood 

products in Australia. The dashboard is in pilot phase and has the potential to be made 

available to all laboratories with an active BloodNet-LIS interface. 

 

The Fridges module assists in minimising blood wastage by improving blood cold chain 
security, governance and facilitating stock rotation and transfers. This has allowed users to 
more confidently dispatch, rotate and transfer blood between providers with or without on-
site laboratories. 
 

Conclusion 

The introduction of these systems has meant that laboratories can save time, increase 

efficiency, have better inventory management practice, improve safety, increase product 

availability and reduce wastage. This in turn saves governments and health providers money 

and increases appropriate use. 

 

 

 

 



P174.  The retrospective review on transfusion practice (red blood cells) in 
Lyell McEwin Hospital (restrictive versus liberal strategy) in year 2014 
 
 
Cheung K, Kowalski S, Giannitto E, Giri P 
 
 Department of Haematology, SA Pathology, Lyell McEwin Hospital, Elizabeth Vale SA 5112 

 
 
Aim 
Previous randomised study demonstrated that a restrictive transfusion protocol led to 
reduction in red blood cell usage in a typical mixed general surgery population. The study 
aims to review our transfusion practice in Lyell McEwin Hospital during 2014 (Liberal vs 
Restrictive approach) and to investigate the relationship between the difference in blood 
transfusion approach and patients’ outcome.   
 
Method 
This was a retrospective study of in-patients receiving blood transfusion at Lyell McEwin 
Hospital from 1st January 2014 to end of March 2014. Baseline demographic data and 
clinical information were collected. The trigger for restrictive strategy is defined as 
transfusions that occurred when Haemoglobin concentration <70 g/L, while liberal strategy a 
trigger of < 90 g/L The t-test and Fisher's exact tests were used to evaluate continuous and 
categorical variables respectively.  
 
Result 
A total of 217 patients were transfused with 707 units in 247 episodes over the audit period. 
The pre- and post- transfusion Haemoglobin levels were significantly lower in patients with 
restrictive strategies than that of liberal strategies. There were two reported transfusion 
reactions (one allergic reaction and one febrile non haemolytic reaction) in patients with 
liberal transfusion strategies but none in restrictive strategies. There were 19 and 10 patients 
with iron deficiency anaemia in liberal and restrictive transfusion strategies groups, with 
14/19 and 10/10 receiving iron infusion in addition to transfusion. 
 
Conclusion 
Compared with liberal strategy, restrictive strategy was not associated with increased in 
mortality, overall morbidity and length of stay while there were 2 reported transfusion 
reactions associated with liberal strategy. 
Restrictive strategy is safe in most clinical settings while liberal strategy has not shown to 
convey any benefit to patients. A prospective clinical trial is recommended to further 
investigate the benefit of restrictive transfusion strategy in the local setting. 
 
 

  Liberal (n/100%) Restrictive 

(n/100%) 

p value 

Age  68.2 (mean, 

range 20-103) 

64.0 (mean, 

range 19-95) 

0.17 

Sex Male 71 (47%) 23 (36%) 0.13 

 Female 79 (53%) 41 (64%)  

Indication Medical 93 48 0.08 



 non-Medical 57 16  

Active Bleeding Yes 70 (47%) 24 (38%) 0.23 

 No 80 (53%) 40 (62%)  

number of pRBC   2.75 3.18 0.33 

pre transfusion 

Hgb (g/L) 

 82 62 <0.0001 

post transfusion 

Hgb (g/L) 

 99 92 <0.0001 

Length of hospitalisation (days) 12 13 0.68 

Outcome Discharge 136 (90%) 58 (90%) 0.99 

 Dead 14 (10%) 6 (10%)  

Transfusion 

reaction 

 2 0  

Table 1. Summary of demographics and transfusion outcomes between liberal and 
restrictive strategies 
 

 

  



P175.  Case study of an antenatal patient with an extremely rare antibody to a 
high-incidence antigen (anti-MAM). 
 
 
Clayton A 
 
 NZ Blood Service 

 

 

 
A 25 year old antenatal patient (ML) in the first trimester of her second pregnancy presented 

with a positive red cell antibody screen.  Subsequent investigations indicated a likely 

antibody to a high-incidence antigen. The New Zealand Blood Service Reference Laboratory 

was unable to determine the specificity of the antibody using cells negative for various high-

incidence antigens.  Samples were referred to the International Blood Grouping Reference 

Laboratory (IBGRL) in Bristol, United Kingdom who identified the antibody as anti-MAM.  

The MAM antigen is present on red blood cells, white blood cells and possibly platelets, as 

well as several other cell lines.  Anti-MAM has only been reported in four other people 

worldwide, and there are no known MAM-negative blood donors that were suitable for ML.  

Anti-MAM is clinically significant and has been shown to cause haemolytic disease of the 

newborn (HDN) and shortened red cell survival.  Foetal monitoring of ML showed foetal 

anaemia and an interuterine transfusion of autologous washed irradiated red cells was 

performed at approximately 24 weeks gestation.  However, unfortunately the foetus did not 

survive, and ML had a major post-partum haemorrhage, requiring the transfusion of 

incompatible MAM-positive red cells.   

 

 

 

 

 

 

 

 

  



P176.  Immunoglobulin supply in Australia 
 
 
Cochrane S, Goli C, Black M 
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Aim 

In Australia it is estimated that over 99% of all immunoglobulin (Ig) is supplied under the 

national blood arrangements. Ig also represents approximately 43% of the total blood 

products budget in 2013-14.  

 

Methods 

Aggregated de-identified data collected for the purpose of assessing product supplied 

against the IVIg Criteria for Use were analysed for the ten years to 2013-14 to present a 

national picture of Ig use in Australia. 

 

Results 

In 2013-14 4,021,861 grams of Ig were supplied for 13,981 patients with 93 different clinical 

conditions, at a total cost of $427.1 million (product plus plasma for fractionation). Between 

2003-04 and 2013-14 there was an average 11.4% annual increase in Ig supplied. 

Australians used 172 grams of product per 1,000 population and 32.2% of product supplied 

was imported from outside of Australia. 

 

A snapshot of 2013-14 data for four conditions is provided in the table below: 

 Chronic 

inflammatory 

demyelinating 

polyneuropathy 

Common variable 

immunodeficiency 

disease (CVID) 

Myasthenia 

gravis 

Chronic 

lymphocytic 

leukaemia 

Patients (n) 1,903 1,543 747 1,179 

Median age 64 54 62 73 

Ig supplied  

% of Ig 

supplied 

857,533g  

21% 

487,710g  

12% 

313,940g  

8% 

280,076g  

7% 

 

The most recent figures for 2014-15 will be integrated for discussion. 

  

Conclusion 

Ig demand is rising at a rate that is unsustainable.  Attention is being applied to maintaining 

good governance against defined eligibility criteria. Data and research to identify patients 

that most benefit from Ig therapy, as well as research to identify more accurate biomarkers 

of immune deficiency and alternative therapies, is also essential so as to ensure a 

sustainable supply of Ig into the future. The National Blood Authority is developing a 

database (BloodSTAR) to improve the quality and scope of data available and assist product 

governance.  

 

 



P177.  Review of the national safety and quality health service standards 
 
 
Cochrane S 1, Kirkpatrick P 1, Banks M 2 
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Introduction 
A review of the NSQHS Standards has commenced. The review process is iterative, seeking 
to identify which actions are critical to the safety and quality of the health service. 
 

Method 

The Australian Commission on Safety and Quality in Healthcare has sought input from a 

wide range of stakeholders to develop a draft Version 2 of the Standards. The National 

Blood Authority is working in collaboration with the Commission to review Standard 7: Blood 

and Blood Products.  

 

Principles for the Review include: 

 Duplication should be removed wherever possible and appropriate.  

 No increase in the number of standards. 

 Additional requirements only where there is evidence that changes in systems or 
practices should be made.  

 Where there is evidence that actions have been ineffective or unnecessary that action 
should be removed.  

 

Discussion 

A draft Version 2 of the Standards has been drafted and will be refined through further 

consultation and piloting.  

 

The main proposed changes to the Blood and Blood Products Standard to include: 

 A reduction in the number of actions from 23 to 12 – there is no proposed reduction in 
scope but a reduction in duplication and simplification of approach. 

 A more explicit focus on effectively managing the person’s own blood while still 
retaining a focus on managing blood products.  

 

Version 2 of the Standards will be implemented from 2017/18. In the interim, the focus will 

be on confirming the content is appropriate and user-friendly, and on developing resources 

to support their implementation.  
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P179.  Very massive transfusion at the Royal Women's Hospital 
 
 
vander Linden N 1, Comande M, Savoia H, Loxton F, Barry C 
 
1 Royal Children's Hospital, Melbourne, Victoria, Australia, 2 Royal Children's Hospital, 
Melbourne, Victoria, Australia, 3 Royal Children's Hospital, Melbourne, Victoria, Australia, 4 
Royal Women's Hospital, Melbourne, Victoria, Australia, 5 Royal Women's Hospital, 
Melbourne, Victoria, Australia 

 
 

Massive transfusion is a not infrequent occurrence in tertiary obstetric care. Defined as the 

transfusion of 5 units or more of red cells in less than 4 hours, massive transfusion occurs 

with increased frequency in women with placental adhesive disorders. In recognition of this 

risk, a local hospital guideline directs management of women with this disorder and requires 

multidisciplinary management including the relevant surgical, anaesthetic, nursing and 

laboratory supports. The hospital blood bank is notified in advance and crossmatched red 

cells, thawed plasma and platelets are available prior to commencement of surgery.   

In October 2014 a woman was referred for management of an unrelated condition.  She was 

found to have significant placenta percreta with infiltration of the urinary bladder.  Caesarean 

hysterectomy was planned and 6 units of red cells, FFP and a pool of platelets were 

available in the blood bank. 

Surgery was complicated by significant blood loss and coagulopathy and required the 

transfusion of multiple blood products. Rapid, major blood loss occurred on a number of 

occasions over the 10 hours of surgery and challenged local resources. Contingency plans 

were enacted to support this level of transfusion support within the precinct and in 

conjunction with the Australian Red Cross Blood Service. 

In excess of 300 units of blood were transfused and the patient was discharged home with 

her new baby one month later after receiving care at both RWH and RMH.  

 

 

  



P180.  The obstetric alloimmunisation group – an example of multidisciplinary 
teamwork 
 
 
Comande M 1, Savoia H 1, Kane S 2, vander Linden N 1 
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Management of patients with clinically significant alloantibodies to red cell antigens during 

the antenatal and perinatal period requires close communication and collaboration across 

several specialties. The multidisciplinary Alloimmunisation Obstetric Group at The Royal 

Women’s Hospital (RWH) Melbourne was formed approximately 10 years ago to facilitate 

communication across the specialty groups following the sub-optimal management of a 

small number of patients with clinically significant alloantibodies. 

The Obstetric Alloimmunisation Group meeting is attended by numerous representatives, 

including: 

 Maternal fetal medicine fellows and subspecialists 

 Haematologist 

 Neonatologist 

 Obstetric consultants 

 Obstetric sonologists 

 Blood bank scientist and  

 Transfusion clinical nurse consultant 

Meetings occur on a monthly basis, and  provide a forum to discuss the maternal, fetal and 

neonatal implications for various alloantibodies, the role of paternity phenotyping and 

genotyping, interpretation of cell-free DNA results and indications for amniocentesis, timing 

of fetal blood sampling and IUT, and paediatric liaison regarding timing and location of 

delivery. Also discussed are maternal and neonatal outcomes, post-delivery care plans for 

neonates with a risk of hyperbilirubinaemia and anaemia in neonates post intrauterine 

transfusion. In addition, the multidisciplinary meeting provides opportunities for education 

between specialty groups. 

The monthly Obstetric Alloimmunisation Group meeting has improved the management of 

women with alloantibodies who are cared for at RWH and provides a rich source of data 

about antibody prevalence and related outcomes.   Antibody prevalence data gathered at 

the RWH will be presented. 

 

 

 

 

  



P181.  National blood authority recommendation of single unit transfusions: a 
comparison of haematology and oncology transfusion practices within a newly 
established cancer service at a tertiary institution. 
 
 
Curgenven A, McLean R, Keegan A, Le Viellez A 
 
 Fiona Stanley Hospital 

 
 

Aim 

To determine if transfusion practices of a newly established Cancer Service are aligned with 

National Blood Authority (NBA) recommendations of single unit Red Blood Cell (RBC) 

transfusions. 

 

Method 

Retrospective transfusion and demographic data gathered from Transfusion Medicine Unit 

database and Digital Medical Record for specific patient populations from February 2015 to 

July 2015 (interim analysis completed May 2015). 

 

Results 

Total 954 RBC units transfused to 152 patients over 604 transfusion episodes. 

(Haematology patients=106, Oncology patients=46) 

 

Haematology patients received 852 RBC units over 526 episodes. The average 

haemoglobin (Hb) trigger for transfusion was 71 +/- 9.7 g/L (Range 36-104g/L).  There was a 

female predominance with an average age of 60 years. The 56-65 years (24%) age group 

received the most units of RBC.  Haematology patients received 1 unit per episode on 48% 

of occasions. Clinicians determined symptomatic anaemia and bone marrow suppression 

were the leading cause for transfusion, accounting for 89% of transfusion episodes (no 

clinical reason given 5% occasions).  

 

Oncology patients received 97 RBC units over 72 episodes. The average Hb trigger for 

transfusion was 78 +/- 10.22 g/L (Range 57-110g/L). There was a male predominance with 

an average age of 65.5 years. The 66-75 years (30%) age group transfused received the 

most units of RBC. Oncology patients received 1 unit per episode on 68% of occasions. 

Clinicians determined symptomatic anaemia and bone marrow suppression were the leading 

cause for transfusion, accounting for 71% of transfusion episodes (no clinical reason given 

24% occasions). 

 

Conclusion 

Oncology patients were transfused at lower Hb thresholds compared to Haematology 

patients.  Fifty one percent of patients across both specialties received 1 unit RBC per 

episode. Demographic differences between Haematology and Oncology patients have been 

noted. Practices observed within Cancer Services are congruent with NBA 

recommendations. 

 

 



P182.  In-patient and out-patient transfusion practice variations in a newly 
established cancer service at a tertiary institution: an interim analysis. 
 
 
Curgenven A, McLean R, Keegan A, Le Viellez A 
 
 Fiona Stanley Hospital 

 
 

Aim 

We hypothesized out-patients within Cancer Services are transfused at higher haemoglobins 

(Hb) (lower threshold) compared to in-patients. We intend to describe transfusion practices 

in out-patient and in-patient Red Blood Cell (RBC) transfusions within a newly established 

Cancer Service. 

 

Method 

Retrospective transfusion and demographic data was gathered from Transfusion Medicine 

Unit database and Digital Medical Record for specific patient populations from February 

2015 to July 2015 (interim analysis completed May 2015). 

 

Results 

Total of 954 RBC units were transfused to 152 patients over 604 transfusion episodes (In-

patients=105, Out-patients=83, Both=36) 

 

In-patients requiring transfusion received 509 units over 354 episodes. Average Hb trigger 

for transfusion was 70 +/- 6 g/L (Range 44-110g/L). There was an even distribution of males 

and females. The average age was 61 years; the 56-65 years (24%) age group prescribed 

the largest quantity of RBC.  In-patients received 1 unit per episode 61% of the time. 

 

Out-patients requiring transfusion received 445 units over 250 episodes. Average Hb trigger 

for transfusion was 74 +/- 9.7 g/L (Range 36-104g/L).  There was an even distribution of 

males and females. The average age was 63 years with the 66-85 years (48%) age group 

prescribed the largest quantity of RBC.  Out-patients received 2 units per episode 52% of the 

time. 

 

Conclusion 

Out-patients were older and were transfused at lower Hb thresholds (higher Hb) compared 

to in-patients. Out-patients received 2 units RBC per episode (61%), compared with in-

patients receiving 1 unit RBC per episode (52%). Our data does show a difference in 

practice between in and out patients within the newly established Cancer Service at a 

Tertiary Institution. 
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hepatitis C infection in asymptomatic brazilian blood donors 
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P184.  Liver transplant - transfusion and clinical support to patients 
 
 
Diezmo R 
 
 NZBS (NEW ZEALAND) 

 
 

Aim  

To provide blood and blood products for Liver Transplant patients during intra-operative and 

post-operative period. Transfusion support is critical to patients undergoing liver 

transplantation as coagulopathy is severe during the anhepatic and early reperfusion stage.  

 

Method 

Auckland City Hospital Blood Bank and Auckland District Health Board Liver Transplant Unit 

works together to provide transfusion and clinical support to patients undergoing liver 

transplantation. The Liver Transplant Coordinator distributes and updates the liver transplant 

list whilst informing Blood Bank of the donor and recipient’s details and the date and time of 

transplantation.  

 

Blood Bank is responsible for checking the transplant list to identify patients with known red 

cell antibodies that might delay the availability of blood. Once the list is checked, adequate 

supplies of blood and blood components are made available. A pretransfusion testing is 

performed to detect any clinically significant antibodies. Appropriate selection and issuing of 

blood are done by the blood bank staffs as and when required via eProgesa.  

 

Case Study  

Data collected on Liver transplant patients in the last six months at Auckland City Hospital. 

Amongst the patients studied, only 3 patients was transfused an average of 10-20 red blood 

cells, 2 patients was transfused 20-30 units of Fresh Frozen Plasma (FFP) and 2 patients 

was transfused with 5-10 units of platelets.  

 

Conclusion  

Transfusion provides a vital role in liver transplant patients. The factors contributing to the 

reduction of blood usage improve surgical technique, organ preservation, anesthetic 

management and better intraoperative monitoring of coagulation status and pharmacological 

treatment. Majority of cases still require a large volume of transfusion in cases of severe 

bleeding. The experience of surgical team impacts blood loss, transfusion requirement and 

the morbidity of patients undergoing liver transplant. 
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Aims 

To determine whether the storage duration of platelets (PLTs) transfused to critically ill 

patients is associated with patient outcomes.  

 

Methods 

We performed a retrospective analysis of patients admitted to two intensive care units (ICUs) 

in tertiary hospitals in Australia from 2008 to 2014. Outcome variables were hospital 

mortality, ICU length of stay (LOS), and ICU acquired infection (bacteraemia and/or 

bacteriuria). Associations between PLT age and outcomes were modelled using multiple 

logistic regression and linear regression.  

 

Results 

Among 2,250 ICU patients who received one or more PLTs, age of all transfused PLTs were 

available for 1,430 (64%). These patients had a mean age of 57.5 years (SD 18.1), mean 

APACHE 3 score at admission of 65.8 (SD 29.0) and 964 (67.4%) were male. The median 

PLT age was 4 days (IQR 2, range 2-5).  In-hospital mortality was 22.1%, median ICU LOS 

in survivors 5.0 days (IQR 8.7) and infection rate 13.2%. When comparing patients who 

received PLTs with a maximum age of 5 days with a maximum age <5 days, there were no 

significant differences in demographics, pre-ICU illness severity or number of transfused 

products. There was also no differences in mortality (21.6% vs 22.8%, p=0.588), 

bacteraemia (9.2% vs 8.0%, p=0.459) or LOS (median 4.9 vs 5.1 days, p=0.572). After 

adjusting for confounders, age of PLTs was not independently associated with mortality 

(odds ratio [OR] 1.05, 95% confidence interval [CI] 0.78-1.42), infection (OR 0.99, 95% CI 

0.69-1.41) or ICU LOS (p-value > 0.735). Similar results were found when considering 

patients who were transfused with only one PLT unit.  

 

Conclusions 

Storage duration of PLTs is not associated with an increased risk of mortality, infection or 

ICU length of stay in critically ill patients. 
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Introduction 

Blood transfusion is associated with increased morbidity and mortality; however, it remains 

unclear whether differences in blood product quality are contributory. The biochemical and 

biophysical changes associated with ex-vivo packed red blood cell (PRBC) storage and the 

accumulation of biological response modifiers (BRMs) are hypothesized to mediate immune 

cell responses and contribute to poor patient outcomes post-transfusion. Furthermore, donor 

variation in the severity of the “storage lesion” has been reported. Using a time-course 

approach, we aim to quantify a panel of BRMs in PRBC and determine whether differences 

in donor demographics and/or processing parameters affect PRBC quality.  

 

Methods 

Leucodepleted PRBC were collected and stored. At day 2, 14, 28 and 42 of storage, an 

aliquot was collected aseptically and PRBC-supernatant (SN) prepared following 

centrifugation (1800g 15mins).  Donor age, gender, BMI and blood type were collected for 

each PRBC unit and PRBC processing time was recorded. Cytometric bead array (CBA) will 

be used to quantify BRMs. Associations between BRM levels and donor and processing 

parameters will be investigated.  

 

Results 

To date 140 PRBC units have been obtained, and the stratification of donor factors is as 

follows: donor age (16-25 n=23, 26-40 n=29, 41-60 n=50, 61-78 n=38); donor gender (male 

n=69, female n=71);  donor BMI (<19 n=1, 19-25 n=59, 26-30 n=49, 31-35 n=16, 36-40 n=9, 

41-50 n=4); and donor blood type (A- n=12, A+ n=41, AB- n=2, AB+ n=4, B- n=3, B+ n=16, O- 

n=17, O+ n=45). PRBC processing time was also stratified: 3-10hrs n=32, 10-15hrs n=36, 

15-20hrs n=39, 20-26hrs n=33. 

 

Conclusions 

The donor- and processing- associated parameters of PRBC included in this study is 

representative of standard PRBC units issued nationally, therefore this study will be able to 

assess the potential impact of these parameters on blood product quality. To minimize inter-

assay variation, BRMs will be quantified by CBA when 200 units have been sampled. 
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Aim 

To develop a new visual education resource for blood specimen collection and to assess its 

effectiveness 

 

Background 

Blood specimen labelling and collection is a simple process but continues to be a 

problematic area of pathology in particular pre-transfusion testing. Patient identification is an 

area of importance as identified by the National Safety and Quality in Health Care Standard 

5 – “Patient Identification and Procedure Matching” and SA Health patient identification 

directives. Pre-transfusion specimen labelling has always been of significant importance 

because of the high likelihood of mortality in cases of sample ‘mix-up’ (Wrong Blood in Tube 

[WBIT]). Importantly health and pathology services need to implement a broad education 

program using standardised promotional material. Identified problematic clinical areas 

require targeted specific education and ongoing review. 

 

Method and Result 

Specimen labelling errors were recorded on a newly developed data capture tool. These 

data helped identify problem areas. Common pre-transfusion specimen labelling 

discrepancies included lack of specimen initials (20%) and no collector verification signature 

on request forms (53%). For non-transfusion specimens the major non-compliance reasons 

included unlabelled specimens (63%) or mismatched identification (20%). Pre-transfusion 

discrepancies were 3.2% whereas for other specimens the rate was 0.35%, probably 

reflecting the more stringent requirements for pre-transfusion specimens. 

A visual resource (poster) was designed complementary with the BloodSafe eLearning 

Collection Module to support training and education.  

 

Conclusion 

The ongoing effectiveness of education material must be monitored based on accepted 

KPIs. 
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Aim 

To implement a strategy to reduce O Negative red cell (RC) inventory and minimise 

inappropriate use of near expiry O Negative RCs. 

 

Background and Method 

Regional hospitals are supplied by local Transfusion laboratories with emergency O 

Negative RC stand-by stock. Near expiry emergency RCs are rotated back to the laboratory 

prior to expiry. Previously, supply to all hospitals occurred in the same week,  with an 

increase in near expiring O Negative RCs retuned on the same day, resulting in increased 

cross-grouping to non-group O patients to minimise outdating. This represented an 

inappropriate use of these RCs that required alternate arrangements to be implemented. 

An O Negative RC supply calendar for the regional hospitals was developed with anticipated 

return dates. The supply of O Negative RCs to the various regional hospitals was staggered, 

supplying one hospital per week, rather than all hospitals in the same week.  

 

Results 

Over one year the change in practice reduced the number of stock rotations by eight. The 

returned O Negative RCs had 9-11 days till expiry allowing for the units to be appropriately 

used for emergencies or O Negative patients. 

Over a six month period in 2015 the laboratory issued 8 less O Negative RCs compared to 

the same period in 2014. As a result of the change, the laboratory reduced the required O 

Negative RC inventory stock holding from 15 to 12 units which in turn lessened the demand 

of O Negative RCs from Red Cross. 

 

Conclusion 

Understanding and planning blood stock inventory can improve work flow efficiencies, 

reduce the required number of O Negative RCs and contribute to healthcare cost savings. 

 

 

 

 

 

 

 

 

 

  



P190.  Painting a picture: Platelet ordering practices in haematology and stem 
cell transplantation at Westmead Hospital. 
 
Greaves J 
 
 Westmead Hospital 

 
 

Aim 

To examine the platelet ordering practices of haematology and stem cell transplant 

physicians of a large metropolitan tertiary referral hospital, and their adherence to best 

practice guidelines. 

 

Method 

101 medical records of patients treated by the Haematology Department at Westmead 

Hospital over 30 months (January 2013 – June 2015) were examined, consisting of 61 

general haematology patients and 40 stem cell transplant patients.  

 

This is a descriptive study which has been used to define the current pattern of platelet 

ordering and utilization amongst the target population. The results were then compared 

against the current evidence based guidelines for platelet use as defined by the National 

Blood Authority in their Patient Blood Management Guidelines: Module 3 Medical (2012).  

 

Result 

Although there were some cases where the platelet counts exceeded the recommended 

cutoff level for ordering, the majority of these were substantiated by clinical need. Platelet 

transfusion was predominantly prophylactic (78%) rather than therapeutic (9%) in the chosen 

population groups, however this intention was unclear in 13% of the cases. 

Of those patients receiving platelets, 64 (63%) had a platelet count of 10g/L or below. Of the 

37 remaining patients, 21 had a platelet count between 11g/L and 20g/L, whereas the 

remaining 16 patients had a platelet count of greater than 21g/L. For those patients with a 

platelet count > 10g/L, 24 had a documented justification for transfusion of platelets, 

whereas 13 did not. 

 

Conclusion 

Although the majority of medical officers already adhere to the recommended guidelines for 

platelet transfusion triggers and ordering within haematology and stem cell transplantation, 

there are some inconsistencies noted. Improvement in the medical documentation of the 

reason for transfusion of products will help to substantiate the decision to transfuse in many 

of these cases.  
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Introduction 

CD-38 is highly expressed in haematological malignancies including plasma cell myeloma 

(PCM), making it an ideal target for novel human anti-CD38 (daratumumab) monoclonal 

antibody (mAb) therapy.  As CD38 is expressed at low levels on erythrocytes, daratumumab 

is known to potentially interfere with pre-transfusion serological testing. A PCM patient was 

referred to our laboratory for blood group and antibody (Ab) screen (G&S) pre-

daratumumab. 

 

Method 

Routine G&S was performed.  Further investigations on the ‘pseudo allo-Ab’ detected 

included DAT, red cell phenotyping, Ab panels and titre and neutralisation testing of the Ab 

with pooled plasma were performed.  A sample was sent to the ARCBS Red Cell Reference 

(RCR) laboratory for further investigation.  

 

Result 

Routine G&S showed a O R1r patient with a negative DAT and 1+ reactions with all 

screening cells. 

IAT panel showed 1+ reactions with all cells and negative auto.  A pre-papainised panel 

gave negative results. 

The titre was >1024 and the ‘Ab’ was not neutralised by pooled plasma. 

The RCR results confirmed the original findings and additional extended phenotyping was 

performed. The ‘Ab’ appeared to react with all panel cells, but was negative with cord cells 

and Lu (a-b-) cells of the dominant type; it failed to react with trypsin and chymotrypsin 

treated cells or with 0.2M DTT treated cells.  These trypsin and chymotrypsin treated cells 

reacted with anti-AnWj, but not with Lu-related Abs. 

 

Conclusion 

Daratumumab appears to behave similarly to a Lu-related Ab, but with high titre and not 

avid. The limited literature suggests that prior to commencement, full red cell phenotyping 

should be performed and pre-transfusion testing should be performed on DTT treated cells.  

We have investigated further patients on daratumumab at our facility and results will inform 

clinical and reference transfusion laboratories about provision of compatible blood for 

patients on this drug. 

 

 

 

  



P192.  Australian governance and management framework for immunoglobulin 
products 
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Aim 

In Australia it is estimated that over 99% of all intravenous immunoglobulin (IVIg) is supplied 

and publicly funded under the national blood arrangements through contracts administered 

by the National Blood Authority (NBA). 

 

The National Immunoglobulin Governance Program, endorsed by all governments, has been 

established to achieve governments’ objectives for immunoglobulin products funded and 

supplied under the national blood arrangements, namely to ensure:  

 

> use and management reflects appropriate clinical practice and is cost effective, in 
accordance with relevant national safety and quality standards for health care;  

> access is consistent with the criteria for access determined by experts and approved by 
governments; and 

> use and outcomes are captured to inform future changes to the criteria. 
 

Method 

Implementation of the Program is managed and coordinated through the NBA, under the 

policy oversight of governments through the Jurisdictional Blood Committee (JBC), and 

working in conjunction with the range of participants involved in the governance and 

management of immunoglobulin products including health consumers, clinicians, health 

services, jurisdictional health departments, product suppliers, distributors and authorisers. 

 

Result 

Key measures under the program include: 

> policies and associated procedures describing roles and responsibilities of those 
involved in the supply of products; 

> establishment of the National Immunoglobulin Governance Advisory Committee (NIGAC) 
and Specialist Working Groups (SWGs) 

> development of BloodSTAR, the NBA System for Tracking Authorisations and Reviews 
> development of a performance improvement program for all stakeholders involved in the 

supply of products 
> identification of knowledge development and research priorities. 
 

Conclusion 

This strengthened governance and management framework will be delivered by more 

integrated and direct partnering of clinical, policy, analysis and health economic perspectives 

through a number of initiatives that support appropriate and improving clinical practice and 

effective product management.  This will be based on improving evidence derived from 

BloodSTAR, so that product management and clinical practice will best meet patient needs 

while ensuring effective and sustainable use of immunoglobulin products into the future.  
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Aim  

To Increase the provision of Information in order to improve the Informed Consent process 

for Blood and blood products.  

  

Method  

Previous audits indicated unsatisfactory rates of consent for transfusion (80%). An 

Expression of Interest was sent out, with the haematology department indicating a keen 

desire to pilot a consent initiative.  A multi-methodology approach was utilized to identify 

barriers inhibiting the informed consent procedure, including patient/staff interviews, focus 

groups, patient/medical surveys and retrospective medical record (MR) audits. A Medical 

Officer (MO) tool was created and all patients were to receive the Clinical Excellence 

Commission’s Patient Information Leaflet (PIL) available in 10 languages and have this 

documented in the MR.   A random audit of 20 patient MRs pre and 6 months post-

intervention was undertaken.  

 

Results 

Junior MO surveys showed a lack of confidence in their knowledge of transfusion risks and 

time constraints was inhibiting discussion with patients, and patients reported a lack of 

information about the transfusion process.  

After the intervention, the number of patients receiving PILs with documented evidence of 

the information provision increased from 0% to 70%, and 100% of patients had signed a 

consent for transfusion.  Additionally medical staff reported an increased understanding of 

the risks and benefits associated with transfusion medicine and a more standardized 

approach during the consent process.  

 

Conclusion  

Through surveying all groups involved in overcoming barriers of consent, the provision of 

information was improved using existing resources and a more complete and informed 

consent process took place. 

There have been several improvements made to the documentation process of information 

provision through staff feedback.  Future plans include ongoing patient surveys and gradual 

hospital-wide implementation, with an additional two departments already involved.  
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Aim 

To pilot a single unit transfusion policy (SUTP) for clinically stable medical inpatients 

evaluating adherence, red cell usage, patient outcomes, blood bank workload and 

transferability. 

 

Method 

In December 2013 an expression of interest was sent out for involvement in a pilot trial of 

SUTP with the support of blood bank.  

A baseline audit of 20 patients was performed, followed by a series of nursing and medical 

officer education sessions held in the departments to inform them of the single unit 

transfusion project. Visual aids, handouts and written information were also provided to 

assist staff in this process. The audit was then repeated 6 months post implementation in 

July 2014 using the same tool and sample collection method to review changes to current 

prescribing practice 

 

Results 

3 departments (haematology, aged care and gastroenterology units) indicated willingness to 

trial the policy and enthusiastically took up the challenge. A 22% reduction in red cell use 

was noted with fewer units prescribed per transfusion episode (TE). There was an overall 

improvement in the general transfusion practices, as seen by a reduced mean pre-

transfusion Hb. No adverse patient-related outcomes were recorded on IIMS or in the patient 

notes. Average length of stay was shorter in the post SUTP period but skewed by one 

patient who spent 80 days in rehabilitation, so not reported.  No significant increase in blood 

bank workload was recorded 
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Conclusion 

The SUTP was successfully introduced, with a reduction in red cell usage, improved 

transfusion practice, no adverse patient outcomes and no extra work in blood bank. Other 

departments have subsequently expressed interest and are now using this policy, with 

ongoing data collection in process.  
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Aim 

In 2014 a patient presented as Rh(D) positive with anti-c and anti-K detected. One year later 

the same patient was tested and was found to be Rh(D) negative serologically with an 

apparent anti-D and the previously detected anti-c and anti-K. The Direct Antiglobulin Test 

(DAT) was positive. The Rh(D) status of the patient needed to be resolved to assist in 

determining the clinical relevance of the apparent anti-D. If the patient is Rh(D) positive then 

the partial or weak D type will need to be determined to ascertain whether Rh(D) positive 

blood can be safely transfused. 

 Method 

Antibody identification using red cell antibody identification panels, phenotyping, adsorptions 

and elutions were used to determine the antibody specificities.  Genotyping was used to 

confirm the presence and classification of the D antigen.  The patient’s clinical records 

across multiple hospitals were reviewed to piece together a timeline of the patient’s 

transfusion history, phenotype and antibodies developed.   

Results 

Over the course of a year the expression of the patient’s Rh(D) antigen has  diminished to a 

level that was undetectable by routine serology. Anti-D, anti-c and anti-K were detected by 

IAT techniques. The DAT was positive showing IgG specificity.  Elution and auto absorption 

techniques demonstrated that the anti-D was an autoantibody. Genotyping confirmed the 

patient was RhD positive weak D type 3. 

Conclusion 

The patient required two units of blood on standby for femur repair surgery. According to 

current literature, there is no evidence of weak D type 3 developing allo anti-D. Therefore the 

patient can be safely transfused Rh(D) positive R1R1, K(-) blood if transfusion is required 

eliminating the need to provide the rare RhD negative, r’r’ K(-) phenotype. This case also 

highlights the importance of having an effective system to share patient antibody information 

and transfusion history across different laboratories. 

 

 

 

 
 
 
 
 



P196.  The analysis of manufactured product stocktake discrepancies using 
the six sigma principles and the PDCA cycle. 

 
Hudson D 

 
 New Zealand Blood Service 

 
 

Aim 

To minimise the problems experienced during manufactured product stocktake. The 
outcome was measured by comparing the number of times the problems occurred before the 
start of this project to the occurrences after the changes were implemented. The aim is to 
achieve a target of no more than one instance of fractionated product stocktake 
reconciliation discrepancy per quarter. 

Method 

This project was carried out by using the six sigma principles and the PDCA cycle. Research 
was undertaken to find the actual extent of the problem. Root cause analysis was performed 
to determine the causes of the discrepancies. 

Result 

Three areas were identified to concentrate on. These were ordering, storage and issuing of 
the blood products. It was found that the main cause of discrepancies during stocktake was 
having multiple batches of each manufactured product. 

 Conclusion 

It was decided that it was not possible to have only one batch of each product, so we had to 
find a way of managing batch numbers. By ordering amounts to limit the number of different 
batches it meant that we had less time that different batches were in our stock.  Also by 
separating each batch there is less chance of different batch numbers being issued at the 
same time.  While undertaking this project the problems around batch number were 
highlighted to staff making everyone more aware. In January 2011 (before changes) there 
were 5 discrepancies in manufactured product stocktake and in January 2012 (after 
changes) there were 0 discrepancies.  
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Background 

The frequency of the RhD-negative blood group in Australia is estimated at 15%. Under 
current guidelines RhD-negative pregnant women receive antenatal anti-D prophylaxis at 28 
and 34 weeks to minimize the risk of being immunized by a D-positive fetus. This is not 
needed where the fetus is D-negative.  

Hypothesis  

Determination of fetal RHD genotype through analysis of cell free DNA in maternal plasma 
will reduce the proportion of pregnant women exposed to anti-D immunoglobulin from 15% 
to 10%. 

Aim 

To pilot the clinical application of non-invasive fetal RHD genotyping to guide decision 
making for anti-D antenatal prophylaxis in an unselected population. 

Methods 

RhD-negative pregnant women were recruited at two obstetric units in Brisbane and Sydney. 
RHD genotyping was performed at the Australian Red Cross Blood Service R & D 
laboratory. Women were given the option to forego anti-D prophylaxis where the fetus was 
RHD “not detected”. Patients were provided with a questionnaire to measure test 
acceptance.  The target sample size (>681) would achieve a power >0.9 with an Alpha type-
1 error rate of 0.01.  

Results 

Fetal RHD genotyping outcomes (n=488) are 61.7% RHD detected; 2.4% inconclusive due 
to maternal RHD gene variant; 35.9% RHD not-detected; Over 99% of subjects in this latter 
group opted to avoid anti-D. All genotyping outcomes have been concordant with cord RhD 
serology (n= 280 delivered). The study size to date supports the hypothesis with a power > 
0.80, Alpha error 0.05.  

Discussion  

One third of all antenatal anti-D prophylaxis injections would be safely avoided by 
implementing a quality-assured non-invasive fetal RHD genotyping program. Anti-D 
immunoglobulin is a blood-derived product raised by injecting D-negative donors with D-
positive red cells. Non-invasive fetal RHD genotyping will conserve supply of a rare blood 
product for cases where prophylaxis is required. Ongoing studies will include a cost/ benefit 
analysis for integrating genotyping into routine antenatal care. 
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Background 

Within the Rh blood group, RHD gene variants are associated with the partial D, weak D 
(including DEL) or D-negative red cell phenotype.  

Pregnant women with these phenotypes are managed as D-negative and receive anti-D 
prophylaxis.  

Hypothesis  

Non-invasive fetal RHD genotyping will accurately detect fetal specific RHD signals where 
there is a maternal RHD variant such as a hybrid RHD*D-CE-D. 

Aim 

 To define maternal RHD variants in two RhD negative maternal cohorts  

 To assess the accuracy for fetal RHD genotyping for RHD*D-CE-D cases 
  

Methods 

Maternal blood samples were collected into two tubes (EDTA and Streck). An automated 
system for plasma cell-free DNA isolation and genotyping was used to amplify RHD exons 5, 
10 and a control, CCR5. It included an automated algorithm to flag maternal RHD variants. 
Maternal RHD genotyping was performed on a SNP platform.  

Results  

Among 488 maternal samples 11 maternal RHD variants were defined: five with single 
nucleotide changes (including weak D type-1 and 2 and Asian-associated K409K DEL). 

 There was one African pseudogene and 5 hybrid RHD*D-CE-D for which fetal RHD exon 5 
calls were made. However 4 cases gave discrepant calls between EDTA (“not detected”) 
and Streck (“detected”).  

A time course study showed that using EDTA, Fetal “RHD”  calls changed from detected to 
not-detected when plasma maternal cell-free DNA was 2.5 ng/µl or higher.  In contrast 
Streck sample tubes gave RHD detected calls and maintained maternal cfDNA< 0.5 ng/µl.  

The study hypothesis is valid only where there is low background maternal cfDNA. 

Discussion 

Cases defined as weak D types-1 and 2, and K409K DEL are not at high risk of being 
immunized from D-positive red cells.  Carriers of hybrids such as the RHD*DVI and the 
pseudogene are at risk. For these, the Streck tube stabilized maternal white cells, allowing 
correct prediction of fetal RHD status and providing an evidence base for anti-D prophylaxis. 



P199.  Genetic factors associated with ferritin levels in Australian blood 
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Background 

Iron deficiency and/or iron deficiency anaemia may develop in blood donors following regular 
donation, which may affect their health and impact their donation career. Genetic variants, 
including various Single Nucleotide Polymorphisms (SNPs), are associated with iron 
regulation and storage. Given the importance of donor wellbeing, it is relevant to identify 
genetic factors that could be associated with the maintenance of adequate iron levels.  

Aim 

This study aimed to investigate whether selected SNPs in genes involved in iron metabolism 
are associated with ferritin levels in a cohort of Australian blood donors. 

Methods 

Samples (n=800) from donors in Queensland were collected. Plasma ferritin levels were 
quantified by ELISA before genomic DNA extraction. The genotype of the following SNPs 
was determined: rs9296249, rs3923809, rs855791, rs4820268, rs7385804, rs3811647, 
rs1799852, rs2280673; rs235756, and rs1175550. The association between each SNP and 
ferritin levels were investigated using multinomial regression analyses. 

Results 

The average plasma ferritin level was 58.96 ng/mL (range: 2.67-407.06 ng/mL). The SNPs 
rs3923809 and rs235756 were associated with plasma ferritin levels (p<0.05); no 
association was observed for the 8 other SNPs (p>0.05). For rs3923809, the presence of the 
“G” allele (variant allele) increased the chance of a donor having high ferritin levels (p<0.05). 
For rs235756, donors with the homozygous GG genotype (variant allele) were less likely to 
have low ferritin levels and less likely to have high ferritin levels (p<0.05).  

Conclusion 

In this selected donor cohort, the SNP rs3923809 (BTBD gene) was associated with high 
ferritin levels, while the SNP rs235756 (BMP2 gene) was associated with mid-range ferritin 
levels. Additional analyses adjusting for donor parameters such as age and donation 
activities are underway. Overall, this study provides support that genetic testing may be 
useful for the generation of predictive algorithms to assist in maintaining iron levels in regular 
blood donors with varied donation patterns. 

 

 

 

  



P200.  An assessment and validation of two flow cytometric methods for the 
determination and quantitation of fetal Rh D positive red blood cells in 
fetomaternal haemorrhage. 
 
Jones E 
 
 NZBS 

 
Fetomaternal haemorrhage (FMH) can occur anytime throughout a pregnancy or at birth.  
Any Rh D negative mother who is carrying or delivers an Rh D positive infant is at risk of 
developing anti-D via alloimmunisation.  This increases the risk of any current or subsequent 
fetus developing haemolytic disease of the fetus and newborn (HDFN)]. If a woman has had 
a FMH, it is imperative that the volume is accurately determined so that the correct dose of 
Rh D immunoglobulin can be administered. 

 

The purpose of this research project was to validate a flow cytometric assay (FCA) for the 
quantification of Rh D positive fetal red cells in FMH, with a possible outcome of 
implementation of the method throughout New Zealand.  Two different commercially 
manufactured assays were utilised, containing either a monoclonal anti-D or anti-HbF.  
Linearity and precision studies were performed on both assays. A correlation study was also 
performed using manual Kleihauer-Betke test (KBT) results. 

 

The precision of both FCAs produced excellent CV and r values as the dilutions increased. 
The two FCAs and manual KBT, demonstrated excellent correlation between the expected 
and measured concentrations of positive cells (both HbF method and anti-D: r₂=0.9914 and 
the Kleihauer: r₂=0.9218). All assays were able to detect fetal bleeds of 4mL or greater, and 
there were no false negative results. The two flow cytometry methods also exhibited 
excellent precision over a range of dilutions. 

 

Although the Kleihauer acid-elution test has been the historically established test for FMHs, 
the two FCM provide an acceptably precise and reliable alternative. As New Zealand 
laboratories look to align themselves with international laboratories and flow cytometers 
increasingly become a part of the clinical laboratory, their effectiveness may be better 
realised. 

 

 

 

 

 

 

 

 

  



P201.  The clinical governance framework used to implement a major 
haemorrhage protocol at a new tertiary hospital 
 
Keegan A, Le Viellez A 
 
 Fiona Stanley Hospital 

 
Aim 

To describe the clinical governance framework used to establish a Major Haemorrhage 
Protocol (MHP) at a recently opened, 786 bed tertiary referral hospital to improve the 
outcomes of critically bleeding patients that require massive transfusions. 

Method 

A working-group of Haematologists, Transfusion Safety Nurses and the Transfusion 
Medicine lead-scientist, nominated by the Transfusion Services Committee, developed a 
framework for implementation of a MHP based on the four pillars of Clinical Governance 
defined by the Western Australian Department of Health in 2001.  

Results 

The working-group recruited representatives from groups of key stakeholders that were to 
become responsible and accountable delegates throughout the implementation process, as 
outlined by the first pillar. The principles described in the second pillar, namely clinical 
performance and evaluation became critical to the development and integration of the MHP 
into the new 783 bed facility. The evidence-based MHP was presented to the Transfusion 
Services Committee for approval, after a comprehensive literature review followed by critical 
appraisal by consumers. This ensured adherence to the protocol would be considered “best-
practice” and allowed the formation of key-performance indicators for auditing and 
benchmarking. Furthermore, scheduled audits were integrated into the framework in 
conjunction with a structured approach to evaluate critical incidents to identify and minimize 
clinical risk, as recommended by the third pillar. Finally, the working-group acknowledged 
that success could only be achieved through the introduction of a hospital-wide but group-
specific education program, the essence of the fourth pillar.  

Conclusion 

The implementation of an evidence-based MHP into a new tertiary referral hospital, based 
on the four pillars of Clinical Governance, appears to have been successful. This structured 
approach has engaged the workforce in establishing a framework for ongoing quality 
assurance through regular performance evaluation, risks analysis and professional 
development.  

 

 

  



P202.  10 Years of haemovigilance in New Zealand - what have we learnt? 
 
King F 
 
 New Zealand Blood  Service 

 
 

New Zealand Blood Service (NZBS) has had a national haemovigilance  programme since 
2005, and in the ensuing ten years, from May 2005 until December 2014, there have been 
5006 reports received from over 1.5 million components transfused. . Through the vein to 
vein service provided by NZBS, there is access to all denominators, including the number of 
transfusions of components and products, the number of recipients, and the types of 
reported adverse events within New Zealand. 

On a yearly basis, both the total number of components transfused and the numbers of 
recipients have reduced, whereas the numbers of reported adverse events have remained 
relatively static. However, there has been a significant  increase in the number of 
cryoprecipitate units transfused, possibly a result of the introduction of massive transfusion 
protocols since 2010.   

The majority of adverse events reported are febrile non haemolytic transfusion reactions 
(FNHTR) and allergic reactions.  Two noteworthy  changes  in the collection and processing 
of components have significantly reduced the numbers of transfusion related acute lung 
injury (TRALI) reports from 10 per year to 1 per year. Production of clinical FFP from male-
only donors was introduced in 2008  and HLA-antibody screening of female plateletpheresis 
donors  in 2012 .  

The introduction of both pooled platelets suspended in platelet additive solution (PAS) in 
2010 and PAS apheresis platelets in 2011 has reduced the frequency of allergic reactions to 
platelets.   

Since 2005, the pre transfusion Hb of patients with reported transfusion related adverse 
events to red cells has reduced from a mean  of 81.5g/L to 76.3g/L.    

National reporting of adverse events to a central site has also facilitated the identification of 
cluster events involving products; in 2012 a batch of Intragam P was withdrawn after a 
cluster of reported events. 

 

 

 

 

  



P203.  The importance of good training programs in the transfusion medicine 
laboratory:  Bridging the gap 
 
Kowalski S, Giannitto E, Roxby D, Tocchetti R 
 
 SA Pathology 

 
Background & Aim 

Effective staff training in laboratory transfusion practice leads to improved patient safety and 
care. We assessed our existing transfusion training programs given to single and 
multidisciplinary transfusion laboratory staff and identified areas for improvement. 

Method 

The following factors were reviewed: 

 All transfusion training programs were collated and compared.  
 Competency levels of staff from multiple discipline, single discipline and regional 

laboratories were assessed. 
 Regional staff were asked to provide feedback on previous transfusion training. 
 Trainer knowledge and experience were considered. 
 

Results & Discusssion 

The study found the programs were not standardized, lacked critical concepts important to 
transfusion and lacked guidance resulting in training variability. Trainers’ competency levels 
and ability to teach were identified as important factors.  

Training of multidisciplinary staff was burdened with the need to promptly roster them due to 
a lack of resources, leading to many not receiving the necessary theory and practical 
education required to confidently perform transfusion work. These staff considered 
themselves lacking in confidence and competency which added to decreasing skill levels. 
The number of times staff were placed in transfusion on a rotational roster appears to be 
another challenge. 

As a result, to better utilise existing resources, standardised programs will now contain three 
modules, basic, intermediate and advanced and provide guidance for ‘competent’ trainers to 
follow. This core group of trainers will be trained to provide consistent transfusion education 
to all staff. The new training programs will be reviewed for effectiveness at six, twelve and 
eighteen months. 

Conclusion 

As more laboratories consolidate due to health care cost containment, there are increasing 
challenges with multidisciplinary staff needing to perform transfusion work. Focusing on 
training and creating an effective learning program is a challenge but one that needs to be 
addressed if we are to create skilled and knowledgeable staff that are empowered to deliver 
a safe transfusion service and ensure patient safety.  

 

 

 

  



P204.  New tertiary hospital poses unique circumstances for implementing a 
patient blood management program: the Fiona Stanley Hospital experience 
 
Kruger P, Le Viellez A, Keegan A, Ward M, Curgenven A, McLean R, Wright M, Cannell P 
 
 Fiona Stanley Hospital 

 
Patient Blood Management Programs (PBMPs) in Western Australian hospitals have been 
successful. However, implementing a PBMP in the new 783 bed tertiary facility, Fiona 
Stanley Hospital (FSH), is unique and different from how it has been implemented before as 
there is no historical experience for this situation. 

Challenges in implementing a PBMP at FSH include the lack of resources which have 
previously been used in other hospitals, such as nurse practitioners to assess anaemic 
patients, and a multidisciplinary team from haematology, anaesthetics, transfusion medicine, 
and pharmacy to confirm the role of the pre-operative clinic in assessing anaemia. This is 
made more complex as, concurrently, other new hospital systems are being established 
from new and being altered from the original model as experience develops. 

We are currently implementing a PBMP without specific funding, into a “business as usual” 
model by utilising existing resources. 

Focussing on red cell optimisation in pre-operative cases, progress to date includes 
commencing educational sessions for staff, PBM guidelines being posted on the hospital 
intranet, and auditing transfusion practices. 

Integration of a PBMP into pre-anaesthetic assessment clinics starting with a care pathway 
for anaemia assessment, tool kits for general practitioners, and working together with myriad 
specialties to determine what opportunities there are for a PBMP to be incorporated into their 
practice, are in progress. We envisage that substantial progress will be made in these areas 
within 3 months. 

Evaluation of our programme in future will be with a clinical tool to identify the number of 
patients who are anaemic, the treatment administered, and response to treatment. 

Establishing a PBMP in a new tertiary hospital with a new workforce provides very rare 
learning opportunities and calls for novel approaches to implementation. 

 

 

 

  



P205.  An “alternative blood fridge” in a new emergency department 
 
Chow N, Le Viellez A 
 
 PathWest Labratory Medicine WA - Fiona Stanley Hospital 

 
Background 
In February 2015, a new public 783 bed quaternary hospital in the Perth southern 
metropolitan area opened, offering adult & paediatric emergency and a range of specialty 
services. The campus is massive, covering equivalent of 4 city blocks and the ED is located 
700m geographically opposite Transfusion Medicine (TMU) with an 11 minute return journey 
on foot. Clinical scenario tests prior to opening, realised concerns of excessive time for blood 
delivery in critical bleeding. Locating a blood fridge in a new ED was considered a risk for 
blood traceability during commissioning and for sustained maintenance. TMU sought an 
alternative and performed temperature/time validation of Pelican 1430 cases, and 
implemented trial of the cases in ED containing 2 units of emergency, un-crossmatched 
blood. 
 
Method 
The Pelican case validation was performed in 3 environmental temperature zones. Ability to 
maintain internal temperature of 2 red cell units between 2-10°C, in accordance with 
ANZSBT Guidelines, was assessed. 
 

Results 
Temperature validation results supported the use of the Pelican 1430 Case as a 
storage/transport container for 2 red cell units for period of up to 70 hours. The boxes 
maintain temperature at 2-6°C for 30 hours when stored at room temperature conditions. 
Refer to chart 1. 
 

Conclusion 
The Pelican cases were activated 5 times within the first few months of use. TMU rotate the 
Pelican cases daily or replenish if used, ensuring TMU are informed of emergency, 
uncrossmatched, blood use. The cases are easy to pack, retain temperature and have a 
“Commando” look that differentiates them from other emergency kits. ED staff has enforced 
strict guardianship to ensure Pelicans remain in their area. The Pelican cases are an 
effective alternative for emergency blood storage in ED or other areas that require 
emergency blood. 
 
Chart 1: 

  

Ambient 
temperature 

Temp.  
at 6hrs 

Temp. 
at 12hrs 

Temp. 
at 18hrs 

Temp. 
at 24hrs 

Temp. 
at 30hrs 

Total holding 
time within limits 

Room temp. 4.34°C 4.76°C 5.08°C 5.37°C 5.71°C 70:30:00 hours 

37°C 8.53°C 9.75°C 10.86°C 11.85°C 12.80°C 13:04:00 hours 

2-6°C 3.79°C 2.42°C 2.08°C 1.93°C 1.85°C 21:20:00 hours 



P206.  Improving patient safety in patient blood transfers (PBTs) 
 
Chow N, Le Viellez A 
 
 PathWest Labratory Medicine WA - Fiona Stanley Hospital 

 
Background  
 
Previous investigation of blood transported across WA with patient’s (PBT) from regional 
areas in the Australian Red Cross Blood Service (ARCBS) shippers, were associated with a 
high rate of discard on arrival at our metropolitan site. When some units of blood were 
removed from the shipper for in-transit transfusion, the remaining units deviated from 
acceptable temperature. Red cell units below 2°C present a major patient safety risk during 
the transit period. In September 2014, new 3L Courier AcuTemp (Csafe Global, USA) blood 
shippers were introduced across PathWest in WA to address this issue. Six months post 
implementation, a retrospective study was undertaken to assess the effectiveness of the 
new shippers.  
 

Method 
 
Blood transferred with patients from regional sites, were assessed and categorised to the 
following: 

1. Blood components wasted/discarded 
2. Incorrect packing 
3. Temperature storage outside of limits 
4. Shipper being opened prior to arrival in TMU at RPH  

 
Results 
 
The data collected is summarised in the table below: 

 
ARCBS 

packing configuration 
New Blood Shipper 

Total Number of shippers received 53 87 

Number of components 173 232 

Components discarded 144 89 

% discarded 78% 30% 

 
 
Conclusion 
 
The number of products received increased by 35%, however the rate of discarded RBC 
dropped from 78% to 30% showing a significant decrease in wastage in red cell units. The 
majority of the discards were due to the shipper being breached and the condition of the 
units unknown. The introduction of the new shippers has improved patient safety and 
decreased wastage in patient blood transfers at our site. It has shown substantial 
improvement of the transportation of blood from regional to metropolitan hospitals. We have 
identified further quality improvement activity to address the blood waste associated with 
breached shippers. 
 
 

 



 

P207.  A rare antibody to the Indian Blood Group System: ISBT:023 
 
Le Viellez A, Anderson M, Beveridge J, Wiley A, Keegan A 
 
 Fiona Stanley Network, PathWest 

 
 

Background 

A 34 year old female presented to a new obstetric unit for caesarean section Cat3. She had 
history of 3 previous C-sections, self-confirmed no history of blood transfusion. A group and 
screen and crossmatch request for 2 units of blood was received. 

Method and Results 

Blood group: AB RhD pos, 3 cell antibody screen weakly positive 1+, DAT negative. All cells 
reacted 1-2+ on antibody identification panels tested by Ortho and by BioRad CAT. All red 
cell units crossmatched by CAT AHG were incompatible. Discussion with the clinical 
haematology and obstetric teams concluded that blood transfusion was not required. 

The sample was referred to the ARCBS Blood Group Reference Laboratory for further 
investigation and results reported Anti-Inb detected in patient plasma. The reported 
phenotype In(b-) was tested using only one available example of anti-Inb.  

The Indian blood group system is located on CD44 glycoprotein. Our laboratory considered 
DNA sequencing would be useful to validate the phenotype. A 252G>C substitution was 
detected in the patient’s CD44 Exon 2 sequence, indicating a homozygous IN A/A genotype 
thus confirming the phenotype. 

Outcome 

Anti-Inb is associated with immediate, severe, haemolytic transfusion reactions but no 
reports of HDNB. No blood in our hospital inventory would have been compatible. Post natal 
iron infusion was recommended. There will be further discussion with patient and family in 
regard to future blood management plans. 

Conclusion 

The incidence of In(a+b-) phenotype is rare according to published data. The In(a+) 
phenotype occurs in 11.8% of Arabs and 2.9-4% Indians. The patient ethnicity was 
Pakistani. DNA sequencing for genotype confirmation of rare blood groups is a useful 
addition to an investigation where there is limited availability of anti-sera and may be used 
for screening of family members. 

 

 

 

  



P208.  How do we plan transfusion process in this new facility? 
 
Le Viellez A 1, Kilcullen A 2, Pover A 2, Schneider C 2, Jones J 2, Cameron M 2, McLean R 2, 
Wright M 1, 2, Cannell P 1, 2 

 
1 Fiona Stanley Network, PathWest, 2 Fiona Stanley Hospital, Murdoch, WA 

 
Background 

In February 2015, a new 780 bed public tertiary hospital scheduled phase 3 opening with 
arrival of 4000 clinical staff (medical and nursing) and 1000+ support staff. The specialties 
included adult and paediatric emergency care, acute medical and surgical (18 theatres, 22 
wards) cardiothoracic, advanced heart, lung, renal and bone marrow transplant services, 
and comprehensive cancer care. Obstetric and rehabilitation services opened in earlier 
phases (Oct – Dec 2014). The clinical staff received 4 days of induction, education and 
orientation. 
 
Issue 
 
The issues faced by the Transfusion Governance Committee were: 

 How do we convey transfusion knowledge to ensure transfusion decisions are 
appropriate? 

 How do we guide staff to follow the mapped transfusion pathway, use correct forms 
and documents and administer safely. Staff came from different sites and there was 
no memory footprint 

 How do we deliver information succinctly, and provide support to ensure patient 
safety. 

 

Method 

 Participation in comprehensive clinical scenario tests prior to opening, including an 
aortic aneurysm and PPH. Feedback influenced support actions for full opening. 

 Risk assessments and mitigations based on prior knowledge, scenario tests, and 
from assessment of errors/incidents during the phased opening. 

 Education directed to the “single source of truth”: Transfusion Intranet Hub page 
posted with quick guides, policy, forms, contacts. 

 Creation of transfusion medical record forms that included guidance for consent, 
prescribing and administration. 

 Transfusion packs containing all forms and patient brochures provided to all ward 
areas.  

 Train a “Transfusion Flying Squad” to help with 1st Transfusion 

 Super-user training, education, quick guides/flow charts and rapid audit feedback to 
assess resources 

 

Outcome 

Quick guides, transfusion packs, intranet and the “Transfusion Flying Squad” assisted in 
establishing safe transfusion practice. 900 fresh blood components were transfused in first 4 
weeks with no serious error reported. The site obtained interim ACHS accreditation to 
NSQHS 6 weeks after opening. 

 



P209.  Evaluation of a protocol to reduce donor exposure for red cell 
transfusions in the neonatal intensive care unit. 
 
Leung W 1, Charlewood R 1 

 
1 New Zealand Blood Service, 2 Newborn Services, Auckland City Hospital 

 
 

Background and objective 

New Zealand Blood Service processes whole blood into satellite units for neonatal red cell 
transfusions, enabling four transfusions per donor exposure (DE). An audit conducted 
between 1st January and 31st October 2013 in Auckland City Hospital Neonatal Intensive 
Care Unit (NICU) identified infants born <1000g or <28 weeks gestational age were at high 
risk of repeated transfusions (mean±SD, 4.8±3.3 vs 1.9±1.4 episodes, p-value <0.01) and 

increased DE (3.7±2.3 vs 1.6±0.9, p<0.01) compared with other admitted neonates. Excess 
DE was calculated as the difference between actual and minimal possible DE with use of 

neonatal units; and these high-risk infants also had disproportionate excess DE (2.3±1.9 vs 
0.55±0.9, p<0.01). A protocol was subsequently implemented to address key contributing 
factors to excess DE – specifically to dedicate neonatal units for high-risk infants, and 
improving communication between clinical team and blood bank. This study aims to 
compare the number of excess DE before and after initiating this protocol.  

Methods 

Prospective study conducted in a tertiary NICU in Auckland, New Zealand. All high-risk 
infants (as defined above) born after 1st January 2015 with ≥1 red cell transfusion are 
included. The primary outcome is number of excess DE per neonate during their admission. 
Secondary outcomes include blood product wastage.     

Results 

Preliminary analysis included 14 high-risk neonates born between 1st January and 30th April 
2015. The number of red cell transfusions and DE was 3.57 and 1.86 respectively. The 
excess DE was 0.43 donors per neonate, compared to 2.3 prior to protocol implementation. 
Ongoing data collected will be presented.    

Conclusion 

 Preliminary results show a reduction in excess DE after new protocol implementation, 
suggesting this strategy is effective to improve blood bank processes. This study is ongoing 
to evaluate for statistic significance of findings and impact on blood wastage.  

 

 

  



P210.  Pathogen inactivation and storage of platelets increases neutrophil-
platelet aggregation and IL-8 secretion 
 
Loh Y, Kwok M, Marks D 
 
 Australian Red Cross Blood Service 

 
 

Background and aim 

Pathogen inactivation (PI) of platelets could potentially increase transfusion safety. Platelets 
are known to interact with neutrophils and promote their recruitment into inflammatory tissue. 
Given that PI of platelets and subsequent storage alters the in vitro quality of platelets, we 
assessed the ability of PI-treated platelets to modulate neutrophils.  

Methods 

Two units of ABO/RhD-matched buffy coat-derived platelet concentrates (PCs) were pooled 
and split to obtain matched-pairs (n=9).  PCs were either untreated or PI-treated (riboflavin 
and UV-light) on day-1 post-collection. Samples were taken at day-2 or day-7. In order to 
determine the constituents of the PCs responsible for any differences associated with PI, 
platelets were washed to remove soluble factors, or supernatants were filtered to remove 
platelet microparticles. Neutrophils were incubated with each component derived from either 
untreated or PI-treated PC. Neutrophil modulation was determined by measuring the 
percentage of platelet-neutrophil aggregates and the supernatant interleukin (IL)-8 
concentration. Platelet microparticles were also measured. Data was analysed using two-
tailed paired t-tests. 

Result 

Compared to untreated platelets, incubation with PI-treated platelets significantly increased 
the percentage of neutrophil-platelet aggregates at day-7 (p=0.0036) but not day-2. 
Incubation of neutrophils with PI-treated platelets significantly increased the concentration of 
IL-8 at day-2 (p=0.0005) and day-7 (p<0.0001). The differences between the untreated and 
PI-treated platelets were abrogated by washing platelets prior to incubation. Filtration 
significantly reduced the number of microparticles in the supernatant of both untreated (day-
2, p=0.0061; day-7, p=0.0082) and PI-treated PCs (day-2, p=0.0095; day-7, p=0.0142). 
Incubation of neutrophils with supernatant from PI-treated PCs significantly increased the 
concentration of IL-8 at day-2 (p=0.0007) and day-7 (p<0.0001). However, filtration of 
supernatant did not abrogate the PI-mediated increase in IL-8 (day-2, p=0.0103; day-7, 
p=0.0017). 

Conclusion  

Our data suggest that soluble factors present in supernatant, rather than the microparticles 
in PI-treated PCs resulted in increased neutrophil modulation. 

 

 

  



P211.  Single unit transfusions in the obstetric setting: a qualitative study 
 
Mayson E, Ford J, Shand A 
 
Clinical and Population Perinatal Health Research Unit, Kolling Institute of Medical 
Research, University of Sydney 

 
 

Background 

The rate of obstetric blood transfusion is increasing and there is hospital variation in 
transfusion practice. Recent Australian guidelines recommend a restrictive transfusion 
strategy in maternity patients who are not actively bleeding, and advocate single unit red 
blood cell (RBC) transfusions followed by clinical reassessment to determine the need for 
further transfusion.  

Aim 

To identify the factors influencing single RBC unit use when initiating transfusion in a 
postpartum woman with non-critical bleeding. 

Method 

A qualitative research study using semi-structured interviews was conducted. Nine maternity 
hospitals were chosen to cover a range of clinical settings (rural/ metropolitan) and obstetric 
transfusion rates in NSW. Interviews were conducted with the key decision-makers in 
obstetric blood transfusion: haematologists, obstetricians and midwives. Interviews were 
transcribed, coded, and NVivo qualitative software was used to develop themes. 

Results 

125 interviews were conducted: 61 doctors’ interviews with obstetric (n=42) or haematology 
(n=19) training, and 64 with midwives. Obstetricians were the main transfusion decision-
makers. Most doctors (54%) interviewed would initiate transfusion with two RBC units, and 
of those that started with single unit transfusions, most (60%) had practised obstetrics for <5 
years. Clinician and external factors influenced decision-making. Important clinician factors 
included perceived utility or clinical need and education/ experience. External factors 
included the influence of colleagues, clinical context, availability of red blood cells and blood 
regulation mechanisms. 

Conclusion 

The decision to use single unit RBC transfusions varied between and within hospitals, and 
did not appear to be related to a hospital’s overall obstetric transfusion rate. Efforts to reduce 
exposure to blood in the obstetric setting via the number of units transfused may need to 
target perceptions around the insufficiency of single units and lack of experience with this 
approach. Improving both education about the utility of single unit transfusions and access to 
blood may be useful.  

 

 

 

  



P212.  Red blood cell transfusion practices within a haematology service at a 
newly opened tertiary hospital. 
 
McLean R, Curgenven A, Keegan A, Le Viellez A 
 
 Fiona Stanley Hospital 

 
 

Aim 

A descriptive analysis of transfusion practices within a newly established Haematology 
Service. 

Method 

Retrospective data review of Digital Medical Records systems and the Transfusion Medicine 
Database for patients within Cancer Services who received Red Blood Cell (RBC) 
transfusions over a six month period from February to July 2015 (Interim analysis completed 
May 2015). This study focused on transfused patients from Haematology Services.  

Results 

From 604 overall transfusion episodes, 526 (87%) were from Haematology Services, with 
106 individual patients receiving transfusions.  

Inpatient transfusion episodes occurred more frequently at 58% (n=307), with patients 
having an average 4.96 transfusion episodes (1-18, mode = 1).  

An even gender distribution was noted, however males were transfused 58% (n=127) as 
outpatients, with the converse being true for females at 57% (n=175) inpatient transfusion 
episodes. Patients were aged between 18-90 years with a median age of 62 +/- 15.9 years. 

Nine different disease categories were identified. The largest transfused groups were Acute 
Leukaemias (n=252, 48%), Myelodysplastic Syndrome (MDS) (13.5%, n=71), High Grade 
Lymphomas (n=58 11%) and Multiple Myeloma (MM) (n=57, 11%).  

A wide transfusion threshold was noted (36-104g/L), with 50% (n=262) of transfusion 
episodes having a Haemaglobin (Hb) <70g/L.  

Acute Leukaemias accounted for 51% (n=156) of inpatient transfusion episodes, followed by 
High Grade Lymphomas (15%, n=47).  Acute Leukaemias accounted for 44% (n=96) of 
outpatient episodes, with MDS accounting for 24% (n=52). 

Patients were transfused one RBC unit 48% (n=255) of all transfusion episodes, while two 
units were transfused 43% (n=226).  

Inpatients were transfused one unit/episode 59% (n=181), while outpatients received two 
units/episode 52% (n=115).  

Conclusion 

Haematological disorders accounted for 87% of transfusion episodes audited. The most 
transfused group was Acute Leukaemias, with Acute Leukaemias and MDS accounting for 
62% of all transfusion episodes.  

 



P213.  Double trouble: A rather rare case of neonatal jaundice caused by 
maternal anti-Wr(a) antibody 
 
Oh D 1, Rushford K 1, Condon J 2, Hogan C 2, Wood E 1 

 
1 Department of Haematology, Monash Health, Melbourne, Australia, 2 Australian Red Cross 
Blood Service, Melbourne, Australia 

 
Background 

Presence of antibodies to low incidence red blood cell (RBC) antigens can cause haemolytic 
disease of the foetus and newborn (HDFN). Such antibodies are typically not detected by 
routine antibody screening tests. We present a case of twin neonates with clinical 
haemolysis caused by maternal anti-Wra antibody.  

Case report 

A healthy 35-year-old G3P2 Egyptian woman with no previous history of transfusion or 
surgeries gave birth to 36 week-gestation female twin neonates. On routine antenatal testing 
she was A Rh(D) positive with no RBC antibodies detected. Her twin neonates were born 
jaundiced requiring 2 sessions of phototherapy for hyperbilirubinaemia. Both neonates were 
found to be A Rh(D) positive with a positive DAT (score 3; 0-4 scale). In the absence of 
antibodies to commonly significant RBC antigens and the ABO compatibility, an antibody to 
a low incidence, paternally-derived antigen was suspected. This was confirmed by detection 
of maternal antibodies to paternal RBCs and eluates from the twins’ RBCs reacting against 
paternal RBCs. Samples were sent to the Red Cell Reference Laboratory at the Australian 
Red Cross Blood Service. Paternal and neonatal RBCs demonstrated Wra antigen. Maternal 
plasma revealed the presence of anti-Wra strongly reacting by low ionic strength IAT. It was 
postulated that HDFN was caused by maternal anti-Wra against paternally-inherited Wra 
antigen present on neonates’ RBCs. Anti-Wra is present in approximately 1% of the 
population and is an unusual cause of HDFN, which has been reported to range from mild to 
severe. 

Conclusion 

Neonatal DAT-positive haemolysis without readily detectable maternal RBC antibodies 
requires consideration of the presence of antibodies to low incidence antigens, such as Wra. 
Close communication between laboratory and clinical team is important for diagnosis and 
management. Specific testing with antigen positive cells must be performed. Antenatal 
counselling and monitoring of future pregnancies is required in these situations. 

 

 

  



P214.  Establishing supply of stock platelets at a large metropolitan private 
hospital: a memorandum of understanding and collaboration 
 
Owen S 1, Pedersen K 2 

1 Western Diagnostic Pathology, 2 WA Department of Health 
 

Aim/Background 

Supply of platelets to hospitals in Western Australia (WA) has historically involved a large 
component of orders being placed individually on a named-patient basis. We describe the 
implementation of a process for supply of ‘stock’ platelets to the Western Diagnostic 
Pathology (WDP) laboratory at Hollywood Private Hospital (HPH), a large metropolitan 
private hospital, in order to deliver efficiencies for laboratory staff and benefit patients and 
clinicians without increasing platelet wastage. 

Method 

A memorandum of understanding (MOU) was established between key stakeholders namely 
WDP, HPH (659 bed private hospital with increasing platelet demand due to increasing 
haematology and oncology services), the Australian Red Cross Blood Service and WA 
Department of Health. Review of platelet ordering and management practices and 
prospective auditing of platelet orders, use and discards was undertaken by laboratory staff. 
An agreed trial of 6 months was held during which a limited inventory of stock platelets was 
introduced at the site. Further named-patient orders were placed as required. Key 
performance indicators including platelet discard rates were utilised as measures of success. 
Oversight was provided by the hospital transfusion committee. 

Results 

Platelet units receipted and discarded prior to, during and post the trial period are shown in 
Table 1. Overall, discard rates during the trial remained close to pre-trial values. Discard 
rates post trial and following continued availability of stock platelets at HPH are comparable 
to pre-trial values. Availability of stock platelets at HPH has reduced both the time to order 
for laboratory staff and number of deliveries required and provided benefits for patients and 
clinicians via enhanced on-site availability. 

Table 1: Platelet issuance and discards at Hollywood Private Hospital 

 Jul–Dec 2013 Trial Period 

Jan–Jun 2014 

Jul–Dec 2014 

Platelets    

Total units receipted 468 318 353 

No. units from stock ordering 0 228 (61%)  

No. units placed as named patient 
orders 

468  90 (39%)  

Total units discarded 11 18 11 

DAPI 2.4% 5.7% 3.1% 

DAPI = discards as a percentage of net issues 

 



Conclusion 

Implementation of stock platelets at HPH has provided benefits for patients and clinicians 
and increased efficiencies at the laboratory level without increasing platelet wastage. 
Implementation involved a MOU and a cooperative and collaborative approach between 
major stakeholders. 

 

 

 

  



P215.  The interaction of leucocyte subsets is critical for the assessment of 
mechanisms associated with transfusion-related immunomodulation 
 
Perros A 1,2, Flower R 2, Christensen A 2, Dean M 2 

 
1 School of Medicine, University of Queensland, Brisbane, Australia, 2 Faculty of Health, 
School of Biomedical Sciences, Queensland University of Technology, Brisbane, Australia 

 
Aim 

Ex-vivo storage of platelet concentrates (PC) is associated with biophysical changes and 
release of soluble mediators (sCD40L, RANTES). The mechanisms underlying transfusion-
related immunomodulation (TRIM) in recipients following PC transfusion remain largely 
unknown. This study investigated the capacity for PC to modulate dendritic cell (DC) and 
monocyte inflammatory responses in-vitro.  

 

Method 

PC-supernatants (PC-SN) derived from PC stored for 2, 5 and 7 days were cultured with 
“recipient” whole blood and RPMI at a 1, and 2-3 unit, transfusion model. Lipopolysaccharide 
(LPS, 1µg/mL) was added in parallel to model infection. The inflammatory response of 
isolated monocytes was also assessed to determine whether cell-to-cell interactions in whole 
blood were crucial to the inflammatory response. DC and monocyte inflammatory responses 
were measured intracellularly using flow cytometry. 

Results 

In the absence of LPS, minimal modulation of both DC and monocyte inflammatory 
responses was observed. In the presence of LPS, PC-SN modulated DC production of IL-10, 
IL-8, IL-6, IL-12, MIP-1β, IL-1α, TNF-α and monocyte MIP-1β, IL-12, IL-10, IL-6 (all P<0.05). 
Importantly, dose, more than ex-vivo storage was associated with an altered inflammatory 
response. When isolated monocytes were exposed to the PC-SN, the immunomodulation 
was less apparent than in the whole blood model with only IL-1α, MIP-1β modulated (both 
P<0.05).  

Conclusion 

PC-SN modulated DC and monocyte responses, with dose, more than ex-vivo storage 
associated with modulation of the recipient’s immune response, particularly in the model of 
infection. Clear differences were observed in the responses of isolated monocytes compared 
to the whole blood model. This difference may be attributed to a lack of appropriate cell-to-
cell interactions when using isolated monocytes (e.g. IFN-γ priming of monocytes required 
for IL-12 production). These data suggest that models employing isolated cell sets do not 
adequately represent and assess mechanisms associated with TRIM, as multiple leucocyte 
subset interactions are critical in determining recipient’s responses.  

 

 

  



P216.  Blended learning – a response to overcome the current challenges in 
transfusion education 
 
Flores C 1, Thomson A 1, Roxby D 2, Saxon B 1, Quested B 1 

 
1 Australian Red Cross Blood Service, 2 SA Pathology 

 
Background 
 
Haematologists need a broad understanding of patient blood management (PBM) to 
optimise, conserve and manage a patient’s own blood and minimise or avoid transfusion 
when appropriate. Limited transfusion and PBM topics in current haematology training 
curriculum and unavailability of a transfusion program at a national level for haematology 
registrars are important issues. 
 
Aim 
 
The program aims to engage haematology registrars in transfusion education around 
transfusion practice and PBM principles. 
 
Methods 
 
In 2013–14, the Blood Service established a Registrar Transfusion Education Program with 
a broad transfusion medicine curriculum. The program used a blended learning approach 
where nine transfusion and PBM-focused webinars and a 2-day case based workshop were 
delivered. A participant survey was available after each event. The program was repeated in 
2014–15. The program was open to other health professionals. 
 
Results 
 
During 2013-14, there was a cumulative total of 150 registrar attendances (out of 293 total 
attendances) in the Registrar Transfusion Education Program. Ninety registrars provided 
feedback. Registrar attendance varied between 4% to 96% for each event. The learning 
needs of 65.9% of registrars were entirely met, further 34.1% was partially met and none 
indicated it had not met their learning needs. Forty-three registrars attended the in-person 
workshop. Of the registrars who attended the workshop, 60% engaged in the online 
webinars before attending the workshop. Out of 151 registered haematology registrars, 41% 
engaged in the program. 
Year 2 of the program showed a decline in the online attendances, however there was an 
associated increase in the workshop attendance. Fifteen registrars attended the workshop 
again in Year 2. Overall, out of 171 registered haematology registrars, 39% engaged in the 
Year 2 program. 
 
Conclusions 
Using a blended approach, the Registrar Transfusion Education Program was a successful 
intervention, engaging and informing registrars about transfusion medicine, patient blood 
management and evidence-based practice. 
 

 

 

 



 
P217.  Evaluation of success of the application of  ROTEM Delta point-of-care 
analyser to assist with the diagnosis, transfusion management and monitoring 
of haemostasis during and after the incidence of  traumatic bleeding in North 
Colombo Teaching Hospital Sri Lanka. 
 
Ramanayake R 1, Rupasinghe R 2, Alwala A 3 

 
1 Notrh Colombo Teaching Hospital Ragama Sri Lanka, 2 Deto surfact PVT LTD ,No 654/2  
Rathmalana Industrial State Gall  Road Rathmalana Sri Lanka, 3 Central College Kuliyapitiya 
Sri Lanka 

Aims 

To evaluate the success of the application of ROTEM Delta point –of Care analyser to assist 
with the diagnosis of  early coagulopathies, guiding blood transfusion, and reducing mortality  
in  patients  injured following accidents and unexpected blood loss during surgery  including  
obstetric bleeding. 

Methods 

Citrated blood  samples from bleeding  patients  of  different  surgical units were received 
.Then samples run through the ROTEM machine .The results of ROTEM® measurements in 
each channel ( CT, A-5,A-10 . A-20, A-30 ,CFT, MCF Alpha angle LI-30 LI-45 ML )  were 
analysed  and  identified coagulation defects and then discussed with   the surgical and 
anesthetic team  on  transfusion management. 

 Results  

Total number of sample of received  from  surgical category: 116, Total number of sample 
with severe  caoagulapathy  with multiple component therapy 34                                                                                                                                                         
Total number of sample with moderate caoagulapathy  with multiple component therapy: 21 
Total number of sample with moderate  caoagulapathy  with single  component therapy: 
46,Total number of sample with  mild   caoagulapathy   with no component therapy:15 

Discussion 

ROTEM® Delta testing methods offer potential benefits over standard laboratory tests . In 
this study , component usage before the introduction of the ROTEM for such cases were 
very high with shortage of some components such as platelets and  the results of this study  
is similar with available data and it was noticeable fact that unnecessary transfusions were 
avoided .However , multi centers’ collaborative  studies are essential in this area before 
implementation of the transfusion guidelines. 

Abbreviations:  A-amplitude  5 ,10 ,20 and 30 minutes CT – clotting time; CFT – clot 
formation  time; MCF – maximum clot firmness, LI clot lysis 

 

 

  



P218.  Updating patient blood management guidelines 
 
Roberts J 1, Earnshaw L, Cassoni D 
 
1 National Blood Authority, 2 National Blood Authority, 3 National Blood Authority 

 
Aim 

There is a lack of evidence about the best strategies to enhance the timeliness and cost of 
resource intensive tasks required for guideline development and updates.   

The aim of this project is to investigate and pilot more time efficient and cost effective 
methods to update the Patient Blood Management (PBM) guidelines.  

Method 

The National Blood Authority (NBA) commissioned an evaluation of guideline development 
processes. A literature review and interviews were conducted with experts in guideline 
development in Australia and internationally. Initial findings were presented to PBM guideline 
developers and feedback was incorporated into a report. A business case, based on the 
recommendations in this report, sought funding to pilot suggested approaches. In addition, a 
survey of guideline users was undertaken to assess the impact of changing to online-only 
access to the published guidelines.  

Result 

The evaluation highlighted, inter alia, that efficiencies could be achieved through: 

 the use of emerging technologies that streamline and automate various elements of 
the systematic review and guideline development processes 

 stronger links between methodological and clinical expertise 

 improved use of web-based collaborative work spaces to reduce the requirement for 
face to face meetings, and  

 targeted as opposed to global updates. 
The report recommended investigation of online-only publication to expedite incorporation of 
new evidence.  

The NBA has conducted a PBM Guideline User Survey, is monitoring emerging 
technologies, and is working closely with the NHMRC, Cochrane Collaboration and other 
clinical research groups who have published systematic reviews relevant to the topic to pilot 
more streamlined processes in a targeted update of Module 1: Critical Bleeding/Massive 
Transfusion.   

Conclusion 

It is clear that no one approach to evidence review or guideline development and update 
provides a silver bullet to achieving immediate improvements in the cost, time and human 
resources required.  

 

 

 

 

 



P219.  Can platelets transfusion be safely avoided prior to Femoral Vas-
catheter insertion in thrombotic thrombocytopenic purpura (TTP)? 
 
Saleh D, Baluwala I, D'Rozario J, Pati N, Robson K 
 
 The Canberra Hospital 

 
 

Background 

Literature is scarce on risks and benefits associated with platelet transfusions in TTP. These 
patients usually have severe thrombocytopenia who require central line insertion for 
Therapeutic Plasma Exchange (TPE). Patient Blood Management Guidelines issued by 
National Blood Authority generally recommend platelets count of 50 x109/L for most surgical 
procedures. This study aims to audit the safety and outcome of central line insertion in TTP 
in presence of severe thrombocytopenia. 

Methods 

Audit of patients who underwent central line insertion for TPE in patients with TTP at 
Canberra Hospital between July 2007 and July 2015 was undertaken. TPE was performed 
initially via femoral central line. Cryosupernatant was used as plasma replacement. Data was 
extracted from in-house apheresis database and records and subsequently analysed. 

Results 

Total of 14 patients with TTP underwent Femoral Vas-catheter insertion. Median age was 46 
years with Male: Female ratio 5:9. The lowest platelet count prior to Vas-catheter insertion 
was 3; with mean platelets count at the time of insertion was 22x109/L (range 3 to 96x109/L). 
There was no significant coagulation abnormality noted at the time of line insertion but only 3 
patients had mildly prolonged APTT (36-39sec). Only 1 out of the 14 patients (7%) had 1 unit 
of pooled platelets. Six patients (42%) had severe thrombocytopenia with platelets counts 
less than 10 x109/L before undergoing Femoral Vas-catheter insertion without any major 
bleeding complication or large local haematoma formation. None of these patients required 
urgent packed red cell transfusion. There was no mortality in the 14 patients who underwent 
Femoral Vas-catheter insertion for TPE. 

Conclusion 

Femoral Vas-catheter insertion in TTP was safely performed in 93% of patients without prior 
platelets transfusion, even in the presence of severe thrombocytopenia.  

 

 

 

 

 

 

 



 

P220.  Blood donation patterns in the eastern regional blood center of 
SriLanka for the year 2014 
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P221.  Audit of red cell concentrate discards at eastern regional blood centre- 
Ampara Sri Lanka 
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P222.  Audit of platelet discard at Eastern Regional blood center Srilanka 
 

 

 

This abstract has been withdrawn 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P223.  Platelet transfusions in the management of acquired factor V inhibitor: a 
case report 
 
Sidiqi H, Barraclough A, Ward S, Howman R 
 
 Sir Charles Gairdner Hospital 

 

Aim 

Factor V (FV) deficiency secondary to an acquired FV inhibitor is a rare disorder with a 
variable clinical presentation ranging from asymptomatic carriers to life threatening bleeding. 
Development of autoantibodies to FV has been associated with blood product transfusion, 
exposure to bovine thrombin preperations, certain antibiotics, malignancies, infections and 
some autoimmune diseases. The coagulopathy is characterised by a raised Prothrombin 
Time (PT) and Activated Partial Thromboplastin Time (APTT) and a normal Thrombin 
Clotting Time (TCT). Treatment of acute bleeding includes transfusion support, in particular 
platelet transfusion given the presence of FV in platelet granules, as well as 
immunosuppressive therapy to try and eliminate the inhibitor.   

Method  

We report an 82 year old woman with transfusion dependant myelodysplastic syndrome 
presenting with frank haematuria and haematemesis. Blood results revealed a Hb 78g/L, 
INR 6.1, PT 57.4s, APTT 97.2s, Fibrinogen 5.5 g/L, platelet count 275 x10^9 and a normal 
TCT. A 50:50 mixing study did not correct the raised APTT. Factor studies revealed a FV 
level of 2% and the Bethesda assay was used to confirm the presence of a FV inhibitor at 15 
(BU/ml).  

Result  

Mrs S was initially treated with fresh frozen plasma (FFP) and Factor VII infusion. Despite 
this her haematuria continued with an accompanying development of widespread purpura. 
The addition of daily platelet infusion lead to cessation of bleeding without further need of 
FFP and FVII. She received a total of 14 platelet infusions, 3 units of red blood cells, 2 units 
of FFP and 3 doses of FVII. She was given IVIG and cyclophosphamide to eliminate the 
inhibitor. After 4 months her coagulation profile returned to normal with a FV level of 18% 
and FV inhibitor of <0.1 (BU/ml). 
 

Conclusion  

Our case highlights the importance of platelet transfusions in successful management of 
bleeding complications secondary to FV deficiency with acquired FV inhibitors. 

 

 

 

 

 



P224.  Visual evaluation as an assessment tool for simulated post partum 
haemorrhage volume using discarded blood products. 
 
Simpson J 1,2, Sen R 2,3, Stern D 1, Kidson-Gerber G 1,2 

 
1 SEALS Pathology, Prince of Wales Hospital, Randwick, NSW, Australia, 2 University of 
New South Wales, Kensington, Australia, 3 Royal Hospital for Women, Randwick, NSW, 
Australia 

 
Aim 

Post-partum haemorrhage (PPH) significant cause of maternal mortality. Accurate 
assessment of blood volume loss is an integral, yet challenging, component of patient 
assessment. The aim of this pilot study was to evaluate the feasibility of using real blood, 
destined for discard, and to assess the accuracy of visual estimation of blood loss. 

 

Method 

Expired blood products were reconstituted using ratios and methods designed to simulate 
fresh blood. Forty-six health care workers, provided estimations of blood loss based on 
visual estimation across ten common clinical scenarios. Packed Red Blood Cells were mixed 
with Fresh frozen Plasma in a 1:2 ratio, within blood groups. 500IU thrombin per 1000mL of 
blood was added. Group O, A, and B blood was utilized. All blood products used for study 
purposes were otherwise destined for discard. The 10 stations included soaked gauze, 
absorbent materials, drapes, toilet bowel, and theatre beds and floors. 

 

Result 

The activity was well received by participants, and the blood was prepared, utilized, and 
discarded in a manner compliant with strict occupational health and safety standards. 
Statistical analysis was limited, due to small sample size and the clinically heterogeneous 
group of health care professionals. However, visual estimation appears to lack precision, 
with a tendency to overestimate smaller volumes, underestimate larger volumes, with more 
variability in responses for larger simulated blood volumes. 

  

Conclusion 

This trial successfully utilised blood as a means for simulating common clinical scenarios 
encountered in the obstetric setting. Limited sample size precludes the undertaking robust 
statistical analysis, nonetheless the results support the findings of similar studies insofar as 
demonstrating that visual estimation of blood loss is prone to inaccuracies, especially at 
large volumes. In light of the positive experience reported by participants, further educational 
and research activities are planned. 

 

 

 



P225.  Aetiology of preoperative anaemia in patients undergoing elective 
cardiac surgery 
 
Abraham J 1, Sinha R 2, Robinson K 3, Cardone D 1 

 
1 Royal Adelaide Hospital, Adelaide, South Australia, Australia, 2 Blood Organ & Tissue 
Programs, SA Health, Adelaide, South Australia, Australia, 3 BloodSafe,  Adelaide, South 
Australia, Australia 

 
Aim 

Preoperative anaemia and red cell transfusion are associated with increased morbidity and 
mortality.  We undertook a retrospective study to determine the likely aetiology of 
preoperative anaemia in a cohort of patients undergoing elective cardiac surgery from July 
2011 to June 2013 at a tertiary referral hospital in South Australia.  

Methods 

Laboratory data up to 6 weeks preoperatively were assessed to stratify patients into 
diagnostic categories according to the ‘preoperative haemoglobin assessment and 
optimisation template’ of the National Patient Blood Management (PBM) guidelines 
Perioperative Module (2012). Hospital ethics approval was obtained. 

Results 

Overall prevalence of anaemia was 20.6% (91/442). Of patients with preoperative anaemia, 
21 (23.1%) were categorised as having ‘iron deficiency anaemia’ (IDA), 6 (6.6%)  ‘possible 
iron deficiency’ and 64 (70.3%)  ‘possible anaemia of chronic disease (ACD) / other cause’ 
based on the assessment algorithm within the PBM guidelines. Of those categorised as 
having ‘possible ACD / other cause’, 10.9% (6/64) had low red cell indices (MCH <27 and/or 
MCV <80) which may indicate co-existing iron deficiency. 23.4% (15/64) of patients in this 
category had a ferritin between 30-100 mcg/L with a normal CRP but may have still had 
either depleted iron stores (in the presence of chronic disease) or iron stores at the low end 
of normal which may become depleted with surgical blood loss. Within this category of 
patients where transferrin saturation (TSAT) performed in addition to ferritin, 44% (11/25) 
had a TSAT <20% and serum ferritin 100 - 300 mcg/L consistent with ‘functional’ iron 
deficiency.  

Conclusions 

One fifth of patients undergoing elective cardiac surgery had preoperative anaemia. Almost 
a third had IDA based on the algorithm. Patients categorised as ‘ACD / other cause’ may 
also have coexisting absolute or functional iron deficiency.  

 

 

 

  



P226.  Assessing the effectiveness of a multi-site platelet wastage 
minimisation program by repeat audit of key parameters 
 
Sinha R 1, Tocchetti R 1,2, Ireland S 1 

 
1 Blood Organ & Tissue Programs, SA Health, Adelaide, SA, Australia, 2 SA Pathology, 
Adelaide,SA, Australia 

 
 

Aim 

The BloodMove Platelet project was implemented in July 2014 and aimed to minimise 
platelet wastage through a number of different strategies including transfer of near expiry 
platelets to large metropolitan hospital laboratories, establishing a common shared Day 5 
Platelet Listing for use by all Adelaide metropolitan hospital and private laboratories in 
preference to the use of available Day 4 (or younger) platelets or by placing a BloodNet 
order and by adjusting platelet inventories. The effectiveness of this project was determined 
by assessing key project performance parameters. 

Method 

 A follow up audit was undertaken in November 2014 to measure the key project 
performance parameters namely number of available Day 5 platelets per day,   platelets 
discarded per day and discard free days per month.  Audit data was compared to previous 
audit undertaken before project implementation in March 2014. 

Results 

 When the post implementation audit was compared with the pre-implementation audit, the 
following was observed. Only 17.4% (136/597) of the total day 5 platelet units were 
discarded in the post audit compared to 30% (83/282) (p=0.002) in the pre-implementation 
audit. The median number of available day 5 platelets per day post audit was 9 [Interquartile 
range (IQR) 6-13.5] vs 13 (10.5-17), (p =0.09) indicating that there were less platelets about 
to expire. The median number of platelets expired per day post audit was 2 (2-3) vs 4 (2-7) 
(p =0.005). There was an observed trend towards higher number of discard free days per 
month (9 vs 2) (p=.07) in the post-implementation audit compared to pre-implementation 
audit. 

Conclusions 

 When assessing the indirect project parameters of likeliness of using Day 5 platelets, the 
daily number of Day 5 platelets at hand, number of discards per day and the number of days 
in the month without any discards, it can confidently be observed that the BloodMove 
Platelets project was successful. 

 

 

 

 

 

 



P227.  Haemovigilance in Australia 
 
Street A 1, Cochrane S 2 

 
1 Haemovigilance Advisory Committee, 2 National Blood Authority 

 
 

Aim 

To describe the Strategic Framework for the Australian National Haemovigilance Program 
(http://www.blood.gov.au/haemovigilance-reporting). To define institutional, state-based and 

national haemovigilance arrangements to emphasise those activities that contribute to 
national standardisation. 

Method 

The National Blood Authority (NBA) on behalf of the Haemovigilance Advisory Committee 
(HAC) prepared a review of options of increasing complexity, centrality and cost for 
haemovigilance programs in Australia. This took account of recent changes in the sector  
such as initiatives associated with the National Health Reform and implementation of the 
National Safety Quality Heath Service (NSQHS) Standard 7 – Blood and Blood products. It 
also recognized and took account of diverse views of key stakeholders,  

Results 

Consequently the current Strategic Framework for the National Haemovigilance 
Program was selected, developed and endorsed by the Jurisdictional Blood Committee 
(JBC) The Framework brings necessary clarity to the direction of AHNP after extended 
acquiescence. NBA and HAC are now exploring a newly-defined range of opportunities to 
continue to improve national haemovigilance arrangements in a timely fashion and within 
JBC expectations. HAC is building on the endorsed Framework by developing a detailed 
work plan of audits and pilot programs for public consultation.  

Conclusion 

Haemovigilance is an important tool to improve effective and appropriate management of 
blood and blood products and to ensure the safety of people receiving/donating blood. NBA 
and HAC are engaged with stakeholders to develop a three to five year work plan, including 
development of tools/forms to support data collection at local and state/territory level, 
improvements to the data consistency of national haemovigilance reporting and enhanced 
utility, analysis and timeliness of their reports.  
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P228.  The role of neutrophil and monocyte inflammatory responses in the 
development of transfusion-related acute lung injury (TRALI) 
 
Sultana A 1, 2, Dean M 1, 3, Christensen A 1, 3, Flower R 1, 2, 3, Tung J 1, 3, 4 

 
1 Research and Development, Australian Red Cross Blood Service, Brisbane, Queensland, 
Australia, 2 School of Medicine, The University of Queensland, Brisbane, Queensland, 
Australia, 3 Faculty of Health, Queensland University of Technology, Brisbane, Queensland, 
Australia, 4 Critical Care Research Group, The Prince Charles Hospital, Chermside, 
Queensland, Australia 

 
 

Background 

Despite the introduction of risk-reduction strategies, transfusion-related acute lung injury 
(TRALI) remains a significant cause of transfusion-related morbidity and mortality. A two-
insult or threshold mechanism has been hypothesised: the first insult being the patient’s co-
morbidity and inflammatory state, and the second insult being transfusion that exacerbates 
the patient’s inflammatory state and overcomes the threshold for TRALI development. 
Causative blood product factors include: (i) antibodies targeting class I or class II human 
leucocyte antigens (HLA) or human neutrophil antigens (HNA); and/or (ii) biological 
response modifiers (BRM) that accumulate in blood products during storage. Activation of 
neutrophils and monocytes has been implicated in TRALI pathogenesis; however, the 
precise underlying mechanisms remain uncertain. 

Methods 

Neutrophil-specific, monocyte-specific and overall inflammatory responses to potential 
causative factors for TRALI were measured using an in vitro transfusion model and flow 
cytometry. A monoclonal antibody (targeting HLA-II), a protein BRM (soluble CD40 ligand; 
sCD40L) and a lipid BRM (12-hydroxyeicosatetraenoic acid (HETE)) were used in the 
model, with or without lipopolysaccharide (LPS) to model underlying patient factors.  

Results 

Without LPS, inflammatory responses were suppressed following exposure to anti-HLA-II, 
sCD40L and 12-HETE, suggesting that in less ill patients, transfusion of blood products 
containing these factors may increase the risk of infection. In contrast, in an induced 
inflammatory state (i.e. with LPS), the addition of 12-HETE and/or anti-HLA-II resulted in pro-
inflammatory changes, suggesting that in severely ill patients transfusion of blood products 
containing these factors may contribute to the development of TRALI. Thus, in both cases, 
the patient’s risk of morbidity and mortality may be increased by transfusion. 

 

Conclusions 

In vitro models provide a useful tool to understand the mechanisms underpinning blood 
transfusion complications. This study improved our understanding of TRALI pathogenesis 
and may contribute to identifying strategies to further reduce the risk of TRALI and improve 
blood transfusion safety. 

 

 



 

 

P229.  Does the manufacturing method of plasma affect haemostatic activity? 
 
Tan S, Marks D, Johnson L 
 
 Research and Development, Australian Red Cross Blood Service 
 
Aim 

 Plasma for transfusion can be manufactured in several ways, including by apheresis 
collections, or separation from whole blood (WB), which can be filtered (leukoreduced) prior 
to centrifugation. The haemostatic activity of plasma is affected by coagulation factors and 
microparticles; and different manufacturing methods may influence the levels of these 
constituents within plasma, thus affecting its efficacy. This study aimed to compare the in 
vitro haemostatic activity of plasma prepared by different methods.  

Method 

Plasma units were prepared by apheresis (n=7), non-filtered WB (NWB; n=7) and filtered 
WB (FWB; n=7). Plasma samples were tested for coagulation activity, thrombin generating 
capacity and platelet microparticle number. Coagulation activity was tested using an 
automated coagulometer and associated reagents (Diagnostica Stago Ltd). A 
phosphatidylserine-dependant FXa-based clotting assay was used to assess procoagulant 
activity (STA-procoag-PPL kit, Diagnostica Stago Ltd). Thrombin generation was measured 
using a calibrated automated thrombogram (CAT), using a PRP reagent (Diagnostica Stago 
Ltd). Microparticles were enumerated via flow cytometry and were classified as particles less 
than 1 µm in size and expressing a platelet marker (CD61) and phosphatidylserine (Annexin-
V). Data were analysed using one-way ANOVA and Bonferroni multiple comparisons post-
tests, where a p-value of <0.05 was considered statistically significant. 

Result 

The prothrombin time (PT), activated partial thromboplastin time (APTT) and overall 
thrombin generating capacity (ETP) were comparable between all plasma groups. However, 
Factor VIII levels were lower in FWB, perhaps as a result of binding to the filter. Apheresis 
units contained the highest number of CD61+/Annexin-V+ microparticles, whilst FWB 
contained minimal microparticles. The STA-procoag-PPL (PPL) clotting time was 
significantly prolonged in FWB compared with apheresis and NWB plasma.  

Conclusion  

The manufacturing method of plasma influenced the number of platelet microparticles, PPL 
clotting time and coagulation factors. However, this did not appear to affect the overall 
plasma thrombogenicity. 

Parameter tested Apheresis NWB FWB 
p-value 

(ANOVA) 

Coagulation activity     

PT (sec) 13.7 ± 0.5 13.4 ± 0.8 14.3 ± 0.8 0.0764 

APTT (sec) 34.9 ± 2.2 33.4 ± 2.8 36.8 ± 3.3 0.1124 



 

 

 

 

 

 

Valu
es 

shown as mean ± SD; † p<0.05 between Apheresis and NWB; § p<0.05 between Apheresis 
and FWB; ‡ p<0.05 between NWB and FWB 

 

 

  

Factor VIII (%) 108.0 ± 32.7 137.0 ± 34.8 92.7 ± 19.2‡ 0.0365 

PPL clotting time (sec) 34.8 ± 4.1 31.0 ± 3.5 60.9 ± 2.3§‡ < 0.0001 

Thrombin generating capacity 

Endogenous thrombin 
potential  (nM*min) 

1434 ± 96 1501 ± 312 1451 ± 212 0.8460 

Microparticles     

CD61+/Annexin-V+ (x106/L) 6984 ± 2669 3954 ± 1200† 4 ± 5§‡ < 0.0001 



P230.  A successful and sustained city-wide multi-site platelet wastage 
minimisation program: the results 
 
Tocchetti R 1, 2, Sinha R 1, Roxby D 2, Ireland S 1 

 
1 SA Health - Blood, Organ and Tissue Programs, 2 SA Pathology Transfusion Medicine 

 
Aim 

To define the key findings from a city-wide multi-site platelet wastage reduction minimisation 
program implemented across all metropolitan transfusion laboratories in Adelaide. The 
BloodMove Platelet project aimed to minimise platelet wastage through a number of different 
strategies including transfer of near expiry platelets to large metropolitan hospital 
laboratories, establishing a common shared Day 5 Platelet Listing for use by all Adelaide 
metropolitan hospital and private laboratories and by adjusting platelet inventories. 

Methods 

 Continuous monitoring of the impact of the BloodMove Platelet project on 5 metropolitan 
transfusion laboratories was possible using BloodNet and Laboratory Information System 
data 

Results 

 Within the first month of operation, BloodMove Platelet achieved a significant drop in the 
platelet wastage rate for metropolitan public hospitals from a typical 21.5% in July 2014 to 
10.7% in August 2014.This decrease has been sustained for 10 months, post BloodMove 
Platelet with a discard rate of 7.7% [95% Confidence Interval (CI) 7.1- 8.3]. The average 
number of platelets discarded per month post BloodMove Platelet is 57 compared to 130 
prior to the project representing a decrease in discard of 56%. 

Other key performance 
indicators of the project 
were the median number 
of days with zero discards 
per month which 
increased to from pre 
project 3 (IQR 1-4) to 
post project of 10.5 
[Interquartile range (IQR) 
9-13] and the median 
number of units discarded 
per day deceased from 4 
(2-7) pre project  to 1 (0-
3) post project. There was a significant post project reduction in the group A platelet discard 
rate from 22.7% [95% Confidence Interval (CI) 18.3 – 27.8] to 8.5% (CI 7.7 – 9.8%) and  
group O platelet discard rate from 12.7% (CI 11.8-13.7%) to 9.4% (8.5-10.4% CI). 

Conclusions: The success of the BloodMove Platelet project across all metropolitan 
laboratories in Adelaide has been demonstrated to be sustained and significant using 
various measurement parameters. 

 

 

  



P231.  BloodMove applied to the supply and rotation of Prothrombinex across 
regional South Australian hospitals 
 
Tocchetti R 1,2, Pham A 2, Clarke M 3, Sinha R 1, Roxby D 2 

 
1 SA Health - Blood, Organ and Tissue Programs, 2 SA Pathology Transfusion Medicine, 3 
SA Health - Country Health SA Local Health Network 

 
Aim 

 Develop a state-wide Prothrombinex supply plan with the intention to rotate product prior to 
expiry 

Method and discussion 

With the implementation of the new Country Health SA Local Health Network (CHSALHN) 
Critical Bleeding Event Management procedure, supply of Prothrombinex (PTX) to all 
CHSALHN hospitals (n=35) in regional South Australia which currently hold standby 
emergency red cell inventory was commenced. PTX is supplied by partnering transfusion 
service laboratories currently providing the emergency blood. 

PTX inventory modelling was performed to assess whether stocks sent to all CHSALHN 
sites could be rotated to the larger metropolitan hospitals three months prior to expiry, a 
concept similar to the successful BloodMove red cell program throughout the 35 CHSALHN 
sites which hold blood.  The estimated total number of PTX (500IU) bottles to be supplied 
was 410 (35 sites holding either 10 or 20 bottles). The monthly average usage of PTX at the 
five main public metropolitan Adelaide hospitals was 331 based on the SA Blood Utilisation 
database. This metropolitan usage therefore allows for simultaneous rotation of all 
CHSALHN stocks at 3 months prior to product expiry. In a worst case scenario, the total 
CHSALHN stock of 410 would be expected to be used within 2 months. 

To assure the transfer and return of PTX, the standard Australian Red Cross Blood Service 
blood shipper was validated using a new packing configuration. This configuration is SA 
Pathology BSPTX1 and allows for up to 10 bottles of PTX for a 24hr period. A visual ‘How to 
Guide’ was prepared to provide ‘just in time’ assistance to CHSALHN sites for the receipt, 
storage and return packing for PTX. 

Supply and assured return of near expiring PTX has allowed for the incorporation of this 
valuable blood product into the Critical Bleeding Management Program available at all 35 
CHSALHN sites in regional SA 

 

 

 

  



P232.  Development of a state-wide blood refrigerator register with transfusion 
service laboratory partnering 
 
Tocchetti R 1, 2, Pham A 2, Giannitto E 2, Holden S 2, Roxby D 2 

 
1 SA Health - Blood, Organ and Tissue Programs, 2 SA Pathology Transfusion Medicine 

 
Aim 

Develop a state-wide register of blood refrigerators each with one partnering transfusion 
service laboratory, thereby providing cross laboratory assurance in blood cold chain 
management. 

Results and Discussion 

BloodMove assists all SA public and private hospitals and transfusion service laboratories 
with blood cold chain management and rotational blood inventory practices so to minimise 
blood wastage. 

All hospitals in SA with an on-site SA Pathology or private transfusion service laboratory 
have their blood refrigerators maintained, monitored and hence controlled by those on-site 
labs and hence blood cold chain management is already achieved at those sites. Whereas, 
regional or metro public and private hospitals without an on-site lab have their blood 
refrigerators overseen by one partnered off-site SA Pathology or private pathology 
transfusion service laboratory.  

BloodMove ensures that every blood refrigerator in SA is formally partnered with one 
overseeing public or private NATA accredited laboratory and as such has established a SA 
blood refrigerator register. This arrangement overcomes the need for every hospital to send 
their blood refrigerator quality records to multiple laboratories. This assures every laboratory 
in SA that blood stored in any SA blood refrigerator is done so by one that is being overseen 
by a NATA accredited laboratory. 

This partnering relationship and collaboration between the public and private sectors of 
health services and pathology laboratories is in-line with the AHMC Blood Stewardship 
statement (2010) and the Blood and Blood Product Charter arrangements required by the 
National Blood Authority. 

To date in SA, this hospital-laboratory partnering has been paper-based with data stored 
locally; however the recently available BloodNet Blood Fridge Module will allow data to be 
stored in a central Portal and blood refrigerator compliance to be viewed by all stakeholder 
transfusion service laboratories. 

 

 

 

 

 

 

 



P233.  Implementation of a critical bleeding event management procedure 
across regional and remote South Australia 
 
Tocchetti R

 1,4
, Clarke M

 2
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 3
, Roxby D
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, Rosenthal D

 2 

 
1 SA Health - Blood, Organ and Tissue Programs, 2 SA Health - Country Health SA Local 
Health Network, 3 SA Health - TQEH, 4 SA Pathology Transfusion Medicine 

 
 

Aim 

Develop a procedure and visual ‘just in time’ resource tool for the management of critical 
bleeding events across regional South Australia 

Method and Discussion 

The Country Health SA Local Health Network (CHSALHN) Transfusion Committee convened 
a multidisciplinary sub-committee of specialists which was briefed to prepare a Critical 
Bleeding Event Management procedure and a ‘just in time’ graphical resource for use across 
all CHSALHN sites throughout regional and remote SA. This very large and diverse health 
network comprises of 65 sites which may perform transfusion, 45 which have blood 
refrigerators and 35 which hold emergency blood stocks, 10 of these also having a 
pathology and transfusion laboratory on site. 

Existing critical bleeding templates were designed for metropolitan sites which have more 
on-site multidisciplinary expertise and various blood product resources. The challenges 
presented to the CHSALHN were the distances between sites and labs and the lack of a full 
range of blood and blood products.  

Key elements in the procedure defined how critical bleeding events were initiated, their initial 
actions, responses, clinical, nursing and lab responsibilities and interactions. There were 
also clear instructions for accessing specialised expert assistance such as a haematologist 
and transfusion specialist. The inclusion of the SA MedSTAR patient emergency response 
and retrieval service was also included in the processes.  A CHSALHN Emergency Blood 
Stock Holdings map which clearly listed all sites and their blood and blood product holdings 
was a valuable tool. Prothrombinex holding was extended from lab sites to all sites with 
emergency blood and tranexamic acid was provided to all sites.  

Implementation of the CHSALHN Critical Bleeding Management procedure was by a 
planned multidisciplinary education and information program to all stakeholders. Education 
and resource material was also distributed prior to start date and made available online. 

 

 

 

  



P234.  Tackling red blood cell waste in Victoria 
 
van Diemen J 1, Bielby L 1, Hogan C 2, Akers C 1 

 
1 Blood Matters, 2 Australian Red Cross Blood Service 

 
 
Background 

Nationally 712,122 red blood cell (RBC) units were issued between July 2013 and June 
2014. Of these 191,850 (27%) were in Victoria. During this time all RBC waste accounted for 
37,264 (5.2%) units nationally and 11,746 (6.1%) in Victoria.  

Method 

In July 2014 Blood Matters established and funded a RBC wastage reduction project to 
assist Victorian health services to reduce RBC waste to meet their government specified 
targets of 3 - 5%.  

Results  

Since the project commenced 15 health/pathology services have been visited (to May 2015), 
with many others contacted by phone/email. Each site has been visited multiple times to 
ensure that the issues related to waste were discussed with all relevant parties, and reasons 
behind waste were fully investigated. The following issues have been identified: 

 Staff not educated regarding cold chain management 

 Lack of data regarding where waste occurs and why 

 Blood inventory not managed optimally 

 Maximum blood ordering schedule (MBOS) not available/not followed 

 Electronic crossmatch not available 

 Excessive blood issue period 

 Lack of policy/tools supporting  RBC rotation between health services 

 Blood fridge compliance data unavailable/not shared between stakeholders. 
 

Ongoing collaboration with the health/pathology serivces has lead to the development  and 
implementation of strategies to address these issues. The outcome of these interventions 
will continue to be monitored, and adjusted as required.  
 

Conclusion  

To date Victorian RBC waste has now decreased from 6.1% to 4.2 %. While individual 
wastage rates show progress (e.g. 24% to 9%, and 10% to 0%) there is still room for 
improvement. Ongoing collaboration with health/pathology services is crucial to continued 
success of the project. 
 

 

 

  



P235.  Are clinicians receptive to online learning about blood management 
strategies for their medical patients? 
 
Verrall T, Clark T, English L, Thomson A, Wood M 
 
 BloodSafe eLearning Australia 

 
Aim 

In April 2015, new Medical and specialty courses (Cardiac, Cancer, Chronic Kidney Disease, 
Chronic Transfusion and Gastrointestinal), were released by BloodSafe eLearning Australia. 
These were designed to enhance clinician’s knowledge on blood management strategies to 
improve outcomes for medical patients.   

Method 

Completion of the Medical course is required before learners can access the specialty 
courses. This prerequisite was included to ensure clinicians had baseline knowledge of the 
principles of blood management: optimising red cell mass, minimising blood loss and 
managing tolerance of haematological deficiencies in general medical patients before 
advancing to specialty areas.  

The specialty courses are shorter, covering blood management strategies that are specific 
for the patient group.   

An online survey is sent to all clinicians completing the Medical course to obtain feedback on 
their learning experience. This aims to determine: 

 if there is a need for baseline knowledge courses prior to attempting learning in 
specialised fields and  

 the value of short courses focusing on specialty areas.        
 

Results 

The uptake of these courses within the first months of going live has been greater than all 
previous courses except for the Patient Blood Management course. Many clinicians have 
gone on to complete a specialty course. Some have completed more than one and others 
have completed all of the speciality courses.    

Results of learner experience and statistics of course completions including professions who 
are accessing the courses will be provided once more detailed data analysis has been 
performed. 

Conclusion 

BloodSafe eLearning Australia courses continue to be well utilised by the clinical community. 
Results of feedback will be used to enhance existing courses and guide design of future 
courses.   

 

 

 

 



 
P236.  Patient blood management implementation through online 
education…is it making a difference? 
 
Verrall T, Clark T, English L, Thomson A, Wood M 
 
 BloodSafe eLearning Australia 

 
 

BloodSafe eLearning Australia courses are designed to enhance clinician’s knowledge on 
blood management strategies which can lead to improve patient outcomes.   

Method 

The following suite of online courses has been developed based on the national patient 
blood management guidelines: 

 Patient Blood Management (PBM) 

 Critical Bleeding 

 Perioperative 

 Medical and Specialties – released April 2015 
 

An additional two courses; Iron Deficiency Anaemia (IDA) and Postpartum Haemorrhage 
were developed prior to the release of the national PBM guidelines. The need for practice 
improvement in managing patients with these conditions was identified at the time.   

Each course is reviewed by a panel of experts prior to release to ensure content is accurate 
and relevant to the Australian audience. Courses are interactive and include case study 
scenarios and videos of clinicians discussing best practice. Successful completion of a multi-
choice assessment is required for learners to gaining a certificate.    

Feedback is sought through an anonymous and optional electronic survey when course 
certificates are emailed to learners.   

Results 

There are over 13,000 course completions a month.  

From the survey feedback received this table shows the percentage of learners who agreed 
or strongly agreed that the course had a positive impact.  

Varying themes where practice could be improved were identified by learners.  

 PBM Critical 
Bleeding 

Peri-
operative 

IDA PPH 

Improve knowledge  

90% 
 

89% 
 

100% 
 

95% 
 

91% 

Help identify a near miss or 
prevent an adverse event  

 
80% 

 
75% 

 
77% 

 
83% 

 
81% 

Change clinical practice  

68% 
 

64% 
 

50% 
 

71% 
 

63% 

Improve patient outcome/safety  

85% 
 

82% 
 

92% 
 

88% 
 

89% 

 



Conclusion 

Feedback from learners confirmed that online education does improve their knowledge 
enabling them to identifying ways to improve practice.  

 

 

 

  



P237.  Evaluation of the effect of ROTEM-guided massive transfusion on 
laboratory testing logistics and time to blood product issue - a single centre 
experience. 
 
Yue M 1,3, Winearls J 2,4, Engelbrecht S 1,5 

 
1 Cancer and Blood Disorders, Gold Coast University Hospital, Gold Coast, QLD, Australia, 2 
Intensive Care Unit and Critical Care Research Group, Gold Coast University Hospital, Gold 
Coast, QLD, Australia, 3 School of Medicine, University of Queensland, Brisbane, QLD, 
Australia, 4 Griffith University, Gold Coast, QLD, Australia, 5 Monash University and 
Transfusion Research Unit, Melbourne, VIC, Australia 

 
Aim 

Massive transfusion protocols (MTP) improve outcomes. Laboratory tests (FBE, aPTT, PT, 
fibrinogen) are often delayed and may not reflect in vivo haemostasis. Therefore, MTP often 
utilise transfusion ratios with resultant lack of testing and blind transfusion.  

Thromboelastometry (ROTEM®) is rapidly available and a better indicator of in vivo 
coagulopathy. Our institution changed from standard, ratio-based MTP (SMTP) to ROTEM®-
based MTP (RMTP) in August 2014. We hypothesised RMTP would improve testing 
frequency and earlier recognition of non-red cell (RC) blood product requirement.   

Method 

Retrospective analysis of cases requiring massive transfusions (>4 units/4 hours) between 
February 2013 and February 2015. Statistical analysis was performed using the Mann-
Whitney U test. 

Results 

88 patients were identified: 60 SMTP, 28 RMTP. Formal MTP activation occurred in 14 
cases (23%) in SMTP and 17 in RMTP (61%). Median time to: first blood sample collection 
was 13min SMTP vs 11.5min RMTP (p=0.33); product request 18min vs 15min (p=0.31); RC 
issue 39min vs 24.5min (p=0.047); non-RC issue 86.5min vs 55min (p=0.01) and median 
time to haemorrhage control was 4.5 hr vs 4.4 hr (p=0.96). 

Median number of blood tests performed per hour during MTP was 0.38 (SMTP) vs 0.73 
(RMTP) (p=0.0004). 

Median RC units transfused were 6 (SMTP) vs 8.5 (RMTP) (p=0.03), platelets 0 vs 1 
(p=0.006), FFP 4 vs 3.5 (p=0.59) and cryoprecipitate 0 vs 20 (p<0.0001). Eight patients used 
Prothrombinex-VF® in SMTP compared to 7 RMTP patients. Seven RMTP patients received 
fibrinogen concentrate.  

Total/types of products wasted were similar (21/60 cases (35%) in SMTP vs 11/28 cases 
(39%) in RMTP). 

Conclusion  

Our data supports practice improvement through implementation of RMTP with regard to 
testing logistics and frequency. Blood product usage pattern changed with RMTP, with 
significantly increased use of non-RC products and reduced time to first non-RC product 
administration.  



P238.  Safety, efficacy and pharmacokinetics of recombinant factor IX Fc 
fusion protein in children with haemophilia B (Kids B-LONG) 
 
Barnes C 1, Fischer K 2, Kulkarni R 3, Nolan B 4, Mahlangu J 5, Rangarajan S 6, Gambino G 7, 
Diao L 7, Cristiano L 7, Pierce G 7, Allen G 7 

 
1 Royal Children’s Hospital, Melbourne, Australia, 2 Julius Center for Health Sciences and 
Primary Care, University Medical Center Utrecht, Utrecht, The Netherlands, 3 Michigan State 
University, Lansing, MI, United States, 4 Our Lady's Children's Hospital, Dublin, Ireland, 5 
University of the Witwatersrand Faculty of Health Sciences, Johannesburg, South Africa, 6 
Basingstoke and North Hampshire Hospital, Basingstoke, United Kingdom, 7 Biogen, 
Cambridge, MA, United States 

 
Aim 

rFIXFc has a prolonged half-life in adults and adolescents. Kids B-LONG evaluated the 
safety, efficacy, and pharmacokinetics (PK) of rFIXFc in children. 

Methods 

Kids B-LONG was an open label phase 3 study. Eligible subjects were previously treated 
patients (≥50 prior exposure days [EDs] to FIX) aged <12 yrs with severe haemophilia B (≤2 
IU/dL FIX) and no history of FIX inhibitors. Initial rFIXFc dosing was 50–60 IU/kg once 
weekly; dose and interval were adjusted based on PK data and bleeding frequency. 
Sequential PK data for 50 IU/kg doses of prestudy FIX and rFIXFc were collected. The 
primary endpoint was inhibitor development.  Secondary outcomes included safety, PK, and 
annualised bleeding rate (ABR). 

Results 

30 subjects enrolled (aged <6 yrs, n=15; aged 6 to <12 yrs, n=15); 90% completed the 
study. Prestudy, all subjects received FIX prophylaxis (23 subjects were dosing ≥2x/wk). The 
median time on study was 49.4 weeks; 24/30 subjects had ≥50 rFIXFc EDs. No subject 
developed an inhibitor during the study. Adverse events (AEs) reported were generally 
typical of the population studied. No serious AEs were assessed by the investigator as 
related to rFIXFc. The terminal half-life (geometric mean [95% CI]) of rFIXFc on-study was 
prolonged compared with prestudy BeneFIX, regardless of age (P <0.001; Table). Median 
(IQR) ABR was 1.97 (0.00–3.13) overall; 0.00 (0.00–1.16) for spontaneous bleeds. In the <6 
yrs and 6 to <12 yrs cohorts, 40% and 26.7% of subjects, respectively, had no bleeds on 
study. At study end, all but 1 subject remained on once weekly dosing. The median (IQR) 
average total weekly prophylactic dose was 58.6 (52.3–64.8) IU/kg. 91.7% of bleeding 
episodes were controlled with 1 or 2 infusions. 

Geometric Mean (95% CI) Half-life of Prestudy BeneFIX and On-study rFIXFc in Paediatric 

Subjects from Kids B-LONG 

 Prestudy BeneFIX On-study rFIXFc 

 <6 years  

(n = 11) 

6 to <12 years  

(n = 9) 

<6 years  

(n = 11) 

6 to <12 years 

(n = 9) 

Half-life (h) 18.2  

(15.5–21.3) 

19.2  

(17.6–20.9) 

66.5  

(55.9–79.1) 

71.1  

(64.4–78.6) 



Conclusion 

rFIXFc was safe and effective for the prevention and treatment of bleeding in children with 
severe haemophilia B. 

 

 

 

 

 

 

 

 

  



P239.  Low annualised bleeding rates (ABRs) with recombinant factor VIII Fc 
fusion protein (rFVIIIFc) across demographic subgroups of previously treated 
paediatric subjects with severe haemophilia A 
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Aim 

To describe bleeding rates with rFVIIIFc prophylaxis in subgroups of participants from Kids 
A-LONG based upon demographics and disease characteristics.  

 

Methods 

The phase 3 Kids A-LONG study enrolled males <12 y with severe haemophilia A (<1 IU/dL 
endogenous FVIII activity), ≥50 prior FVIII exposure days, and no history of inhibitors. 
Subjects received rFVIIIFc prophylaxis 2x/wk (25 IU/kg day 1, 50 IU/kg day 4) for ~26 wk, 
with adjustments to dose (≤80 IU/kg) and interval (≥ every 2 d) as needed. Prespecified 
sensitivity and subgroup analyses of annualised bleeding rate (ABR) were conducted. 

 

Results 

69 subjects were treated with rFVIIIFc.  Median (interquartile range [IQR]) on-study ABR was 
1.96 (0.00, 3.96) overall, and 0.00 (0.00, 3.96) and 2.01 (0.00, 4.04) for subjects aged <6 
and 6 to <12 y at screening, respectively. For subjects on study ≥24 wk, median (IQR) ABR 
for the last 3 mo on-study was 0.00 (0.00, 4.01). Of the 69 treated subjects, 62 received pre-
study FVIII prophylaxis.  For subjects on pre-study FVIII prophylaxis, the median estimated 
number of bleeding episodes in the prior 12 mo was 2.00, and the median on-study ABR 
was 1.96; for subjects on a pre-study FVIII episodic regimen, these values were 12.00 and 
2.05, respectively. Assessed by bleeding history in the prior 12 mo (pre-study bleeding 
episodes: 0 [n=13 subjects], 1-5 [n=37], 6-10 [n=8], and >10 [n=11]), median on-study ABR 
was 0.00, 1.96, 3.91, and 0.00, respectively. Thirteen (18.3%) subjects had ≥1 target joint at 
screening; median (IQR) on-study ABR was 0.00 (0.00, 5.83) for subjects with, and 1.97 
(0.00, 3.87) for subjects without, target joints at screening. 

 

Conclusion 

 Low bleeding rates were observed in paediatric subjects treated with rFVIIIFc regardless of 
pre-study bleeding phenotype or treatment, or the presence of target joints at screening. 

 

  



P240.  Is VTE prophylaxis safe in severe thrombocytopenia? 
 
Carville A 1, Enjeti A 2, Dunn E 3 

 
1 Calvary Mater Hospital, Newcastle, NSW, 2 Calvary Mater Hospital, Newcastle, NSW, 3 
Calvary Mater Hospital, Newcastle, NSW 

 
 

Aim 

Autologous stem cell transplant (ASCT) patients on LACE regimen receive VTE prophylaxis 
with LMWH despite severe thrombocytopenia due to the risk of veno-occlusive disease 
associated with lomustine. A retrospective analysis was undertaken to determine the risk of 
major bleeding in these patients. 

Method  

Retrospective data from 41 patients who underwent a LACE transplant at the Calvary Mater 
Hospital, Newcastle NSW between January 2010 and February 2015 was undertaken.  Any 
bleeding episodes including WHO grading along with age, preexisting anticoagulant use, 
premorbid disease score, use of LMWH prophylaxis, platelet count and need for red cell or 
platelet transfusion, overall number of platelets transfused during transplant and whether 
prophylaxis was withheld was analysed. 

Results 

Twenty-five bleeding events were recorded in a total of 41 patients out of which 23 events 
were WHO grade 1 or 2. Grade 4 bleeding was seen in 1 patient, however VTE prophylaxis 
had been ceased 3 days prior to the bleed. Three patients (3/41) did not receive VTE 
prophylaxis throughout the transplant with one of these patients experiencing a grade 3 
bleeding event. No deaths occurred as a result of bleeding. 7 patients received platelets on 
the day of bleeding. There was no clear correlation between severe thrombocytopenia and 
bleeding with 10 of the 25 bleeding events occurring at platelet counts greater than 20 x 
109/L. 

Conclusion 

This local experience provides interesting pilot data indicating that the use of prophylactic 
LMWH in the LACE transplant group does not increase the incidence of major bleeding 
despite severe thrombocytopenia in these patients.  

 

 

 

 

 

 

 

 



 

P241.  Rivaroxaban in refractory HITT: a case report 
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Introduction 

There are emerging, but limited data demonstrating the activity of Rivaroxaban in the 

management of heparin induced thrombocytopenia (HIT). We report a case of HIT that 

proved refractory to conventional therapies but responded to rivaroxaban. 

Case Report 

A 56yr old, previously well female patient presented 10 days following total knee 

replacement with an extensive proximal lower limb DVT and platelet count of 23x109/L. 

Prophylactic enoxaparin (40mg daily) had been administered for five days, and ceased five 

days prior to presentation. HIT ELISA testing was strongly positive (141%, kit positive cut off 

>10.5%). Therapeutic fondaparinux was initiated at 7.5mg yielding a transient but modest 

platelet increment but was ceased on day 8 as the D-dimer remained elevated at 5.09 and 

repeat ELISA showed an increase to 161% without improvement in the platelet count. 

Consequently, a danaparoid infusion commenced on day 9, but only when supratherapeutic 

Anti-Xa activity was used, targeted at 1.3U/ml, was there evidence of a response in D-dimer 

and platelet levels (Figure 1). Prednisolone (1mg/kg) was added at day 13, again with no 

evidence of therapeutic benefit. On day 19, the danaparoid infusion was discontinued, and 

the patient was commenced on 15mg BD of rivaroxaban. Within 5 days the platelet count 

doubled to 94, and was 176 after one week of rivaroxaban. The patient remains well and 

clinically stable on 20mg per day of rivaroxaban.  

Conclusion 

This case contributes to the growing body of evidence demonstrating the efficacy of 

rivaroxaban in HIT. Additionally, the utility of monitoring markers of thrombin generation such 

as the D-dimer, proved invaluable in assessing therapeutic response in this challenging and 

highly atypical scenario (Figure 2). Contributing factors to danaparoid refractoriness may 

include cross-reactive antibodies or a heparin independent antibody. 

 

 

 

 

 



  

1 2 3 4 5 6 7 8 9 10

Anti-Xa 0.74 1.14 1.25 1.27 1.1 0.76 1.22 1.19 1.44 1.38

D-Dimer 5.09 3.73 2.92 3.35 2.98 3.4 2.89 2.04 2.01 1.74
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Figure 2: D-Dimer against 
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P242.  Introduction of a new d-dimer assay into a large Australian pathology 
provider 
 
Casey J 1, Beggs J 2, Ballard L 2, Rowell J 2 

 
1 Princess Alexandra Hospital, 2 Pathology Queensland, Central Laboratory 

 
 

Background 

Pathology Queensland is the pathology provider for all public hospitals in the state. Recently, 
there was a change of tender for coagulation analysers to Instrument Laboratories’ ACL 
TOP series. Central laboratory has the role for initial calibration and validation of the assays 
these analysers perform. Although the current STA-liatest D-DI PLUS (Stago) has a 
reference range of 0.4mg/L, the new HemosIL d-dimer HS method has a manufacturer 
recommended cut-off value of 0.5mg/L. Validation of this reference value is important for the 
sensitivity of the d-dimer assay and its role in exclusion of venous thromboembolism (VTE) 
in low risk patients.  

Method 

Installation of new ACL TOP 700 analysers was performed by the manufacturer. Once the 
new HemosilIL d-dimer assay was calibrated against the existing STA-liatest D-DI PLUS 
assay, the years 2012-2014 were analysed. D-dimer results of 0.4-0.49mg/L were identified 
and records reviewed for those undergoing further radiologic investigation for deep venous 
thrombosis (DVT) or pulmonary embolism (PE). 

Result 

1411 d-dimer results of 0.4-0.49mg/L were identified. 44 records were not accessible or 
quality assurance program samples, 506 had no further investigation for VTE and 13 
excluded as patients underwent radiologic investigation for DVT and PE concurrently. 758 
patients with suspected pulmonary embolism (PE) and 90 patients with suspected deep 
venous thrombosis (DVT) were identified with d-dimer levels of 0.4-0.49mg/L. For patients 
with d-dimer testing in this range, there is a 2.5% (95% CI 1.6-3.9%) and 1.1% (95% CI 0.2-
6.2%) miss rate for PE and DVT exclusion respectively should the reference range be raised 
to 0.5mg/L. 

Conclusion 

The new HemosIL d-dimer HS method was accepted with the manufacturer recommended 
d-dimer cut-off value of 0.5mg/L. 
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factor V levels in factor V deficient plasma.  An in vitro study using ROTEM. 
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Aim 

Acquired factor V (FV) deficiency is a major driver of trauma-induced coagulopathy. 
Moderate to severe FV deficiency can be rapidly detected by prolonged thromboelastometry 
(ROTEM® EXTEM) clotting time (CT). The main blood product used to replace FV is 
plasma, however, the impact of using the different available plasma products to replace FV 
has not yet been investigated. The aim of the present study is to compare the efficacy of 
available plasma products on the reversal of moderate and severe FV deficiency in vitro. 

Method 

Severely (<1%) and moderately (30%) FV deficient plasma were prepared, and FV activity 
levels and CT were checked at baseline and after substitution with different plasma products 
(Tab. 1) at a dose corresponding to an in vivo dose of 15mL kg-1. FV activity and CT were 
assessed after substitution with each plasma product. Each substitution step was performed 
using six different bags of each type of plasma. Pairwise comparison was performed using 
the Wilcoxon test. 

Result 

FV activity and CT were substantially improved following in vitro substitution using the 
different available plasma products. Minor but statistically significant differences were 
observed between plasma products. While thawing and storing plasma for 5 days (TP) led to 
a decreased ability of this product to improve the CT compared to FP24, no differences were 
observed if Octaplas was thawed and stored for 5 days (Octaplas TP) compared to 
Octaplas.  

Conclusion 

In vitro substitution with all plasma products considerably improved FV activity level and CT. 
TP had a significantly decreased ability to improve FV activity compared to all other 
products. SD pooled plasma, Octaplas and Octaplas TP, demonstrated an equivalent ability 
to improve the CT for all specimens and therefore can be considered as an alternative to 
FFP and FP24 in patients with acquired FV deficiency. 



 

 

 

 

 

 

  

	

	

Tab. 1.: Investigated plasma products 



P245.  Failure to appreciate the effect of factor XII deficiency on the whole 
blood thromboelastogram can lead to inappropriate blood component 
transfusion 
 
Dickson M, Goff L, Jolliffe E, Phillips J 
 
 Wellington Blood and Cancer Centre 

 
 

Aim 

We present a case in which the use of a whole blood TEG® during surgery in a patient with 
known factor XII deficiency resulted in the administration of large amounts of blood 
component therapy that may not have been clinically indicated. 

Background 

Whole blood TEG® used as a point of care test during cardiac bypass  

surgery, liver transplant and massive transfusion has been shown to reduce blood 
component use and overall blood loss. In these settings, a prolonged TEG® initial ‘R time’ is 
used to detect coagulation factor deficiencies and prompts the use of fresh frozen plasma 
(FFP). Congenital deficiency of the coagulation factor, FXII, produces abnormal results in 
tests of the intrinsic factor pathway but is not associated with either bleeding or thrombotic 
risk. 

Method 

Hospital clinical, laboratory and blood bank records were reviewed.  A repeat kaolin-
activated whole blood TEG® was performed on convalescent patient whole blood, normal 
whole blood (control volunteer) and 50/50 mix of patient and normal control. 

Results 

A 67 year old woman with known FXII deficiency and disseminated mucinous 
adenocarcinoma underwent laparotomy and peritonectomy.  During surgery, microvascular 
bleeding was noted and a TEG® was performed.  R time was prolonged at 19 min and 4 
units of FFP and 3 units cryoprecipitate were transfused with normalisation of the TEG® 
curve. 6 units of red cells were also given. Repeat TEG® for this patient, 41 days post-
operatively again demonstrated a prolonged R-time at 40min. This was normalised following 
50:50 mix with control whole blood. 

Conclusion 

 Factor XII deficiency is associated with a prolonged R time on Kaolin activated TEG®. 
Failure to appreciate this has the potential to lead to inappropriate blood component 
transfusion during surgery.   

 

 

 

 



P246.  A case of isolated acquired high molecular weight kininogen (Fitzgerald 
factor) deficiency. 
 
Kesavan M, Chuah H, Dixon T, Murraly M 
 
 Fiona Stanley Hospital 

 
 

We present the case of an 82yo gentleman transferred to our hospital for investigation of 
query haematuria associated with an isolated prolonged activated partial thromboplastin time 
(APTT).  

The patient had been well until three weeks prior when he gradually began to develop dark 
discoloration of his urine with polyuria.  He had also noticed the development of a gradually 
enlarging node behind his right ear.  

His past medical history included recurrent superficial spreading melanomas of the scalp for 
which he had previously been treated. Positron emission tomography (PET) scan performed 
two months prior to his presentation was clear.  

Liver function was deranged. Coagulation profile revealed a prolonged APTT of >180 
seconds which corrected to 32 seconds on a 1:1 mixing study with a normal INR and 
fibrinogen.  

An APTT at the time of previous therapy had been normal thus this presentation raised 
suspicion for an acquired factor deficiency. A repeat coagulation profile confirmed the 
isolated prolonged APTT of >180 seconds and subsequent correction to normal (reference 
interval 27.5-38.5 seconds) on mixing studies.  

Factor VIII, IX, X, XI, XII and Von Willebrands studies were normal. These findings narrowed 
the differential to a possible acquired contact factor deficiency.  As such mixing studies using 
PK & HMWK deficient plasma were then performed on the patient sample.  The 1:1 APTT 
mixing study using PK deficiency plasma was 37.7 seconds, not indicative of a PK 
deficiency. However the 1:1 APTT mixing study using HMWK deficiency plasma failed to 
correct at 81.5 seconds, confirming an acquired HMWK/Fitzgerald factor deficiency. 

Biopsy of the lesion & subsequent PET scan confirmed widespread relapse of melanoma 
with marked involvement of the liver.  

To our knowledge this is the first documented case of an acquired isolated HMWK/Fitzgerald 
factor deficiency in the setting of active malignancy.  

 

 

 

 

 

 

 

 



 

P247.  Surgical experience in haemophilia B patients using a new recombinant 
factor IX molecule “RIXUBIS” 
 
Dunkley S, Matthews S, Waite C, Kershaw G, Khoo I 
 
 Royal Prince Alfred Hospital, Sydney 

 
The ability of factor replacement therapy to provide adequate haemostasis is at its most 
challenged during surgical procedures.  Surgical studies provide important additional data 
when considering the efficacy of a coagulation factor molecule. RIXUBIS, a recombinant 
factor IX molecule manufactured by Baxalta, has recently been approved by the TGA in 
Australia and made available for use by the National Blood Authority. We report here our 
initial experience using RIXUBIS for patients with haemophilia B undergoing surgery at our 
institution. 

Currently, 3 patients have undergone surgery using RIXUBIS at Royal Prince Alfred 
Hospital, Haemophilia Treatment Centre. One patient had severe <1% haemophilia B and 
underwent an anterior approach prostate biopsy, one patient had moderate haemophilia B 
3% and had resection of a large cauda equina spinal tumour, and the third had mild 
haemophilia B 11% and underwent inguinal hernia repair. The second patient received out-
patient prophylaxis twice weekly for 2 additional weeks. We dosed patients to achieve 
normal haemostasis during and for 7-10 days following surgery to allow adequate 
haemostasis and healing. We aimed for a factor IX level of 100% pre-operatively, then a 
trough factor IX level of 70-100% for the first 3 post-operative days, reducing the trough to 
around 50% for the remainder of the treatment period. Using the PI dosing schedule, body 
weight x desired increase in factor IX level % x recovery of 2.1, we achieved our desired 
factor IX throughout the treatment interval. Recovery appeared as reported. Once daily bolus 
dosing was used. All patients had normal haemostasis with no bleeding episodes during the 
procedure or post-operative period. There were no adverse events. Factor IX levels were 
measured using a one stage APTT based assay. 

RIXUBIS appears to be an efficacious alternative for factor replacement therapy for patients 
with haemophilia B in Australia based upon our initial “real life” surgical experience. 

 

 

  



P248.  VTE risk assessment haematology admissions 
 
Fagan F, Rana M, Enjeti A 
 
 Calvary Mater Newcastle 

 
 

Aim 

Systematic approach to venothromboembolic (VTE) prophylaxis has been largely 
implemented in general medicine and surgery services. The haematology service presents a 
challenge with its prevalence of contraindications to prophylaxis.. An audit of that 
haematology service’s compliance to  the Clinical Excellence Commission’s (CEC) VTE risk 
assessment tool was undertaken . 

Method 

A retrospective review of the charts of the first 10 consecutive admission, both planned and 
unplanned, in the last week of the months of January, February and March of 2015 was 
undertaken l. Thirty charts were analysed by the VTE Audit Tool to determine the proportion 
of patients assessed, appropriate prophylaxis and in whom prophylaxis was prescribed. 

Results 

Formal documented assessment of VTE risk was performed in none of the charts audited. 
VTE prophylaxis was charted in 17% of patients (5/30), all of which was pharmacological, 
with no mechanical prophylaxis. Of the 17% prescribed VTE prophylaxis, only 10% were 
considered appropriate as per the CEC VTE risk assessment tool. . In the 83% who were not 
prescribed any VTE prophylaxis in, 47% did not warrant prophylaxis   as per guidelines. 
There was no documentation of information of VTE treatment plans and how to reduce VTE 
risk being provided to patients. 

Conclusion 

The compliance with the VTE risk assessment  in the haematology admissions was 
exceedingly low. There was a distinct lack of documentation and a significant number of 
patients did not receive VTE prophylaxis as per the national guidelines. This highlights the 
need for a systematic approach to VTE prophylaxis to improve compliance with guidelines. 

 

 

 

  



P249. Predication model for estimating warfarin dose in Indian patients 
 
Gaikwad T 1, Shetty S 2, Ghosh K 3 

 
1 National Institute of Immunohaematology, 2 National Institute of Immunohaematology, 3 
National Institute of Immunohaematology 

 
Aim 

Warfarin, a derivative of coumarin, is a commonly prescribed oral anticoagulant all over the 
world. Although warfarin is indispensable for treatment of various clinical conditions, due to 
its narrow therapeutic index, high inter- and intra-individual variability in dosage and a high 
risk of bleeding or thrombosis due to over- or under coagulation, it has remained one of the 
most challenging medications to manage, despite over 60 years of experience with the drug. 
The main aim of this study was to generate warfarin dose prediction model by 
comprehensive analysis of warfarin pharmacokinetic, pharmcodynamic factors as well as 
non genetic and clinical factors. 

Methods 

Following a literature review, 21 genetic and non genetic risk factors were selected for 
investigation and screened in 300 patients who were prescribed warfarin for various clinical 
conditions. 

Results 

Out of 21 risk factors analyzed, only 5 factors were found to be significantly associated with 
warfarin dose in univariate analysis. These 5 variables were entered in a stepwise multiple 
linear regression model. Based on the multiple regression analysis the following equation 
was generated to predicate daily warfarin dose in Indian patients, 

 

R2 of the multiple regression model was scored to 67% which indicates that, this predication 
model could explain nearly 67% of the dose variability. The association of actual and 
calculated daily dose, was carried out using Passing–Bablok regression analysis which 
showed a good correlation between actual and calculated daily warfarin dose (r=0.81). 

Conclusion 

The generated prediction model can improve the management of this challenging therapy by 
minimising the severe manifestation of bleeding or thrombosis due to over or under 
anticoagulation and will give better quality of life in Indian patients with thrombosis and on 
warfarin therapy. 



P250.  Evaluation of TEG parameters in the normal population: Female sex and 
older age (>50) associated with prothrombotic parameters. 
 
Ng C 1,2, Smith C 2, Nandurkar H 3, Ho P 1,2 

 
1 The Northern Hospital, 2 Austin Health, 3 Australian Centre for Blood Diseases 

 
Introduction 

Thrombosis and cardiovascular disease are major causes of morbidity and mortality in the 
normal population, with age and male sex being the major risk factors. However, there 
currently remain no laboratory tests to evaluate this risk. Global coagulation assays such as 
thromboelastography (TEG) may be a better surrogate measure of an individual’s 
thrombosis risk. However, it remains important to first understand the impact of these assays 
in the normal population, particularly of age and gender. 

Method 

Normal controls currently not on anticoagulation and with no history of thrombotic disease 
were recruited. Normal laboratory tests were performed to exclude underlying cardiovascular 
and thrombosis risk factors including full blood count, thrombophilia screen, fasting lipid 
profile and von Willebrand studies. All samples were citrated and underwent TEG 5000S 
analysis within 4 hours of collection, using standard manufacturer guidelines. Routine TEG 
parameters including R (mins), K (mins), maximum amplitude (MA), α-angle and lysis 
percentage were recorded 

Result 

63 normal controls (43 F, 20 M) with median age of 36.5 (20-75) years were recruited. No 
patient had abnormal routine coagulation parameters. 36 volunteers (57%) had TEG® 
parameters outside the published normal range. Females were associated with 
prothrombotic TEG parameters with increased MA and thrombin generation. No differences 
were seen in lysis percentage, a marker of clot breakdown. Older volunteers, aged above 50 
years, also had more prothrombotic TEG parameters with increased MA and thrombin 
generation, but unlike gender differences, lysis percentage (LY30) was significantly lower in 
the older population. 

Conclusion This study suggests that the Australian population normal ranges for TEG® 
defer from the manufacturers reference range. Older persons and women appear to have 
more prothrombotic states. We suggest locally derived age and gender matched ranges for 
future TEG analysis.  

 Gender Difference Age Differences 

 Male Female p-value Age <50 Age>50 p-value 

R time (min) 8.7 6.8 <0.01 8.2 6.7 0.01 

K time (min) 3.2 2.2 <0.01 2.9 2.2 0.04 

A-angle 50.6 59.8 <0.01 52.2 61.7 <0.01 

MA 54.3 59.7 <0.01 56.1 59.8 <0.01 

LY30 (%) 1.85 1.94 <0.01 3.1 0.7 <0.01 

Thrombin 
Generation 

724 674 <0.01 676 737 <0.01 

 



 
P251.  Managing non-pregnancy-related acquired thrombotic 
thrombocytopenic purpura (TTP) during pregnancy: A case report and 
literature review 
 
Htun K 1, Opat S 2, Davis A 1 

 
1 Department of Laboratory Haematology Alfred Health / Monash University, Central Clinical 
School Melbourne, Victoria, 2 Department of Haematology, Monash Medical Centre, Clayton, 
Melbourne, Victoria 

 
Aim 

Acquired thrombotic thrombocytopenic purpura (TTP) is caused by ADAMTS13 deficiency 
due to IgG autoantibodies. It often affects women of child-bearing age, posing therapeutic 
challenges for its management in future pregnancies. We report the pregnancy management 
of a patient with prior non-pregnancy related recurrent TTP together with a brief literature 
review. 

Method 

A 32 year old female was diagnosed with idiopathic thrombocytopenia purpura (ITP) for 
severe thrombocytopenia 11 years ago for which she responded well to prednisolone. The 
diagnosis was later revised to TTP when severe ADAMTS 13 deficiency (<1%) was detected 
with presence of autoantibodies (8.7 Bethesda Units).  Subsequent relapses, which on two 
occasions included neurological symptoms without microangiopathic haemolytic anaemia, 
were treated with therapeutic plasma exchange (TPE) and rituximab. She is now pregnant 
with her first child and is in the second trimester. Antenatal baseline ADAMTS13 level was 
severely deficient at 1%. Oral prednisolone 25 mg was commenced at 10th week gestation 
and increased ADAMTS13 level to 106% at 18th week gestation. Neither prophylactic nor 
therapeutic plasma therapy was administered. There are no foetal or maternal complications 
to date, in particular no biochemical features of TTP relapse and her ADAMTS13 continues 
in the normal range. 

Conclusion 

In women with a previous non-pregnancy related TTP it is largely unknown how to predict 
TTP relapse in future pregnancies. One small case series indicated ADAMTS13 levels lower 
than 25% was associated with relapse. Current available literature is inconclusive regarding 
the appropriate treatment in the absence of an acute episode. The pathogenic role of 
autoantibodies in acquired TTP supports the use of prednisolone, especially when it is 
deemed to be steroid responsive as in our case. Further studies are required to better 
understand the pathogenesis of TTP in this patient group in order to tailor treatment. 

 

 

 

 

 

 

 



P252.  Comparative studies on the anticoagulant and antiprotease activity of 
bovine, ovine and porcine heparins. 
 
Indran T, Karam Alsarraj M, Fareed J, Walenga J, Jeske W, Hoppensteadt D, Iqbal O, 
Bakhos M 
 
 Loyola University Medical Centre, Maywood, Illinois, USA 

 
 

Aim 

Demonstrate the biosimilarity of the different heparin species.  

Method 

Bovine, Ovine and Porcine Heparins were obtained from various vendors. The working 
concentration was 1mg/mL. USP standard Heparin was used to reference the potency of 
each of the pooled solutions. Normal human plasma pool was supplemented with each of 
the Heparin at concentration of 0-1ug/mL. The aPTT, Thrombin time, Anti-Xa and Anti-IIa 
were used to measure the biological actions, which were crossed referenced with USP-
Heparin. 

Results 

On gravimetric bases, all the agents produced a concentration dependent increase in aPTT. 
Porcine Heparin produced stronger anticoagulant activity in comparison to Bovine and Ovine 
Heparins. The USP cross reference activity was 210U/mg for Porcine, 184U/mg for Ovine 
and 104U/mg for Bovine preparation. Similarly in the Anti-Xa assay, a concentration 
dependent inhibition was noted with similar order of potency. In this assay, Porcine heparin 
exhibited a potency of 215U/mg, Ovine 184U/mg and Bovine 120U/mg. In the Anti-IIa assay, 
Porcine heparin exhibited higher potency of 160u/mg, in comparison to Ovine with 140U/mg. 
Bovine heparin exhibited the least potency at 112U/mg. In the Thrombin time assay, Porcine 
Heparin produced the strongest anticoagulation activity whereas the Bovine and Ovine 
showed comparable results. 

Conclusion 

Heparins isolated from Bovine and Ovine sources show comparable anticoagulation and 
antiprotease activities to the porcine product. Using equigravimetric methods, assay 
dependent variations are noted with Porcine Heparins producing stronger effects followed by 
Ovine Heparin. The potency of Ovine and Bovine Heparin can be adjusted using various 
assays to exhibit comparable effects to Porcine Heparins. This study suggests that Bovine 
and Ovine Heparins are potential substitute anticoagulants for the Porcine product and 
provides the option of using non-porcine Heparin to accommodate the socio-religious needs 
in different parts of the world. 

 

 

 

 

 



P253.  Calibration of anti-Xa assay with STA-multi hep calibrator under-
estimates LMWH levels and over-estimates UFH levels 
 
Jarvis S, Low J, Joseph J 
 
 Department of Haematology, SydPath, St Vincents Hospital, Sydney 

 
 

Aim  

The STA® Multi Hep Calibrator set can be used in three ways – for assays dedicated to 
LMWH, to UFH or to both LMWH and UFH. The aim of this study was to compare heparin 
levels from the Multi Hep calibration (Multi) with those from the dedicated calibrations 
(routinely performed in our laboratory with the STA®- Liquid Anti-Xa reagent). 

Methods 

The optical densities from 12 individual LMWH and UHF calibrations (2 Calibrator and 6 
reagent lots) were combined (Microsoft Excel) to produce 12 hybrid Multi calibrations. Multi 
levels were calculated and compared to those from the individual calibrations. 

Results 

There were small differences between calibrations of the same type even with the same 
reagent/calibrator combination. 

LMWH.  Multi levels were consistently lower by a mean 0.03 IU/ml (range 0.01-0.08). 
Between 0.5 and 2.0 IU/ml, Multi levels were 3.3% lower (1.0-6.1). The percent difference 
was largest at 0.1 IU/ml LMWH (limit of sensitivity for the assay), with Multi levels being 
23.9% (0-64) lower.  

UFH.  Multi levels corresponding to UFH 0.5 – 1.0 IU/ml were consistently higher by a mean 
of 0.06 (0.1-0.13) IU/ml or 7.6% (-0.2-16.4) but at 0.1 IU/ml UFH, Multi and UHF levels were 
close.  

Representative Calibration  

LMWH (IU/ml) UFH (IU/ml) 

LMWH Cal Multi Cal  Difference %Diff UFH Cal  Multi Cal Difference % Diff 

0.1 0.07 -0.03 -33.4 0.10 0.10 -0.01 -5.5 

0.3 0.26 -0.04 -12.2 0.3 0.32 0.02 7.6 

0.5 0.46 -0.04 -7.9 0.50 0.55 0.05 10.3 

1.0 0.96 -0.04 -4.5 1.00 1.12 0.12 12.3 

1.5 1.45 -0.05 -3.4     

2.0 1.94 -0.06 -2.8     

 

Conclusions 

The Multi Hep Calibrator was introduced to simplify heparin assays.  However, it can result 
in under-estimation of LMWT and over-estimation of UFH which may lead to adverse clinical 
consequences. We recommend individual calibrations for LMWH and UFH. 

 

 



P254.  Platelet aggregation by flow cytometry - a new diagnostic tool for 
thrombocytopenic patients 
 
Just S, Zheng S, Choy M, Brighton T 
 
 SEALS - Prince of Wales Hospital, NSW Health Pathology 

 
 

Aim 

A pilot project in our laboratory showed that flow cytometry could be utilized to perform 
platelet aggregation studies in thrombocytopenic samples. The aim of this study was to 
establish reference ranges and test thrombocytopenic patients with bleeding phenotype. 

Method 

Normal donor samples (n=10) and two thrombocytopenic patients had blood collected into 
3.2% sodium citrate tubes. Whole blood aggregometry was performed with agonists and 
control (saline).  After addition of the agonists, aliquots were taken at various time points and 
fixed with a buffered glutaraldehyde solution. Platelet marker CD42aPE was added and 
analysed by flow cytometry for loss of platelet events, which correlated with aggregation.   

Results 

After addition of agonists Collagen 1.0 ug/mL, ADP 5.0 uM, TRAP 10 uM and Arachidonic 
acid (AA) 1.6 uM, testing of normal donors at 10 seconds, 30 seconds, 1 minute and 5 
minutes established the reference ranges.  Complete aggregation (90 – 100 %) was 
achieved within 30 seconds after addition of any of the tested agonists. In some donors this 
was achieved at 10 secs.  

Patient one - platelet 78 x 109/L - had traditional light transmission aggregation (LTA) 
showing reduced aggregation with Collagen 1.0 ug/mL, slightly reduced aggregation with 
ADP 5.0 uM and normal aggregation with AA 1.6 uM. By flow cytometry, similar aggregation 
results were observed. A normal donor was tested concurrently. 

Patient two - platelet count of 49 x 109/L - had reduced aggregation with Collagen 1.0 and 
0.5 ug/mL, normal aggregation with ADP and AA compared to a normal donor tested 
concurrently with flow cytometry. 

Conclusion 

Platelet function testing by flow cytometry is suitable for thrombocytopenic patients who 
otherwise could not be tested with traditional aggregometry methods. Further validation is 
needed with a larger patient cohort. 

 

 

 

 

 

 



P255.  Clotting activity assessment of recombinant factor IX Fc fusion protein 
(rFIXFc) in plasma samples at haemophilia treatment centres in Australia and 
New Zealand 
 
Kershaw G 1, Geske J 2, Sadeghi-Khomami A 2, Khoo L 1 

 
1 Royal Prince Alfred Hospital, 2 Precision BioLogic 

 
 

Aims 

Factor IX (FIX) activity in patient plasma samples is generally monitored by a one-stage 
clotting assay using the activated partial thromboplastin time (aPTT) test. Testing of factor 
activity levels in haemophilia B patients on FIX replacement therapies requires accuracy in 
order to deliver optimal care, and new therapies such as a recombinant FIX Fc fusion protein 
(rFIXFc) necessitate an understanding of potential assay variability in monitoring patients on 
these drugs. The aim of this study is to assess FIX activity assays in haemophilia treatment 
centres (HTCs) in Australia and New Zealand by distributing uniformly prepared frozen 
plasma samples containing various levels of rFIXFc.  

Methods 

Sample kits contained FIX-immunodepleted plasma spiked with rFIXFc at three levels (0.80, 
0.20, and 0.05 IU/mL) based on the manufacturer’s labelled potency. Twenty HTCs across 
Australia and New Zealand participated and each centre tested the sample kits using their 
own one-stage aPTT-based assay and calibrator. 

Results 

Twenty-five sets of results were received from twenty different participating HTCs (four labs 
returned more than one set of results). In total, seven commercial aPTT reagents were used 
between the labs with eleven different reagent/instrument combinations. For the 0.80 IU/mL 
sample, results ranged from 0.61 to 1.04 (mean = 0.78; CV = 16.5%). Results for the 0.20 
IU/mL sample ranged from 0.15 to 0.30 (mean = 0.23; CV = 16.8%), and the 0.05 IU/mL 
sample returned results from 0.04 to 0.11 (mean = 0.07; CV = 24.9%). When only aPTT 
reagents were considered, Actin FS/FSL aPTTs generally resulted in slightly higher 
observed activities compared to other aPTT reagents used in this study. 

Conclusions 

There is some variability between HTC’s in the measurement of rFIXFc in the plasma 
samples. Sources of variability may include aPTT reagent, diluent, FIX deficient plasma, 
calibrator, or instrument used. Variability, however, was generally similar to previously 
reported levels for activity assessment of recombinant FIX replacement therapies. 
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Aim: Although global coagulation assays are increasingly utilised, there remains a paucity of 
literature in the impact of ethnicity on thrombin generation in multicultural populations like 
Australia. We aim to establish the influence of ethnicity on the reference values for TEG and 
CAT. 

Methods: 55 healthy controls (37 female, 18 male) with median age 46 years (20-75) and 
no prior thrombotic or cardiovascular history were recruited. Controls on oral contraceptive 
pill, aspirin and anticoagulation were excluded. All samples were processed within the 
manufacturer guidelines for TEG (TEG®5000, Haemonetics) and CAT (Thrombinoscope). 
Conventional coagulation assays were also done. 

Results: We compared 25 volunteers of European ethnicity (median age 50.4 years) and 30 
of East Asian ethnicity (median age 36.4 years). Despite our previous findings confirming no 
age effect on CAT, the variation in CAT parameters were significant especially in 
endogenous thrombin potential (ETP), with 13% difference between ethnicity, peak thrombin 
with 19% difference and velocity index with 29% difference (p<0.01). The variation in TEG 
parameters, which uses whole blood as opposed to the platelet-poor plasma used in CAT, 
however, was less apparent with statistically significant variation only seen in the α-angle 
(p=0.04) with 10% difference. Variation was also observed in the conventional assays in 
particular, APTT (30s vs 26s) and derived fibrinogen (2.8g/L vs 3.1g/L) in the East Asians 
and Europeans respectively (p<0.01). 

Conclusion: This study shows that there are significant differences in coagulation profiles 
between ethnicity, particularly global coagulation assays. These changes are most 
pronounced with platelet-poor thrombin generation, reflecting the lower thrombotic risk seen 
in East Asians. We suggest that individualised ethnicity-matched normal values be 
established when assessing thrombin generation and thromboelastography, particularly in 
multicultural Australia.  

Table 1 Variation in the mean of the CAT and TEG parameters between East Asian and 
European healthy volunteers 

 Manufacturer’s 
values 

East Asian 
(mean) 

European 
(mean)  

p-value (% 
variation) 

No. of volunteers  30 25  

CAT parameters: 

Lag time (min) 

ETP (nM/min) 

Peak height (nM) 

Velocity index 

Not available  

3.0 

1231.5 

206.8 

65.6 

 

3.2 

1411.7 

254.8 

92.5 

 

0.22 (-7%) 

<0.01 (-13%) 

<0.01 (-19%) 

<0.01 (-29%) 



TEG parameters: 

R-time (min) 

K-time (min) 

α-angle (°) 

Max amplitude (mm) 

Lysis time, LY30 (%) 

 

2-8 

1-2 

55-78 

51-69 

0-8 

 

7.8 

2.8 

53.9 

57.4 

1.9 

 

6.8 

2.2 

60.0 

58.4 

2.4 

 

0.15 (+14%) 

0.06 (+24%) 

0.04 (-10%)  

0.57 (-2%) 

0.53 (-24%) 

 

 

 

  



P257.  Severe protein c deficiency: a case report 
 
Malan E, Butler J, Radhakrishnan K 
 
 Monash Pathology 

 
Introduction 

Severe homozygous Protein C deficiency is a rare autosomal recessive disorder often 
presenting with purpura fulminans (PF) and disseminated intravascular coagulation (DIC).  
We report the diagnosis and management of a case of severe Protein C deficiency at 
Monash Medical Centre. 

Case Report   

Baby M presented with dark bruising on her left cheek which rapidly progressed to a necrotic 
lesion.  Initial investigations included a platelet count of 37 x 109/L, fibrinogen level of 0.5g/L 
and DDimer level of 7.66 mg/L, suggestive of DIC and PF.  Further testing demonstrated a 
Protein C activity level of <0.01 U/ml.  Bilateral vitreous haemorrhages, multiple subcortical 
haemorrhages and infarcts were detected. 

Method 

Protein C concentrate – Ceprotin (Baxter). D-Dimer assay – IL DDimer High sensitivity on 
ACL TOP.   Protein C assay – chromogenic activity assay on ACL TOP.  Treatment with 
Protein C concentrate infusion aimed for a trough level of ≥0.50U/ml.  Low Molecular Weight 
Heparin was administered as anticoagulation.  A central venous line (CVL) was inserted with 
regular measurements of trough Protein C, DDimer and Anti Xa levels.   

Results 

The patient was initially managed in hospital and discharged home on alternate day 
infusions.  Protein C activity ranged from <0.01U/ml to trough levels of up to 0.94 U/ml.  
DDimers ranged from 7.66 mg/L to 0.20 mg/L on treatment.  Subsequent infection of the 
CVL has necessitated the change to alternate day subcutaneous Protein C concentrate 
infusion with blindness being the only major morbidity.   

Conclusion 

Although severe Protein C deficiency is associated with high rate of mortality and morbidity, 
this case has been effectively managed by early diagnosis, effective multi-disciplinary 
management and family support.   In conjunction with clinical signs, the DDimer assay 
served as a reliable indicator of coagulation activation as well as adequacy of replacement 
and anticoagulation. 

 

 

 

 

 

  



P258.  Diagnosis and management of acquired von Willebrand syndrome in a 
patient with low grade lymphoma 
 
Martin A, Dixon T, P'ng S, Pepperell D 
 
 Haematology Department, Fiona Stanely Hospital 

 
 
Aims 
Acquired von Willebrand syndrome (AvWS) is a severe bleeding diathesis affecting older 
adults presenting as spontaneous or post traumatic mucocutaneous or gastrointestinal 
haemorrhages. We report a case of severe, acute hematuria from acquired von Willebrand 
syndrome secondary to a lymphoproliferative disorder (low grade SLVL) and a small 
paraproteinaemia in a 76 year old man with a recent GI haemorrhage but no previous 
history or family history of bleeding.   
 
Methods 
Coagulation factors and their levels were measured by routine hematological techniques.  
 
Results 
Hemostatic tests indicated prolonged activated partial thromboplastin time of 50.9 sec (27.5 
– 38.5sec), normal prothrombin index (INR) of 1.1 (0.9-1.3), fibrinogen concentration of 
4.5g/L (2-4g/L), platelet count of 109 x 109/L. The prolonged APTT was not corrected by 
mixing equal volumes with normal plasma (50:50). Coagulation factor VIII and vWF AG, 
RCOF and CB levels were low at 18%, 17%, 5% and 7% respectively. He was trialed on a 
single dose of 2500IU plasma derived FVIII: vWF concentrate (Biostate) which resulted in an 
increase in FVIII, vWF RCOF and vWF: Ag from 25% to 79%, 5 to 140% and 17% to >250% 
in 20 minutes.  His bleeding diathesis resolved after a 5 day continuous infusion of Biostate 
FVIII: vWF (3000IU/24hrs). He sustained a partial response to initial therapy with 
dexamethasone and cyclophosphamide. Subsequently he has received rituximab which has 
resulted in improvement of his APTT and coagulation factor levels. Recurrence of epistaxis 
responded to ENT nasal cauterization and a further intravenous injection of Biostate 2000IU 
and an antifibrinolytic agent.  
 
Conclusion 
This is a case of acquired von Willebrand's syndrome with an underlying lymphoproliferative 
disorder. He responded well in the acute setting with replacement of coagulation factors. 
However, long term control of his underlying disease with corticosteroids and Rituximab is 
essential to prevent subsequent bleeding episodes. 
 

 

 

 

 

 

 

 



P259.  A simple clot based assay for detection of procoagulant cell-derived 
microparticles 
 
Patil R 1, Shetty S 2, Ghosh K 3 

 
1 National Institute of Immunohematology, ICMR, 2 National Institute of Immunohematology, 
ICMR, 3 National Institute of Immunohematology, ICMR 

 
Aim: Cell-derived microparticles (MPs) are important biomarkers in many facets of medicine. 
However, the MP detection methods used till date are costly and tedious. The main aim of 
this study was to standardize an in-house clot based screening method for MP detection 
which would not only be specific and sensitive, but also inexpensive. 

Methods: Four different methods of MP assessment were performed and the results were 
correlated. Using the flow cytometry technique as the gold standard, 25 samples with normal 
phosphatidylserine (PS) expressing MP levels and 25 samples with elevated levels were 
selected, which was cross checked by the commercial STA Procoag PPL clotting time (CT) 
assay. A simple recalcification time and an in-house clot assay were the remaining two tests. 
The in-house test measures the CT after the addition of calcium chloride to MP rich plasma, 
following incubation with Russell viper venom and phospholipid free plasma. Pearson 
Correlation Coefficient (r) was calculated using GraphPad Prism 5.0 software. Statistical 
significance was assumed at p < 0.01, 95% confidence interval. 

Results: Recalcification time test correlated well with the conventional assay (r=0.7); 
however, the borderline elevated values were missed in this method. The CT obtained by 
the in-house assay significantly correlated with the results obtained by flow cytometry as well 
as STA Procoag PPL (r=0.93, p< 0.01). The minimum cost of the 3 different methods without 
taking into consideration the cost of trained operators and machinery, comes to 
approximately 39 US dollars for flow cytometer method, 19 dollars for STA Procoag PPL 
assay and 2 dollars for the RVV test. 

 

Conclusion: Though preliminary, the in-house assay seems to be efficient, inexpensive and 
promising. It could definitely be utilized as a routine inexpensive screening test for 
procoagulant MP assessment in various clinical settings.  

 



 

P260.  How effective coordination of perioperative management in patients 
with inherited bleeding disorders leads to safe and effective haemostasis at 
sites external to the HTC 
 
P'ng S, Pepperell D, McGregor C, Lochore S 
 
 Fiona Stanley Hospital 
 

Aim 

The Haemophilia Treatment Centre (HTC) of Western Australia coordinates the 
perioperative management of patients with congenital bleeding disorders at a variety of sites 
across the state. This audit aims to review the management and outcomes of these patients 
focusing on safety and efficacy. 

Method  

A prospective review of congenital bleeding disorder patients who undergo major dental and 
surgical procedures both at the HTC site and external sites was undertaken. Outcomes 
reviewed include availability of laboratory support and clinical measures of surgical 
haemostasis and thrombosis. Review of patients was performed day of discharge and day 
30 post-operative.  

Results 

From 2nd February 2015- 30st June 2015, 27 patients underwent surgical procedures which 
were managed by the HTC. 16 patients had Von Willebrand Disease (vWD), 10 had mild – 
severe haemophilia A (including 3 with concurrent vWD) and 1 had FXI deficiency. 
Procedures included: 6 orthopaedic - 1 THR, 5 arthroscopies; 8 general surgeries – 
including 3 hernia repairs, 2 bowel resection; 8 ENT (including major dental); 2 gastro 
procedures; 2 plastics and 1 gynaecological.  There were 2 patients who had post 
procedural bleeds both relating to dental work; 1 due to non-compliance with tranexamic 
acid and 1 surgical related bleeding. There were no post-operative thrombotic events. There 
were no issues with availability of laboratory assays. 

Conclusion 

With appropriate multidisciplinary care and extensive communication, management of 
surgical procedures in complex haemostasis patients is possible at various centres without 
onsite haematology services.  

 

 

 

 

 

 

 



P261.  The advantage of including anti xa assays into routine lupus 
anticoagulant screening 
 
Qayum S, Butler J, Malan E 
 
 Monash Pathology 

 
Aim 

Lupus anticoagulant (LA) screening without clinical information is often problematic to 
interpret. Since the introduction of novel oral anticoagulants into clinical practice, it has 
become more so.  To ensure accurate diagnosis of LA, the presence of any interfering 
anticoagulants need to be ascertained.  

Method  

We performed an audit of our LA screens over a ten month period where Anti Xa levels were 
performed on samples demonstrating abnormal results, which had was no known history of 
LA and no clinical information had been provided.  LA screening and confirmatory tests were 
performed using our standard laboratory protocol on the ACL TOP.   Tests include: Dilute 
Russell Viper Venom (dRVVT) screen (Life Diagnostics), Kaolin Clotting Time (in-house), 
APTT screening with IL SP and appropriate mixing studies. Confirmatory tests were the 
Staclot LA (Diagnostica Stago), APTT with Siemens Actin FS and dRVVT Confirm (Life 
Diagnostics).  Anti-Xa assays (IL) were performed on the ACL TOP.    

Results 

37 patients were selected on the basis of abnormal LA screening and Anti-Xa assays were 
performed.  Significant Anti-Xa activity was demonstrated in15 (40%) of patients. The 
remaining 22(60%) of patients were further investigated for the presence of LA with mixing 
and confirmatory tests as per protocol.   Of the 15 patients demonstrating Anti-Xa activity, 12 
were deemed inconclusive and a request was made for repeat LA testing.  Of the remaining 
three, two patients were reported as negative and one was reported as a positive for LA. 

Conclusions 

When clinical information is absent or inadequate, interpretation of abnormal LA screening 
should include the possibility of the presence of anticoagulants and its effect on results.  
Incorporating Anti-Xa testing as part of LA testing is an important tool in the investigation of 
suspected LA. 

 

 

 

 

 

 

 

 

  



P262.  The potential of anthocyanin-rich Queen Garnet plum juice 
supplementation in reducing thrombotic risk under induced oxidative stress 
conditions 
 
Santhakumar A 1, Kundur A 2, Sabapathy S 2, Stanley R 3, Singh I 2 

 
1 Central Queensland University, 2 Griffith University, 3 University of Tasmania 

 
 

Aim  

Increased oxidant production in humans induces a number of thrombotic consequences; 
including platelet hyperactivity/aggregability, which could be countered through specifically 
developed functional foods. We sought to determine the antithrombotic properties of 
anthocyanin-rich Queen Garnet plum juice (QGPJ) supplementation with and without 
exercise-induced oxidative stress.  

Method  

Thirteen healthy participants were investigated in a randomised, double-blind, placebo 
controlled, cross-over trial. Participants consumed 200 mL/day of QGPJ and placebo juice 
for 28-days, with treatments separated by a two-week wash-out period. Blood samples were 
collected at baseline and after 1 h of exercise (70% peak-O2 uptake) both before and after 
oral supplementation and evaluated for platelet aggregation, activation-dependant surface 
marker expression (P-selectin) and haemostatic activity (coagulation profile, fibrinogen 
concentration).  

Result  

QGPJ supplementation inhibited adenosine diphosphate-induced platelet aggregation both 
without and under exercise-induced oxidative stress by 10.7% (P<0.01) and 12.7% 
(P<0.001) respectively; arachidonic acid-induced aggregation under oxidative stress by 
28.8% (P<0.05); reduced platelet activation dependant P-selectin expression by 32.9% 
(P<0.01) and 38.7% (P<0.001) both without and under oxidative stress respectively; 
prolonged prothrombin clotting time by 1.3 sec (without oxidative stress) and 1.5 sec (with 
oxidative stress); and reduced fibrinogen concentration by 92.18 mg/dL and 78.29 mg/dL 
post QGPJ supplementation before (P<0.05) and after oxidative stress (P<0.001) 
respectively.  

Conclusion  

The anti-thrombotic activity exhibited by anthocyanin-rich QGPJ suggests a potential for 
cardiovascular disease risk reduction and may be considered as complementary anti-platelet 
nutritional therapy in pro-thrombotic population. 

 

 

  



P263.  The ex vivo antiplatelet activation potential of fruit phenolic metabolite 
hippuric acid 
 
Santhakumar A 1, Stanley R 2, Singh I 3 

 
1 Central Queensland University, 2 University of Tasmania, 3 Griffith University 

 
 

Aim 

Polyphenol-rich fruit and vegetable intake has been associated with reduction in platelet 
hyperactivity, a significant contributor to thrombus formation. This study was undertaken to 
investigate the possible role of hippuric acid, a predominant metabolite of plant cyclic 
polyols, phenolic acids and polyphenols, in reduction of platelet activation-related 
thrombogenesis.  

Method 

Fasting blood samples were collected from 13 healthy subjects to analyse the effect of 
varying concentrations of hippuric acid (100 µM, 200 µM, 500 µM, 1 mM and 2 mM) on 
activation-dependant platelet surface-marker expression. Procaspase activating compound-
1 (PAC-1) and P-selectin/CD62P monoclonal antibodies were used to evaluate platelet 
activation-related conformational changes and α-granule release respectively using flow 
cytometry. Platelets were stimulated ex vivo via the P2Y1/P2Y12 – adenosine diphosphate 
(ADP) pathway of platelet activation. 

Result 

Hippuric acid at a concentration of 1 mM and 2 mM significantly reduced P-selectin/CD62P 
expression (p=0.03 and p<0.001 respectively) induced by ADP. Hippuric acid at 2 mM 
concentration also inhibited PAC-1 activation-dependant antibody expression (p=0.03).  

Conclusion 

High ex vivo concentrations of hippuric acid can therefore significantly reduce P-selectin and 
PAC-1 expression thus reducing platelet activation and clotting potential. The contribution of 
hippuric acid to the protective effects of fruit and vegetable intake against vascular disorders 
by the pathways measured could be synergistic with lowered doses of antiplatelet drugs and 
help reduce risk of thrombosis in current antiplatelet drug sensitive populations. 

 

 

 

  



P264.  Our experience with heparin in Disseminated Intravascular Coagulation 
(DIC) 
 
Sirdesai S 1, Chunilal S 2 

 
1 Monash Health, 2 Monash Health 

 

Aim 

Heparin is used infrequently in the treatment of DIC and often only where thrombosis 
predominates. Here, we describe our experience using unfractionated heparin (UFH) and 
low molecular weight heparin (LMWH) in DIC in order to assess their therapeutic efficacy.   

Methods 

We conducted a retrospective review of patients with DIC from 2010-2015 where UFH or 
LMWH was used to reverse the coagulopathy. 9 patients were identified. Our primary 
outcome measure was the ISTH DIC score at days 1,3 and 7. Our safety measure was 
bleeding (major and minor). Secondary measures were mean changes in platelet count and 
coagulation parameters at days 1, 3 and 7, the use of bloods products and 30 day mortality. 

Results 

The median age of patients was 72 and 6/9 had malignancy associated DIC. 7/9 developed 
DIC acutely and were treated with intravenous UFH (median dose  10units/kg/hr). 2/9 had 
chronic DIC were treated with subcutaneous therapy –with LMWH (40mg/sc/d) and UFH 
(5000units/sc/bd) respectively. The median ISTH DIC score at diagnosis was 7, with a 
reduction at 24 hours of -1 (Range 0 to -3), and 72 hours of -2 (Range 0 to -5).  The 
improvements in coagulation parameters are shown in the table below: 

  Mean Change at 24 hours Mean Change at 72 hours 

Prothrombin Time 
(seconds)  -2.92 (95%CI -5.36  to -0.48)  -3.84 (95%CI -7.2 to -0.48) 

D-Dimer (mg/L)  -3.90 (95%CI -8.22 to +0.42)  -7.32  (95% CI -14.38 to -0.26) 

Fibrinogen (g/L)  0.83 (95% CI 0.39 to 1.27) 1.74 (95%CI 0.46 to 3.02) 

Improvements in platelet counts were less common and were confounded by platelet 
transfusions in 4/9. Two patients experienced major bleeding – one of which was after a 
mechanical fall. Despite improvements in coagulopathy, 30 day mortality remained high - 7/9 
were palliated due to untreatable underlying conditions. 

Conclusion 

In appropriately selected patients, UFH or LMWH are useful therapeutic adjuncts in the 
treatment of DIC.  Their use may be considered more widely and not only in cases where 
thrombosis has already manifested. 

 



 

P265.  Spontaneous bilateral adrenal haemorrhage in rivaroxaban treated 
antiphospholipid syndrome 
 
Smith P 1,2, Leung T 1,2, Ho P 1,2 

 
1 Northern Health, 2 Healthscope Pathology 

 
 

Aim 

Bilateral adrenal hemorrhage is a rare and potentially life-threatening condition which can be 
difficult to diagnose due to its nonspecific presentation.  It predominantly occurs in 
association with trauma, though non-traumatic conditions, including primary haemorrhage 
and thromboembolic disease are sometimes implicated.  Hereby we present a case of non-
traumatic adrenal haemorrhage in an anticoagulated patient with active risk factors for 
thrombosis.  

Method 

A 43 year old female presented with acute epigastric pain on a background systemic lupus 
erythematous with antiphospholipid syndrome (APLS).  Her significant history of 
thromboembolic events included an above knee deep vein thrombosis whilst on oral 
contraceptive pill; two second trimester miscarriages, and a stillbirth secondary to a placental 
thrombosis.  She had been managed on warfarin until two years prior, when she was 
switched to rivaroxaban. 

Extensive diagnostic investigations were performed, including ultrasonography and 
endoscopy, which were non diagnostic.  Magnetic resonance cholangiopancreatography, 
performed to exclude a biliary tract cause for her symptoms, made the incidental finding of 
bilateral adrenal haemorrhage.  Cortisol level 68 (NR 110-550 nmol/L) and 
adrenocortotrophic hormone (ACTH) 668 (NR <46 pg/ml) confirmed adrenal insufficiency.   

 

Results 

She was initially commenced on hydrocortisone, and then transitioned to fludrocortisone. 
During the period of investigation her anticoagulation was changed to therapeutic 
enoxaparin, which was followed by switching to warfarin once clinically stable.   

Conclusion 

This case illustrates the challenges of anticoagulation management in antiphospholipid 
syndrome, as well as the diagnostic challenge of bilateral adrenal haemorrhage.   It is 
unclear if this was a bleeding complication associated with rivaroxaban or a failure of 
rivaroxaban in APLS.  At this stage there is no evidence to support the use of non-vitamin K 
antagonist oral anticoagulants (NOACs) in APLS.  However, multiple prospective trials 
including Rivaroxaban in antiphospholipid syndrome (RAPS) are in progress, with results 
eagerly awaited.   

 

 

 



 

P266.  Thrombotic thrombocytopaenic purpura as a result of Streptococcus 
pneumoniae sepsis. 
 
Tang C, Sales A, Wylie B 
 
 Gosford District Hospital 

 
Background 

The production of neuraminidase by Streptococcus pneumoniae causes cleavage of n-
acetylneuraminic acid on surface of red blood cells, platelets and glomeruli to expose a T 
cryptantigen.  Once sufficient T antigens are exposed, anti-T IgM antibodies adhere to cell 
surfaces and cause polyagglutination of red blood cells with resultant damage to all three 
cell types. This process is postulated to underlie pneumococcal-related haemolytic uraemic 
syndrome.   The same process may also lead to thrombotic thrombocytopaenic purpure 
(TTP) in the setting of pneumococcal infection.  

Aims 

To present the case of a patient with confirmed streptococcal pneumoniae sepsis resulting in 
the classic pentad of TTP.   

Methods 

Case report 

Results 

A 50 year old male with a history of ankylosing spondylitis and traumatic splenectomy, with 
no subsequent pneumococcal vaccinations, presented with fevers and confusion.  His initial 
blood cultures were positive for Streptococcus pnuemoniae. Over the next 10 days he 
displayed the classic pentad of TTP; developing anuric renal failure requiring dialysis and 
generalised tonic-clonic seizures following several days of delirium. Haemolysis was only 
recognised on Day 8 of the illness when his lactate dehydrogenase was 2,283U/L, 
haptoglobin <0.7g/L and reticulocytes 137.5x10^9/L.  Normal coagulation studies and 
fibrinogen of 4.9g/L excluded the differential of disseminated intravascular coagulation.  
Although the clinical picture was classic for TTP, his ADAMTS-13 activity was normal. 
Unfortunately red cell surface T-antigen was not tested which may have supported the 
theory that neuraminidase was the catalyst for the secondary TTP. In this setting it is thought 
that plasma exchange is still of benefit to remove anti-T antibodies and reduce 
neuraminidase burden and exchange was successful in the treatment of this patient.  

Conclusion 

A case of clinical TTP following streptococcal septicaemia with a normal ADAMTS-13 
demonstrates that the pathophysiology behind this disease is not always a deficiency in the 
enzyme. Although not utilised in this case, peanut lectin can test for T-antibodies confirming 
neuraminidase as the causal link between these two illnesses.  

 

 

 

 



P267.  High prevalence of platelet dysfunction in patients with chronic myeloid 
leukemia receiving tyrosine kinase inhibitor 
 
Wangsuekul W, Norrasetthada L, Tantiworawit A, Rattarittamrong E, Chai-adisaksopha C, 
Huntrakool S 
 
 Department of medicine, faculty of medicine, Chiang Mai University 
 
 

Aims  

There were some reports of platelet dysfunction and bleeding complication from dasatinib. 
However, there were limited data on imatinib, which were widely used in Thailand. This 
study aimed to examine the prevalence of platelet dysfunction in patients with CML receiving 
TKI. We also explored factors related to platelet dysfunction in this group of patients.  

Methods  

This study was descriptive cross-sectional. Patients with confirmed diagnosis of CML at any 
phase and receiving TKI at Maharaj Nakorn Chiang Mai hospital were included. Patients with 
presumptive abnormal platelet function or thrombocytopenia were excluded. Calculated 
number of patients is 93. We demonstrated platelet dysfunction by means of platelet 
aggregation induced by epinephrine, low and high dose ADP, collagen, and arachidonic 
acid.  

Result  

65 patients were tested for platelet aggregation. There were 49, 13, and 2 patients receiving 
imatinib, nilotinib, and dasatinib, respectively. Majority of patients achieved at least complete 
cytogenetic response (95.5%). Prevalence of abnormal platelet aggregation was 72.3%, 
which was significantly higher than prevalence of 21.1% among normal samples (p<0.001). 
Platelet dysfunction was observed in 77.6%, 53.6%, and 50.0% of patients on imatinib, 
nilotinib, and dasatinib, respectively (p=0.195). Platelet dysfunction was also more 
commonly detected in patients with complete cytogenetic response than lower response 
(p=0.024). All TKIs seemed to cause abnormal platelet aggregation in response to collagen 
and arachidonic acid in common, which defect on arachidonic acid is more prominent in 
imatinib group. Furthermore, abnormal platelet aggregation with epinephrine was also 
observed from imatinib and nilotinib.  

Conclusion  

In conclusion, high prevalence of platelet dysfunction was shown in CML patients receiving 
all types of TKIs including imatinib. The increased risk of bleeding in patients taking TKIs 
should be aware especially in those taking other antiplatelet medications or undergoing 
invasive procedures.  

 

 

 

 

 



 

P268.  Prekallikrein deficiency - the clinical presentation and laboratory 
investigation 
 
Zheng S, Just S, Brighton T 
 
 Prince of Wales Hospital Sydney 

 
 

Aim/Background 

Prekallikrein deficiency is a rare disorder resulting in marked but asymptomatic prolongation 
of activated partial thromboplastin time (APTT). We describe a patient with clinically 
insignificant, persistently prolonged APTT, and the investigations performed by our 
laboratory, which solved the mystery of this clinical and laboratory discrepancy. 

Methods/Case description 

A 78-year-old man was referred for investigation of persistently lengthened APTT. His 
APTTs varied during different presentations at our hospital from 62 to 107 seconds (s). 
APTT at this presentation was 93 s, reference range (RR) 25-37 s. He had multiple co-
morbidities including ischemic heart disease on dual anti-platelets and recently diagnosed 
malignant mesothelioma with right pleural effusion. However, there was no history of 
excessive bleeding after dental extractions, percutaneous coronary artery intervention via 
femoral access or pleural catheter placement. No family history of bleeding diathesis was 
reported. Mixing study with 1:1 normal pool plasma (NPP) showed complete correction to 
32.5 s. Factor studies showed FVIII: 258 % (RR 50 – 150%), FIX: 135 % (RR 60 – 140%), 
FXI: 74 % (RR 50 – 150%) and FXII: 82% (RR 45 – 160%). Lupus anticoagulant screen was 
negative. An APTT was performed with a 15 minute incubation time and showed some 
correction to 70 s. Commercial Prekallikrein deficient plasma was sourced and a 
Prekallikrein assay was set up on our Stago STAR Evolution. The patients Prekallikrein level 
was less than 1 %. 

Conclusion 

This case highlights the typical presentation of prekallikrein deficiency and the utility of the 
prekallikrein assay to diagnose such a condition with discordant manifestation and test 
results. Hence, further unnecessary investigations or treatments can be avoided.    

 

 

 

 

  



P269.  Implications for the nursing management of Australian PNH patients 
enrolled into the international PNH registry 
 
Brown M 1, Giese A 2, Szer J 1 

 
1 Royal Melbourne Hospital, Victoria, Australia, 2 Alexion Pharmaceuticals, NSW, Australia 

 
Introduction 

Paroxysmal nocturnal haemoglobinuria (PNH) is a rare and progressive disease driven by 
chronic complement-mediated haemolysis leading to life-threatening thromboembolism, 
renal impairment and is associated with 35% mortality at 5 years following diagnosis. 
Patients with PNH report a markedly poor quality of life (QOL) and debilitating symptoms 
which include fatigue, abdominal pain, dysphagia, dyspnoea, haemoglobinuria and erectile 
dysfunction. As part of effective multidisciplinary care, nurses can play a critical role in the 
initial identification and triaging of these symptoms. 

Eculizumab, a TGA registered complement inhibitor, has been demonstrated to reduce both 
intravascular haemolysis, thrombosis and to improve survival in PNH patients. This report 
will give an overview on the impact of eculizumab on PNH-related symptoms and the 
implications for nursing management. 

Method 

Important laboratory and QOL data on Australian patients enrolled in the International PNH 
Registry were extracted at baseline (BL) and following eculizumab commencement (EcuT). 
Through case series presentation we explore the clinical context of these results and 
relevance to ongoing patient management. 

Results 

As of March 2015 93 patients were enrolled in the PNH registry, 62 of them receiving 
eculizumab therapy (EcuT). Overall there was a general trend toward improvement in QoL 
measures and other physician reported symptoms after the initiation of eculizumab 
treatment. Lactase Dehydrogenase, a measure of intravascular haemolysis, was elevated at 
5.9 multiples of the upper limit of normal (ULN) at baseline and at last follow-up had 
decreased to 1.1x ULN. In the same time frame the EORTC symptom scores for Fatigue (BL 
66.7, EcuT 33.3), Dyspnoea (BL 33.3, EcuT 0.0), Pain (BL 16.7, EcuT 0.0), Physical 
Functioning (BL 66.7, EcuT 86.7) and overall Health/QoL (BL 41.7, EcuT 66.7) improved 
markedly. 

Conclusions  

Analysis of registry data has demonstrated the significant symptom burden in Australian 
patients with PNH and the improvement in that burden in patients treated with eculizumab. 

 

 

 

 

 

 



P270. A systematic review of prognostic factors associated with mortality in 
the final three months of life for people with a haematological malignancy 
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P271.  Preparing for the commencement of an allogeneic stem cell 
transplantation service: building staff capacity through experiential learning 
 
Cohen E, Hopkins B, Mellerick A, Cairns J 
 
 Olivia Newton-John Cancer and Wellness Centre, Austin Health 

 
 

Aim 

Patients undergoing allogeneic transplantation have complex, specialised care needs. The 
purpose of this paper is to describe the experiential learning opportunity created to facilitate 
the development of new knowledge through a full observation day at a well-established 
allogeneic transplant ward prior to commencing a like service at Austin Health (AH). 

Method 

Nurses interested in attending the observation day completed a written expression of 
interest. The learning objectives were: 1) gain a better understanding of the care needs of 
patients undergoing allogeneic stem cell transplantation 2) identify gaps in ward processes 
and procedures 3) provide the platform for critical conversation and team capacity building 
through presentation/discussion of patient case studies to the Clinical Haematology 
multidisciplinary team. 

Results 

Ten nurses (18%) from the haematology ward at AH ‘shadowed’ the nursing staff on the pre-
existing unit. All case study presentations were facilitated by nursing and medical staff at AH 
with prior expertise in allogeneic transplantation. The link between the case studies and their 
applicability to the clinical setting was clear thus the motivation for individual and team 
learning was high. The nurses who attended the observation day recognised the importance 
of their role in building the capacity of the larger multidisciplinary team and reported that the 
experience was beneficial beyond new learning because it provided a unique opportunity for 
reflective practice (both individual and ward-based) and led to some challenging of the status 
quo at AH. 

Conclusion 

The observation day was viewed as a positive strategy for new learning. It guided critical 
conversations between nursing staff as well as the broader multidisciplinary team. The 
overall success of this experiential learning suggests that exchange/secondment 
opportunities should be considered for ongoing staff development and as a process for 
continuous quality improvement in like units at state, national and international levels. Future 
collaboration and learning should also consider joint case studies, journal sessions and 
benchmarking. 

 

 

  



P272.  A stich in time - a case for pre-emptive identification of granulocyte 
donors 
 
Collins D, Szeto S 
 
 Royal North Shore Hospital 

 
There is much controversy about the use of donated granulocytes in neutropaenic patients 
with sepsis. The treatment of such patients remains centred on the patient receiving the 
appropriate antibiotics in a timely manner.  

However, there are a group of patients, for whom antibiotics alone do not always hold the 
key to survival. Patients who are expected to have prolonged periods of neutropenia or 
those who have been colonised with a multi resistant organism are at greatest risk of organ 
failure and premature death, (Ofran et al. 2007). With these patients granulocyte infusions 
have been considered an adjunct therapy, however, these infusions need to be given in a 
timely manner for best possible outcomes. 

This paper will describe how the implementation of a programme of pre-emptive screening of 
patients, who are recognised at “high risk” of infection, will result in potential granulocyte 
donors being identified and cleared for use at an early date. This allows for the collection of 
granulocytes within 12 - 24 hours of the need for them being identified. The programme also 
allows for the donors to be screened in a time suitable to the donor and the apheresis staff, 
improving efficiency and donor satisfaction. 

The paper will discuss the current data for patients in the programme compared to those 
who are not. The data that will be considered will include, the time to activate the donors, the 
time to clear donors for collection, and the number of donations required. 

 
Ofran, Y. et al., 2007. Granulocyte transfusions for neutropenic patients with life‐threatening 
infections: a single centre experience in 47 patients, who received 348 granulocyte 
transfusions. Vox Sanguinis, 93(4), pp.363–369. 

 

 

 

 

  



P273.  Diagnostic work up of diffuse B cell lymphoma (DLBCL)– an audit of 
current practice at Royal Melbourne Hospital 
 
Dring R, Ritchie D 
 
 Royal Melbourne Hospital 

 
Background 
There are 5000 new cases of Non-Hodgkin Lymphoma (NHL) diagnosed each year in 
Australia.  Diffuse large B cell Lymphoma (DLBCL) makes up approximately 30%. Accurate 
diagnosis, comprehensive staging and early initiation of therapy are all associated with 
improved outcomes for patients with DLCBL. 
 
Aim 
We audited the practice at RMH for patients with newly diagnosed DLBCL management and 
compare our outcomes against the state consensus standards established by the Victorian 
Department of Health 
 
Methods 
Patients with newly diagnosed, de novo DLBCL presenting for their first treatment given with 
curative intent at Royal Melbourne Hospital between 1/12/14 and 31/12/14 were included. 
Data was accessed and cross-referenced using written and electronic records. Details of 
diagnosis, staging and treatment were collected.   
 
Results 
Between January 1st – December 31st 2014 21 cases were identified, 12(57%) men, 9(43%) 
women with median age of 60 (30-81) years.  
 
In accordance with state recommendations all patients had full blood and biochemistry 
examination including LDH at diagnosis. Staging involved a CT of neck, chest, abdomen and 
pelvis, bone marrow aspirate and trephine (BMAT) were performed in all patients and a PET 
scan in 14(66%). At diagnosis; 7(33%) stage IV, 5(24%) Stage III, 7(33%) Stage II and 2 
(10%) Stage 1.   
 
Treatment consisted of systemic chemo-immunotherapy in all patients. RCHOP=19 (90%)  
RCVP/RCEOP =2 (10%) due to poor cardiac function. 
 
Median time to commencement of treatment from diagnosis was 15 (range 1-42) days. 
Delayed initiation of chemotherapy occurred due to surgical intervention for biopsies and 
treatment of infection.  
 
Conclusion 
There is a high level of consistency of care of patients with DLBCL in accordance with 
Victorian Department of Health guidelines. 

 

 

  



P274.  Central venous access device failure in the haematopoietic stem cell 
transplant population: a case study. 
 
Galligan E 1, Maxwell K 1, Gavin N 1,2 

 
1 Royal Brisbane and Women's Hospital, Brisbane, Queensland, Australia, 2 Griffith 
University, Brisbane, Queensland, Australia 

 
 

Introduction 

Treatment in haematology and haematopoietic stem cell transplant (HSCT) populations is 
unthinkable today without vascular access devices as patients are prescribed complex drug 
regimens. However, 20-50% of central venous access devices (CVADs) fail prior to 
treatment completion. Failure can be mechanical (blockage, dislodgement, vein thrombosis, 
CVAD rupture) or infective and may have a negative impact on symptom management and 
overall survival.  

Aim 

To critically reflect and evaluate the potential causes of CVAD failure in haematology and 
HSCT patients. 

Methods: Three case studies 

• A 69 year old gentleman, undergoing a BEAM autologous HSCT, experienced pain 
during a high dose potassium infusion. The patient had a portacath and a Hickman. The 
Hickman was removed as fracture was suspected. On removal the Hickman was noted 
to have split.  

• Whilst undergoing treatment for acute graft versus host disease of the gut, a 55 year old 
gentleman dislodged his peripherally inserted central catheter (PICC) whilst in the 
bathroom. He required a weekend PICC insertion as he was requiring maximal 
supportive therapy.  

• A 20 year old gentleman had the exit stitch around his Hickman removed on day +12 of 
his allogeneic HSCT. It was noted afterwards that fluid was oozing under the dressing. It 
is suspected that the Hickman was damaged accidentally with the stitch cutter. He 
required an urgent PICC insertion to prevent treatment disruption.  

 

Results 

These case studies will discuss circumstances around and identification of CVAD failure. 
This highlights the importance of routine observations and maintenance. Nurses can 
minimise CVAD failure by ensuring dressings are intact and adequately secured. Educating 
patients to report pain and swelling during infusions can assist nurses to detect the sign and 
symptoms of infiltration.  

Conclusion 

CVAD maintenance, including the early detection of CVAD failure, is primarily the nurses’ 
role. Early identification of CVAD problems will prevent treatment delays. 

 

 



P275.  Lesson from a case study of blood stream infection by carbapenem-

resistant Escherichia coli in an allogeneic haematopoietic stem cell transplant 

patient 

Gavin N 1,2,3, Sidjabat H 4, Subramoniapillai E 1, Patterson D 1,4 

 
1 Royal Brisbane & Women's Hospital, 2 Griffith University, 3 Queensland University of 
Technology, 4 University of Queensland Centre for Clinical Research 

 
 

Aim 

To critically reflect and evaluate the role of anti-microbial resistance in the allogeneic 
haematopoietic stem cell transplant (alloHSCT) population.  

Methods: Case study 

A 28 year old female patient was diagnosed with acute T-cell lymphoblastic leukaemia in 
June 2013 in Pakistan and failed induction chemotherapy with 66% blasts on day 15. She 
arrived in Australia in October 2013 for re-induction and achieved a complete remission. She 
was admitted for her alloHSCT in February 2014. Her treatment was complicated by multiple 
infections including extended-spectrum beta-lactamase-producing (ESBL) Klebsiella 
pneumoniae, carbapenem-resistant Escherichia coli and drug-resistant Enterococcus 
faecalis. She developed abdominal pain, diarrhoea, neutropaenic enterocolitis and atypical 
chest pain.  She died in intensive care on day +15 from overwhelming neutropaenic sepsis, 
bone marrow failure and veno-occlusive disease. Carbapenem-resistant Escherichia coli 
was isolated from her blood culture prior to her death and was available for further molecular 
investigation. 

Results 

Polymicrobial infection as described here occurred due to her immunocompromised 
condition. Pakistan has a high prevalence of carbapenem-resistant Enterobacteriaceae, in 
particular by New Delhi metallo-beta-lactamse 1-producing (NDM) E. coli. Of note, 
carbapenem is the last resort antibiotic to treat infections by multidrug-resistant bacteria. 
NDM-4 was identified as the resistance mechanism of carbapenem-resistant E. coli in this 
patient. This E. coli was suspected to be her gut coloniser. This E. coli was identified as 
phylotype B1 or commensal E. coli. It is conceivable that the patient died of overwhelming 
sepsis due to translocation of the bacteria from her gut.   

Conclusions 

This case study emphasizes the importance of anti-microbial stewardship. Anti-microbial 
resistance is a global problem and is of vital importance in the alloHSCT population. 
Treatments for haematological malignancies are unimaginable without anti-microbial 
therapy. AlloHSCT patients are at risk of developing life threatening complications due to 
their treatment and/or disease.  

 

 

 

  



P276.  Collecting autologous stem cells using two spectra plasmapheresis 
machines simultaneously. 
 
Gerace J 
 
 Fiona Stanley Hospital 

 
Background 

A patient with non-Hodgkin’s Lymphoma was mobilised with G-CSF (5mcg/kg BD 
subcutaneously) for routine Autologous peripheral blood stem cell (PBSC) collection. 
Routine blood test day +13 after R-ICE chemotherapy showed CD34=9.8x106/L. There were 
physical constraints on the unit at this time (no free machines/beds to collect following day 
after Plerixafor). Hence, the patient was consented for Autologous PBSC collection utilising 
2 plasmapheresis machines simultaneously utilising an internal jugular (IJ) Vascath.  

 
Aims of Procedure 

1. To Maintain patient safety 
2. To collect sufficient PBSC for single Autologous transplant in single day 

collect 
 

Method 

The patient was connected to Cobe and Optia (CNMC program) via Y-line to the IJ Vascath. 
Inlet speed on both machines commenced at 40 to determine tolerance of vascular access 
and patient safety. Citrate ratio commenced at 1:28 to reduce increased risk of toxicity. 20ml 
of citrate added to collect bags to prevent platelet clumping. Inlet speed on machines 
gradually increased to 60 for remainder of collect. There were no issues with vascular 
access. Calcium Gluconate (11mmol) given during procedure to prevent citrate toxicity.  
 

Result 

A total of 48 litres of whole blood was processed over a 7 hour period. The Optia processed 
24 litres of blood and collected 1.3 x 106/Kg. The Cobe processed 24 litres of blood and 
collected 1.1 x 106/Kg. A total of 2.4 x 106/Kg stem cells were collected. Viability of the cells 
was 99%. There were no complications for the patient.  
 

Conclusion 

This case demonstrates that safe and effective collection of PBSCs for autologous transplant 
via simultaneous use of 2 Spectra Plasmapheresis machines. This procedure could be 
considered in situations of limited resources to perform a single day collect.  

 

 

  



P277.  Hickman vs PICC: a retrospective analysis of central line complications 
in acute leukaemia. 
 
Haywood P, Bacon L 
 
 Royal Melbourne Hospital 

 
Aim 

Central lines (CLs) are often necessary to treat patients with acute leukaemia. Serious 
complications such as central line associated blood stream infection (CLABSI) and venous 
thrombosis (VT) are not unusual. In our institution, choice between Hickman catheter and 
peripherally inserted central catheter (PICC) partly depends on staff preference. We sought 
to compare the rates of complications between Hickman catheters and PICCs inserted over 
the past two and a half years in patients with newly diagnosed acute leukaemia undergoing 
intensive chemotherapy in our haematology unit. 

Method 

The medical records of all patients who commenced intensive chemotherapy with curative 
intent for a newly diagnosed acute leukaemia from Jan 2013 to June 2014 were reviewed. 
Date of insertion and removal, type of CL, and reason for removal were assessed. CLABSI 
was determined using the definition described by the National Healthcare Safety Network. 
VT was determined by diagnosis on ultrasound report. CL survival was analysed with the 
Kaplan-Meier method. Statistical significance in categorical variables was determined using 
the Fisher exact test. 

Result 

There were 85 patients with 129 CLs (43 Hickman, 86 PICC) with 6797 line days included in 
the analysis. Rates of CLABSI and VT requiring CL removal were similar. For Hickman 
catheters: CLABSI 16% or 2.23 per 1,000 line days, VT 0%. For PICCs: CLABSI 9% or 2.18 
per 1,000 line days, VT 7%. Hickman catheters incurred significantly fewer non-infectious 
complications requiring removal; 0 vs 14 (16%) for PICCs (p = 0.0047) 

Conclusion 

Hickman catheters were more durable in this patient cohort, though there were no significant 
differences in rates of CLASBI or VT; a finding consistent with other published data. 



 
 

 

  



P278.  Does the Cancer Outreach Program make a difference? Yes it does! 
 
Hobbs C 1, Cryer J 
 
1 St George Hospital, 2 St George Hospital 

 
 

The Cancer Outreach Program (COP) has been conducting an early discharge service for 
patients receiving Peripheral Blood Stem Cell transplants(PBSCT) at St George hospital for 
a few years. We decided to review the service in 2015 for all patients referred to COP in 
2014. 

COP is funded by Chronic & Complex Disease funding. It is staffed by 2 
Hematology/Oncology FTE Clinical Nurse Consultants. The 3 main aims of the service is to 
1) Decrease Length of stay(LOS), 2) Decrease Emergency Department(ED) admissions, 3) 
Improve Quality Of Life(QOL) 

A total of 26 PBSCT were conducted in 2014 at St George Hospital, of those patients 18 
were early discharge with COP. 8 patients either lived out of area or were deemed not 
suitable for early discharge 

In early discharge the patients are discharged home either D0 or D+1. COP make daily visits 
with assessment until patients engrafted or were admitted with febrile neutropenia (or other 
problems for which COP could not manage at home safely). 

Diagnostic Related Group (DRG) & ANWU data were used to evaluate the service. 

We reviewed, number of days at home, LOS at readmission, days to engraftment & 
compared patients who went home with COP support & those who did not receive COP 
support. 

This talk will discuss the outcomes of the review, coding issues and future initiatives. 

 

 

 

 

 

 

 

 

 

  



P279.  The establishment of an allogeneic stem cell transplantation service at 
Austin Health 
 
Hopkins B, Grigg A, He S 
 
 Austin Health 

 
Aim and Method 

To describe the logistics involved in the establishment of an allogeneic (sibling and 
unrelated) stem cell transplantation (alloSCT) unit within a pre-existing unit (Austin Health 
[AH]) in collaboration with another tertiary metropolitan hospital (Royal Melbourne Hospital 
[RMH]).  

Result 

2012:  

1) Concept of establishing an alloSCT unit developed by AH haematology and executive 
approached 2) Defining clinical and operational governance. 

2013:  

1) Agreement ‘in principle’ from AH Executive 2) Formal detailed proposal put to AH 
Executive. 

2014: 

1) Presentation of business case and proposed protocols to AH Executive and New 
Technology and Innovations Committee 2) Appointment of a Nurse Unit Manager and an 
alloSCT Coordinator, both with allograft experience. 

2015: 

1) Establishment of an alloSCT Steering Committee to oversee the development of the 
service 2) Extensive consultation with AH departments (Pathology, Apheresis, Blood Bank, 
ICU, ED, Respiratory, ID units) and external health sites (RMH BMT Unit, Peter MacCallum 
Radiotherapy Unit [PMRU]) 3) Preparation and signing of a joint Memorandum of 
Understanding between AH and RMH 4) Determination of local and international 
accreditation requirements involving obtaining accreditation from Australian Bone Marrow 
Donor Registry (ABMDR) to perform matched unrelated donor (MUD) allografts and 
competency requirements for BMT consultants established (nothing mandated in the 
literature) 5) Regular nursing, allied health and medical education sessions commenced 6) 
Nursing mentorship days on the alloSCT ward at RMH arranged 7) RMH alloSCT protocol 
reviewed and adapted for local use 8) Development of transplant referral pathways and 9) 
outpatients follow up model of care.  

Conclusion 

The establishment of an alloSCT service involves multiple challenges, including the 
complexities of business case preparation and executive negotiation, staff misconception of 
allograft toxicities and outcome, requirements for expanded scope of practice and expertise 
by various departments and substantial accreditation requirements. Overcoming these 
requires multidisciplinary goodwill and co-ordination.  

 



P280.  A multidisciplinary challenge: A case of severe acute graft versus host 
disease 
 
Horne A 1,2, Noakes C 1,2, Tan Y 1,2 

 
1 St Vincents Hospital, 2 Kinghorn Cancer Centre 

 
 

Background: Acute graft versus host disease (aGVHD) is a common complication of 
allogeneic stem cell transplant.  A case of severe aGVHD affecting the skin of a 50 year old 
man undergoing unrelated donor stem cell transplant for myelodysplastic syndrome (MDS) 
with monosomy 7 is presented.In addition to the MDS the patient had a longstanding 
diagnosis of HIV well controlled on triple therapy. 

Case: The patient received reduced intensity conditioning with haemopoietic stem cell 
transplant from a HLA compatible donor. The patient experienced the expected 
complications of febrile neutropenia and mucositis. On day +11 a rash developed initially 
thought to be an antibiotic reaction. The rash worsened, steroids were commenced at day 
+14 as per protocol for aGVHD prophylaxis. Despite maximal therapy the rash deteriorated 
over 3 weeks. The patient required frequent complex dressing changes, the dermatology 
team was consulted, a differential diagnosis of Steven Johnson Syndrome or drug 
interaction between anti-retroviral and chemotherapy were considered. As a result of skin 
desquamation the patient experienced severe pain requiring input from the acute pain 
service. Other issues encountered included worsening mucositis with bleeding and acute 
kidney injury likely due to Cyclosporin. The patient deteriorated on day +39 with hypothermia 
and poor oxygen levels. After discussion with the patient and his family a decision was made 
to provide comfort measures only. The patient died peacefully. 

Conclusion: The severity and extent of the aGVHD posed a challenge to staff unfamiliar 
with dealing with skin desquamation akin to burns.  

Acknowledgements: The nursing staff on Xavier 9 South Ward 

 

 

 

  



P281.  Identifying common themes and topics for educational seminars that 
meet the needs of patients from a diverse range of haematological conditions. 
 
Hoyt R 1, Cowan E 2 

 
1 Southern Blood and Cancer Service, 2 Leukaemia and Blood Cancer New Zealand 

 
Background 

The Southern Blood and Cancer Service (SBCS) cover a population of 300,000 within the 
Otago/Southland region of New Zealand (NZ). Leukaemia & Blood Cancer New Zealand 
(LBC) is the only organisation dedicated to supporting patients and their families living with 
malignant and non-malignant haematological conditions. LBC coordinates support groups 
throughout NZ but prior to 2014 no regular meetings were being held in this region. Support 
groups with an educational focus have been shown to be effective in improving patients 
coping abilities and knowledge. LBC in conjunction with the SBCS commenced educational 
seminars in August 2014.  

Aim  

To establish and evaluate monthly educational seminars that would meet the needs of 
patients from a diverse range of haematological conditions at varying stages of treatment 
and recovery. 

Method  

An initial focus group meeting was held to determine educational and supportive care needs. 
Monthly seminars facilitated by LBC began in August 2014; each ran over 2 hours. Anyone 
who attended a seminar (n=25) was asked to complete a self- administered questionnaire at 
the end of ten months to determine the effectiveness of the format. 

Results 

Thirteen questionnaires were returned, with 80% of respondents stating that the educational 
seminars met their needs and expectations. Main reasons for attendance were to ‘gain 
information’ and ‘support others’.  Interactive presentations were preferred over didactic 
ones. Opportunities for group discussion and sharing of experiences were common themes 
reported. 

Topics have included; Emerging therapies; Survivorship; How to make your medical team 
work for you; Back in Motion- an exercise programme; Advanced care planning; What your 
blood tests mean (the most popular topic); Coping with the effects of steroids. 

Attendance varied with between 9 to 25 patients and carers at each session. 

Conclusion 

Generic topics are useful in providing support and information to a broad group with 
opportunities for group discussion and sharing of experiences important components. 

Future directions include creating a newsletter to summarise presentations. 

 

 

  



P282.  The attitudes, use and disclosure of use of complementary and 
alternate medicine (CAM) in those with a blood cancer. CAM we do more? 
Should we do more? 
 
King T 1, 2, Houteas K 2, Grant S 3, Taylor S 2, Barnett C 2, White K 2 

 
1 Sydney Nursing School, Cancer Nursing Research Unit, 2 Institute of Haematology, Royal 
Prince Alfred Hospital, 3 University of Western Sydney 

 
 

Aim 

‘Complementary and alternative medicine’ (CAM) includes natural products, mind/body 
practices and ‘whole system’ interventions. CAM-use is reportedly high among cancer 
patients but little is known about use among blood cancer (BC) patients.  We investigated 
CAM-use, attitudes and disclosure among BC patients and attitudes and use among 
haematology health professionals (HP).  

Methods 

Participants were adult English-speaking BC patients recruited from a large tertiary hospital 
and two national patient associations. HPs were recruited from the same hospital and the 
Haematology Society of Australia and New Zealand. Surveys were developed specifically for 
this investigation and included components modified from other validated surveys.  
Participants completed an online or paper survey.   

Results 

Of the 265 patients surveyed, 62% currently use CAM.  Reasons for use were to: cope with 
the cancer experience(57%), reduce symptoms(51%), decrease emotional stress(48%), 
prevent future health problems(40%) and/or treat cancer(21%). Only 38% had discussed 
CAM with their haematologist and 32% did not discuss CAM with any HP, most commonly 
because the HP never asked(30%). Ten percent were warned about risks. Reasons for not 
using CAM: interference with conventional treatments(36%), unable to find good 
practitioners(41%) and concerns about side-effects(28%).   

Of the 176 HP surveyed, 91% supported mind/body therapies and 41% supported natural 
products. Almost half(48%) always asked about CAM-use but few(19%) felt they could 
advise patients or discuss CAM therapies(30%). Many HPs wanted to learn more(79%). Of 
the CAM listed, 41% were strongly against Chinese herbs and 33% Vit C(IV).  

Conclusion 

CAM-use is common among people with a BC, aiding coping with experience and symptoms 
of disease. Consistent with other cancer groups, patient disclosure is low. HP findings reveal 
limited confidence about advising patients but strong desire to improve knowledge.  Given 
many patients use CAM alongside conventional treatments, improved understanding of 
benefits, risks and interactions could aid communication and decision-making and improve 
outcomes.  

 

 

 



P283.  Developing a Pathway to Improve Psychosocial Support for Patients 
Undergoing Peripheral Blood Stem Cell Harvest (PBSCH) and Autologous 
Stem Cell Transplant (ASCT). 
 
Milton C 1, Walker M 1, Rowlings P 1, 2 

 
1 Calvary Mater Newcastle, Newcastle, NSW, Australia, 2 University of Newcastle, 
Newcastle, NSW, Australia 

 
Aim 

To develop appropriate and validated Distress Screening (DS) tools, resources and 
psychosocial assessment and intervention trigger requirements to achieve standard of care 
in supporting the patients’ psychosocial needs on their PBSCH/ASCT journey. 

Background 

Cancer services strive to provide treatment regimens in the ambulatory care setting in order 
to provide less impact on the patients’ quality of life. PBSCH/ ASCT is a complex multi-step 
process. At our facility much of the PBSCH/ASCT procedural steps are done in ambulatory 
care. 

Distress is a multifactorial unpleasant emotional experience of a psychosocial nature that 
has the potential to significantly impact patients’ ability to cope, comply and effectively 
manage their treatment and outcomes. 

The change from inpatient to outpatient based treatment at our facility led to the identification 
of a service gap in psychosocial support. 

Method 

The first stage of this planned pilot study is the development of the tools, resources and 
evaluation processes. Ethics approval will be sought prior to commencing the study. It is 
anticipated that eligible participants will be provided with distress assessment tools at 3 set 
time points in their PBSCH journey. The data from the tools will be utilised to establish 
individualised psychosocial needs, interventional requirements and care plan. An end time 
point will allow participants to evaluate the usefulness of our interventions. 

Result 

The DS tools have been developed and validated. Resources and psychosocial assessment 
plan pathways are in place ready to commence pilot study, following verification of ethics 
approval.  

Conclusion 

From this pilot study it’s anticipated we will demonstrate an improvement in the patients’ 
journey by screening, assessing, and reducing patient stressors in the area of our 
acknowledged service gap. It is also anticipated that this more streamlined proactive 
approach to patients’ psychosocial needs will reduce crisis intervention and reactive 
management. 

 

 

 



P284.  Food allergens & allergic reactions from blood transfusions 
 
Thrift L 
 
 New Zealand Blood Service 

 
 

Introduction 

Donors with severe allergies or those who have had an anaphylactic event within the last 10 
years are deferred from donating blood. However, some donors and those with milder 
allergic conditions continue to donate. With the increasing numbers of allergies to a variety 
of foods and environmental contaminants reported today, is this something we need to be 
concerned about?  

Discussion 

There are very few articles and discussions about this subject and less on the outcome for 
the recipient. NZ Haemovigilance reports that 23.25% of transfusion-related adverse events 
were allergic reactions; yet there is no follow up to establish the cause of these reactions. 

Internationally, there is evidence of children having had anaphylactic reactions following 
transfusions, from donors that have eaten peanuts prior to their donation. On the other hand, 
some recipients have developed allergies to previously tolerated foods after receiving blood 
components.  

Conclusion 

The evidence available demonstrates that passive transmission of allergies does occur. Do 
we need to more thoroughly follow up on allergic reactions to blood components? Are 
donors being screened enough? Or is there more we can do to protect the recipients? 

 

 

 

  



P285.  Therapeutic apheresis no go: plasma too thick to flow 
 
Wake B 1, Doyle S 1, Lee C 2, Messias J 3, Shanmuganathan N 2 

 
1 Royal Adelaide Hospital, 2 SA Pathology, 3 Queen Elizabeth Hospital 

 
 

Aim 

Review of management of cryoglobulinaemia and hyperviscosity in a patient with previously 
untreated Waldenstrom’s macroglobulinaemia. 

Method 

A patient with untreated Waldenstrom’s macroglobulinaemia presented with acute and 
rapidly progressive neurological deterioration secondary to hyperviscosity associated with 
cryoglobulinaemia (cryoglobulin level of 26.9g/L).  A literature search was conducted after 
five unsuccessful attempts at automated therapeutic plasma exchange (TPE), with 
precipitation of plasma/clotting in the apheresis circuit. Manual whole blood exchange as a 
potential treatment option, albeit time and labour intensive, was attempted to reduce 
cryoglobulin and viscosity levels to enable successful automated TPE. 

Results 

Manual whole blood exchange of 0.7 whole blood volumes reduced “visible” clumping in 
blood, allowing automated TPE to be performed post manual procedure. Following the 
manual exchange and a further four automated plasma exchanges, the cryoglobulin level 
reduced to 0.1g/L. This resulted in gradual resolution of the patient’s neurological symptoms, 
allowing successful discharge the following week.  

Conclusion 

Manual whole blood exchange method had previously never been employed by this 
apheresis unit. It facilitated successful automated depletion of cryoglobulins and reduction in 
hyperviscosity, with improvement in clinical symptoms.  

 

 

 

 

 

  



P286.  Caring for carers of bone marrow transplant (BMT) patients: Exploring 
carer confidence 
 
Wilczek K 1, Mangan H 1, Barnett C 2, White K 2 

 
1 Institute of Haematology, Royal Prince Alfred Hospital, 2 Cancer Nursing Research Unit, 
The University of Sydney 

 
 

Aim 

The impact of a cancer diagnosis goes beyond the individual, with family having a significant 
role in providing ongoing emotional and physical support. Caregiver fatigue may develop due 
to the many competing physical, social and emotional demands of caring for cancer patients. 
Providing tailored practical information, clarifying expectations, offering guidance on  seeking 
help and advice regarding how to care for themselves can reduce carer burden (Given & 
Northouse, 2011; Given et al, 2012). This project aimed to increase carer confidence in 
supporting newly discharged bone marrow transplant (BMT) recipients through an interactive 
education program.  

Method 

Evaluation methodology was used to examine the impact on carer confidence.   Brief 
questionnaires to assess level of confidence were implemented pre- and post- each session.  
Questions were specific to the content of that session.  Following completion of the program 
an overall evaluation survey was also completed. The education sessions were developed 
drawing on evidence from literature, unit specific practice guidelines and the team’s 
expertise. Carers of individuals who were about to receive, or currently receiving BMT, were 
invited to attend the education program. Completing the evaluation was not a program 
requirement.  

Results 

Up to 14 carers attended each session.  Data was grouped and analysed using SPSS.  
Wilcoxon (2 related pairs) tests explored changes in confidence for each session.  Effect 
sizes ranged from -0.75 to -0.90 indicating large to very large improvements in confidence 
from pre- to post- education sessions.  Overall satisfaction with presentation and content of 
the sessions was also very high (M=4.57, SD=.33, range 3.9-5). 

Conclusion 

Carers were noticeably more confident about their knowledge base around BMT, and how 
they should care for themselves, after attending the education program. Qualitative feedback 
was overwhelmingly positive.  Constructive feedback on content will guide further 
refinement.  The team is exploring other mediums to deliver this program.   

 

 

 

  



P287.  Development of a patient tool for the self-administration of biotherapies 
 
Young K, Lawrence C 
 
 WA Cancer and Palliative Care Network 

 
Background 

The treatment paradigm of haematological cancer is rapidly evolving with the emergence of 
novel therapies and a shift to manage complex treatment regimens predominantly within the 
ambulatory setting. A number of therapies are also now available for administration 
subcutaneously reducing administration time required within the ambulatory clinic. 
Anecdotally, in Perth a number of patients are currently being taught to self-administer their 
treatment. This has helped to foster patient independence and reduce the impact travelling 
to a treatment facility may have on their quality of life. 

Aim 

The aim of this paper is to outline the process in developing a patient tool to assist with the 
self-administration of subcutaneous biotherapy. Ultimately clinical guidelines will be 
established for the patient self-administration of subcutaneous biotherapy. 

Method 

A review of the literature was undertaken to determine the existence of similar patient 
programs and identify key strategies in developing a patient tool. A model of care will be 
identified which will include, but may not be limited to, a comprehensive risk assessment and 
the development of a patient education tool. This will be in the form of a patient diary which 
will include the steps of self administration, patient compliance education and be able to 
record vital patient information & data. 

Results 

The model of care and patient tool will be discussed and reported on by HAA 2015. 

 

 

 

 

 

 

 

 

  



P288.  Cryopreservation of haematopoeitic progenitor cells in a patient with 
cryoglobulinaemia - a case report 
 
Agarwal V, Kariotis M, Bryant A, Watson A 
 
 Liverpool Hospital 

 
Case 

Patient is a 65 year old woman diagnosed with IgG kappa multiple myeloma and type 1 
cryoglobulinaemia (cryocrit 44%) after presenting with Streptococcal meningitis and septic 
arthritis. Treated with 4 cycles of CyBorD induction chemotherapy. Cryoglobulins reduced 
during therapy but cryocrit was 21% just before planned Cyclophosphamide mobilisation. No 
published information is available on the cryopreservation of haematopoietic progenitor cells 
(HPC) inpatients with a high level of cryoglobulins although there is published information as 
well as local experience in patients with cold agglutinins. 

Method 

Patient was mobilised with cyclophosphamide 2g/m2 followed by G-CSF 10ug/kg/d. Due to 
concerns about possible precipitation or other adverse event with cryopreservation, it was 
decided to perform plasmapheresis prior to collection of HPCs. The patient had total of 15.4 
x106CD34 cells/kg collected in 2 leukaphereses. The method for processing and 
cryopreservation for cold agglutinin positive patients was used. Cells were processed and 
cryopreserved the same day and kept at room temperature before processing. The cells 
were centrifuged and the maximum amount of plasma was removed. The volume difference 
was made up with 2.5%albumex-4 to 100ml 0.9% sodium chloride solution. The cells were 
cryopreserved at a controlled rate as per standard operating procedure and stored in liquid 
nitrogen storage tank until required for infusion. Pre & post thaw V-CD34 counts were 
performed using single platform flow cytometry method with no apparent interference in 
results. 

Result 

Patient received high dose Melphalan conditioning therapy and 7.5 x106 CD34 cells/kg were 
infused 24 hours post Melphalan. There was no immediate or delayed post infusion adverse 
reaction. Patient successfully engrafted with neutrophils >0.5x109/L on day 11 and platelets 
> 20 x109/L unsupported on day 15. Cryoglobulins were undetectable post-transplant. 

Conclusion 

It is possible to perform successful autologous HPC collection and transplant on patients 
with cryoglobulinaemia.  

 

 

 

  



P289.  Filtration of Haematopoietic Progenitor Cell (HPC) for Infusion 
 
Anwar Z, Zarkos K, Kabani K, Brown R, Wright C 
 
 Royal Prince Alfred Hospital 

 
 

Aim/Background 

A validation was performed with the aim to determine the cell recovery following filtration of 
thawed HPC through a 200 micron in-line blood filter. The current international standard, 
Circular of Information for the Use of Cellular Therapy Products (September 2013) states 
that products may be filtered through a 170- to 260-micron filter designed to remove clots 
(page 12). 

Methods 

Calculate the pre-filtration volume by subtracting the empty freeze bag weight from the 
thawed freeze bag / product contents weight and divide by 1.04 (volume by weight 
validation). 

Calculate the post-filtration volume by subtracting the empty transfer pack weight from the 
transfer pack / filtered product and diluent contents weight and divide by 1.04 (volume by 
weight validation). 

Perform a viable TNC and CD34+ cell enumeration on pre- and post-filtration samples, set 
up enumeration as soon as sample is obtained. Enumeration is performed in the usual 
manner as discussed in the CD34 Enumeration by Single Platform Technique: BD 
Instrument Protocol, Clinical Software standard operating procedure. Results were used to 
calculate the cell recovery. 

Results 

There was not a substantial loss of TNC or CD34+ cells with this filter and the median 
recoveries were comparable to the BMT Network validation for standard volume products. 
After filtration, the median viable TNC recovery was 87%, and median viable CD34+ cell 
recovery was 101%. 

Statistical analysis using the t-Test for pre- and post-filtration TNC and CD34+ cells gave the 
following results: TNC, t-Test = 0.0206, p = 0.9839, Not Statistically Significant; CD34+, t-
Test = 0.3926, p = 0.7005, Not Statistically Significant. 

The data from this validation indicates that the 200 micron in-line blood filters are suitable for 
filtration of thawed HPC products. Filtration of thawed HPC products for infusion may reduce 
the risk of adverse events potentially associated with infusion of cell aggregates and clots. 

Conclusion 

There was not a substantial loss of TNC or CD34+ cells with this 200 micron in-line blood 
filter.  

 

 

 

  



P290.  Successful single lung transplant for severe lung graft versus host 
disease two years after sibling allograft for all: case report and review. 
 
Cooney J 1, Irhimeh M 2, Musk M 1 

 
1 Fiona Stanley Hospital, 2 CTTWA, Royal Perth Hospital 

 
 

Aim 

To report a challenging case of a male patient who is currently 30 years of age and 
recovering well ten months after a single lung transplant for respiratory failure associated 
with severe Graft versus Host Disease (GVHD).  He had total body irradiation (TBI) and 
Cyclophosphamide conditioning for matched sibling peripheral blood stem cell (PBSC) 
transplant two years earlier. 

 Method 

The case was reviewed together with associated investigations including laboratory, imaging 
and pulmonary investigations.  The patient was seen regularly and the previous case notes 
were examined including previous therapies.  Ongoing clinical follow-up, together with 
haematological and respiratory parameters continue.  Relevant literature was reviewed. 

Results 

The challenges of ALL management in second remission in a young male were presented, 
proceeding to HLA-matched sibling allograft. Radiation-based conditioning was not 
associated with any clinical deterioration in early respiratory function, but subsequently 
severe acute generalised graft versus host disease was associated with dyspnoea.  
Cyclosporine continued together with steroids, mycophenolate, etanercept, and 
mesenchymal stromal cells (MSCs) with limited and gradual response.  While other organ 
systems stabilised, respiratory function continued to deteriorate requiring domiciliary oxygen, 
as well as subsequent multiple admissions for pneumothoracies. Despite marked 
deconditioning, the patient was accepted for successful single lung transplant, continuing on 
cyclosporin and mycophenolate.  His ALL remains in remission and he continues to return 
towards normal activities.  

Conclusion 

Successful lung transplantation may be a salvage option for patients with respiratory failure 
associated with severe graft versus host disease. 

 

 

 

 

  



P291.  Magnetic separation does not provide adequate purity for use in down-
stream analysis. 
 
Favaloro J, Antonenas V, Yehson K, Hansra G, Clancy L, Passalic L, Gottlieb D 
 
 Westmead Hospital 

 
Aim 

To evaluate the suitability of magnetic separation as an alternative to FACS sorting for 
purifying leukocyte subsets for use in single cell molecular chimerism analysis. 

Method 

Fresh LiHep samples from healthy volunteers (n=6) and patients at various stages of 
haematopoietic recovery (n=12) were purified using an automated magnetic cell separation 
platform and evaluated for purity and recovery by flow cytometry. 

Results 

Purity of CD3 T cells isolated from fresh whole blood from patients (mean purity: 73.8%, 
range: 12.8-97.8, n=12) was significantly (t=2.23, p=0.04) lower than samples from healthy 
individuals (mean: 97.7%, range: 94.1-99.9, n=6) (figure 1). Purity appeared to be related to 
starting CD3 numbers with significant positive correlation between CD3 purity and absolute 
number of CD3 cells present in loaded whole blood samples (n=16, r=0.63, p=0.006) (figure 
2) 

Recovery of purified CD3 cells appeared independent of starting CD3 numbers, although 
significantly greater recovery was obtained when purifying samples from healthy donors as 
compared to patients who had undergone stem cell transplantation (t=4.94, p=0.0001) 
(figure 3). It should be noted that recovery showed a wide range for both normal donors 
(mean: 92.0%, range: 34.8-145.4, n=6) and BMT patients (mean: 21.6%, range: 1.9-55.3, 
n=6). The fact that half the samples from healthy donors showed greater than 100% 
recovery also warrants further investigation. 

Conclusion 

Single cell chimerism is a useful tool, allowing clinical intervention which has been shown to 
improve patient outcomes. The current gold standard, molecular single cell chimerism 
analysis is dependent on cell purities in excess of 98%. While magnetic separation 
performed reasonably with samples from healthy individuals, it failed to obtain adequate cell 
purity with leucopoenic patient samples which represent significant proportion of clinical 
samples. The current method of cell sorting by flow cytometry is time consuming, however it 
provides unmatched purity required for this critical clinical application. 
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P292.  Incidence of second transplantation in multiple myeloma – experience 
of the Royal Hobart Hospital 
 
Johnston A 1, 2, Ragg S 1, 2 

 
1 Royal Hobart Hospital, 2 University of Tasmania 

 
 

Aim 

High dose chemotherapy and autologous stem cell transplantation is a standard of care for 
younger patients (<65 years) with newly diagnosed myeloma and for selected patients up to 
75 years.  Many transplant centres including our own collect enough peripheral blood stem 
cell progenitors (PBSC) to permit 2 autologous transplants.   Some centres such as the 
Mayo Clinic only collect PBSC for a single transplant in patients >65 years.  To determine 
the appropriateness of these practices we sought to determine the incidence of second 
transplantation at our institution stratified by patient age. 

Method 

This was a retrospective audit of our transplant database over a 10 year period from 
01/01/2005 to 31/12/2014.  We excluded a cohort of 17 patients who had been treated on an 
experimental protocol involving high dose chemotherapy (melphalan 140mg/m2) and 
planned tandem transplantation.  

Results 

During this time period we performed 113 transplants in 90 patients.  17 patients who 
received tandem transplantation in the context of a clinical trial were excluded.  The final 
cohort thus included 80 transplants which were performed in 73 patients.  One patient who 
received a transplant in this period had previously received autologous transplantation 
before this time period.  The median age of patients at the time of mobilisation was 58 years 
(range 38.8 to 71.8).  The majority of patients were mobilised with high dose 
cyclophosphamide and G-CSF.  10 patients required remobilisation to achieve sufficient 
PBSC for 2 transplants (target of 4 x 10^6/kg). There were 8 second autologous transplants 
(11%) of which 7 occurred in patients <65 years with only 1 occurring in a patient >65 years. 

Conclusions 

We found a relatively low rate of second transplantation overall, particularly in patients >65 
years.  It may be reasonable to collect PBSC for single transplantation in myeloma patients 
>65 years and reserve double collection for younger patients.  

 

 

 

 

 

 

 



P293.  Gaseous decontamination of a vapour phase liquid nitrogen vessel 
 
Munro K, Dyson P, Purins L, Stevens J, Lewis I 
 
 SA Pathology 

 
 

The storage of HPC products in vapour phase liquid nitrogen provides higher safety for 
products and reduces the risk of infectious disease contamination between products as has 
been reported in liquid phase storage.  Operator safety is also improved as the liquid 
nitrogen is contained in the base of the vessel.  However the design of these vessels has 
made cleaning and decontamination a difficult task.   

The aim of this report is to document the process followed by our laboratory to restore an 
empty vessel to use for safe storage of HPC products. 

The vapour phase vessel in question had previously been used for storing animal cellular 
therapy products.  The vessel was empty, however to safely reinstate it for human products, 
cleaning and decontamination was required.  Due to the inaccessible areas in the vessel, a 
validated gaseous process was required.  Traditional decontamination methods involve 
substances such as formaldehyde, a carcinogen which leaves residues.  This was not a 
suitable method for a vessel to be used for transplantation products. 

The Calibration and Testing Laboratory of SA Pathology had recently purchased a DRS 
Laboratories chlorine dioxide system for decontaminating biological safety cabinets.  
Chlorine dioxide solution has been in use as a disinfectant since the early 1900s, with a 
generator to produce the gaseous phase for microbiological applications first patented in 
1981. 

The vessel was decontaminated using the chlorine dioxide system which operates on a 
dosage per cubic volume of space principle, with a target dose of 4.7mg/l achieved.  
Biological indicators (BIs), validated for this system, in addition to BI strips, were located 
throughout the vessel.   

Decontamination was successfully achieved with negative results for all test pieces and a 
positive for the control.  The vessel was then recommissioned for use for HPC products.  
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