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Dr. LAW Man Fai

Chairman

The Hong Kong Society of Haematology

Dear Members and colleagues,
 
It is my great pleasure to welcome all of you to the 51st Annual 
scientific meeting (ASM) of The Hong Kong Society of Haematology 
(HKSH). The treatment for various haematological diseases is rapidly 
evolving in the past 50 years. Over the years, the ASM of HKSH has 
become the largest haematology meeting in Hong Kong.
 
This year the Organising Committee has complied a programme 
consisting of a variety of haematological topics such as acute 
myeloid leukaemia, acute lymphoblastic leukaemia, lymphoma, 
multiple myeloma, amyloidosis, myelofibrosis and paroyxysmal 
nocturnal haemoglobiuria. We have also invited Prof. Lucy GODLEY, 
Clinical Director of Cancer Genetics of University of Chicago to 
speak to us on “Germline predisposition to haematological 
malignancies” in the Presidential Symposium of the ASM. We are 
honoured to have distinguished international speakers to share the 
updated information of the management of the diseases and their 
experiences with us.  
 
Prof. Henry FUNG Chi Hang, the current Chairman of the 
Department of Bone Marrow Transplant and Cellular Therapies, Fox 
Chase Cancer Center at Temple University Hospital, Philadelphia will 
talk to us on the topic of “CAR-T cell therapy and bispecific 
antibodies in the treatment of haematological maliganacies” in our 
first Homecoming Symposium of ASM. 
 
The new fellows will present the findings of their dissertations in the 
New Fellow presentation session of the meeting.
 
I would like to thank the Organising Committee, speakers, sponsors, 
and event organisers for their support and contribution to make the 
meeting a success. I look forward to seeing you in the meeting, and 
hope you will enjoy the inspiring presentations. 
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Venue Meeting Rooms S221 – S230,
2/F, Hong Kong Convention and Exhibition Centre

Date & Time 6 April 2024 (Saturday)
14:00 – 20:10

Event
Secretariat

Email: support@eventgenie.com.hk
Tel: +852 5303 1320

Entitlement

All participants will be entitled:
▪ Access to all scientific sessions
▪ Programme book
▪ Certificate of attendance

(subject to certain criteria requested by the respective Colleges)
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Session co-hosted by Hong Kong Haematology Nursing Association

Lunch12:00 – 14:00

Opening remarks
Dr. LAW Man Fai

14:00 – 14:05

Session 1: Myelofibrosis
Chairpersons:  Dr. LAW Man Fai, Dr. Gloria HWANG Yu Yan

Addressing the challenges of anaemia and thrombocytopenia in myelofibrosis
Prof. Dr. Haifa Kathrin AL-ALI (Germany)

14:05 – 14:35

Session 2: Amyloidosis
Chairpersons:  Dr. LAW Man Fai, Dr. Gloria HWANG Yu Yan

State of the art on the diagnosis and therapeutic in AL amyloidosis
Prof. Morie GERTZ (Untied States)

14:40 – 15:10

Presidential symposium
Chairperson: Dr. LAW Man Fai

Germline predisposition to haematological malignancies
Prof. Lucy GODLEY (United States)

15:15 – 15:55

Outstanding new haematology fellow award presentation15:55 – 16:00
Group photo16:00 – 16:05

Break time (Posters & Exhibits)16:05 – 16:35
Session 5: Acute leukemia

Chairpersons: Dr. LAW Man Fai, Dr. HA Chung Yin, Dr. Rosalina IP Ka Ling
Session 4: Lymphoma

Chairpersons: Dr. Gloria HWANG Yu Yan, Dr. Vivien MAK Wai Man, Dr. William CHOI Wai Lap

Future direction of ALL treatment in the new era of noval therapies
Prof. Robin FOÀ (Italy)

Unveiling breakthroughs in DLBCL therapies: 
Embracing the era of bispecific antibodies and ADCs

Prof. Georg LENZ (Germany)
16:35 – 17:05

A new era of acute myeloid leukemia management
Prof. Edgar JOST (Germany)

Role of BTKi in the management of marginal zone lymphomas and follicular lymphoma
Prof. Chan Yoon CHEAH (Australia)

17:10 – 17:40

Session 7: Multiple myeloma
Chairpersons: Dr. LAW Man Fai, Dr. HA Chung Yin, Dr. Rosalina IP Ka Ling

Session 6: Paroxysmal nocturnal haemoglobinuria
Chairpersons: Dr. Gloria HWANG Yu Yan, Dr. Vivien MAK Wai Man, Dr. William CHOI Wai Lap

Latest update on management of high-risk multiple myeloma
Prof. Thierry FACON (France)

Rare but important to know – A novel mechanism for PNH management 
Prof. Alexander RÖTH (Germany)

17:45 – 18:15

Break time (Posters & Exhibits)18:15 – 18:30

Homecoming symposium
Chairperson: Dr. LAW Man Fai

T-cell re-direction therapies for treatment of lymphomas and myeloma
Prof. Henry FUNG Chi Hang (United States)

18:30 – 19:00

Nursing symposium
Session co-hosted by Association of Hong Kong Nursing Staff

Chairperson: Mr. Simon LEUNG  |  Moderator: Ms. Maryanne KWOK

Young fellow & Best abstract presentation
Chairpersons: Dr. LAW Man Fai, Dr. Rosalina IP Ka Ling

Nursing management on CRS
Ms. Jane ASTON (United Kingdom)

T-large granular lymphocytic leukaemia –
Clinical and epidemiological perspectives from a single centre cohort

Dr. Ryan HO Chi Wai
19:05 – 19:15

A single-centre retrospective analysis of EBV-positive DLBCL with 
special focus on the plasma EBV DNA loads before, during and 

after treatment and the correlation with outcomes
Dr. Michael NGAI Cheong

19:15 – 19:25

Unsupervised machine learning for flow cytometric data analysis in 
T-lymphoblastic leukaemia (T-ALL) measurable residual disease (MRD) monitoring

Dr. Jamilla LI Wai Yan
19:25 – 19:35

Local experience of emicizumab in hemophilia A patients
Dr. Michael MAN Ho Yin

19:35 – 19:45

Bethesda assay for detecting anti-ADAMTS13 antibodies 
Dr. Vivian YEUNG Ka Pik

19:45 – 19:55

Best abstract presentation
Glofitamab real-world experience in a quaternary referral center

Dr. Thomas CHAN Sau Yan
19:55 – 20:05

Closing remarks
Dr. LAW Man Fai

20:05 – 20:10

Dinner20:10 – 21:30
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Meeting Rooms S221 – S230, 2/F, Hong Kong Convention and Exhibition Centre

Exhibition Rooms S222 – S223 Exhibition Rooms S224 – S225

Booth no.

1 GlaxoSmithKline PLC

2 Amgen Hong Kong Limited

3 BeiGene (Hong Kong) Co., Limited

4 Bristol-Myers Squibb Pharma (HK) Limited

5 Novartis Pharmaceuticals (HK) Ltd

6 Janssen, Johnson & Johnson (HK) Limited 

7 Roche Hong Kong Limited

8 Sanofi Hong Kong Limited

9 AbbVie Limited

10 AstraZeneca Hong Kong Limited

11 Astellas Pharma Hong Kong Company Limited

12 Celltrion Healthcare Hong Kong Limited

13 Chong Lap (H.K.) Co. Ltd.

14 CSL Behring Asia Pacific Limited

15 DCH Auriga (Hong Kong) Limited

16 DKSH Hong Kong

17 HUTCHMED (Hong Kong) Limited

18 Kyowa Kirin Hong Kong Co., Limited

19 Novo Nordisk Hong Kong Limited

20 Sandoz Hong Kong Limited

21 Takeda Pharmaceuticals (Hong Kong) Ltd

22 Teva Pharmaceutical Industries Limited
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CNE ACCREDITATION

CreditsCollege

4Association of Hong Kong Nursing Staff

Group-CategoryCreditsCollege

PP-NA5The Hong Kong College of Anaesthesiologists

PP-PP5Hong Kong College of Community Medicine

PendingPendingThe College of Dental Surgeons of Hong Kong

CME-PP5Hong Kong College of Emergency Medicine

OEA-5.025The Hong Kong College of Family Physicians

PP-PN5The Hong Kong College of Obstetricians and Gynaecologists

PendingPendingThe College of Ophthalmologists of Hong Kong

PP-B5The Hong Kong College of Orthopaedic Surgeons

PP-2.22.5The Hong Kong College of Otorhinolaryngologists

CME-PP5The Hong Kong College of Pathologists

PP-PP4.5Hong Kong College of Physicians

PP-OP5The Hong Kong College of Psychiatrists

B-PP5Hong Kong College of Radiologists

CME-PP5The College of Surgeons of Hong Kong

CME-PASSIVECME5Medical Council of Hong Kong
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Prof. Dr. Haifa Kathrin AL-ALI 
Professor of Translational Oncology,
Head of the Krukenberg Cancer Center,
The University Hospital of Halle (Saale),
Germany

Ms. Jane ASTON
Bispecific Clinical Nurse Specialist,
The Newcastle Upon Tyne Hospitals NHS Foundation Trust,
United Kingdom

Prof. Chan Yoon CHEAH
Lymphoma lead and Fellowship Program Director, 
Sir Charles Gairdner Hospital,
Australia

Prof. Thierry FACON 
Professor of Haematology,
Department of Haematology, 
Lille University Hospital, 
France

Prof. Robin FOÀ
Professor of Hematology,
Head, Division of Hematology,
The Sapienza University of Rome, 
Italy

Prof. Henry FUNG Chi Hang
Chair and Professor,
Department of Bone Marrow Transplant and Cellular Therapies,
Fox Chase Cancer Center,
United States

(Alphabetically ordered by last name)
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Prof. Morie GERTZ
Chair, Department of Medicine,
Professor of Hematology,
Mayo Clinic,
Rochester, United States

Prof. Lucy GODLEY
Inaugural Director, The Jeff and Marianne Silver Family Blood Cancer Institute,
Clinical Director of Cancer Genetics,
Robert H. Lurie Comprehensive Cancer Center,
Chicago, United States 

Prof. Edgar JOST
Professor, Lead of Stem Cell Therapy, 
Department for Hematology, Oncology, 
Hemostaseology and Stem Cell Transplantation, 
University Hospital RWTH Aachen,
Germany

Prof. Georg LENZ
Director, Department of Haematology, Oncology and Pneumology,
University Hospital Münster,
Germany

Prof. Alexander RÖTH
Senior Physician,
Head of Classical Hematology and Coagulation, 
Department of Hematology and Stem Cell Transplantation, 
West German Cancer Centre, 
University Hospital Essen, 
Germany
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Addressing the challenges of 
anaemia and thrombocytopenia in myelofibrosis

Prof. Dr. Haifa Kathrin AL-ALI 
Professor of Translational Oncology,
Head of the Krukenberg Cancer Center,
The University Hospital of Halle (Saale),
Germany

Abstract
Myelofibrosis (MF) is a myeloproliferative neoplasm (MPN), with dominated clinical phenotype of splenomegaly, constitutional 

symptoms, blood cell alterations, and the potential to develop vascular complications.  Moreover, anaemia and thrombocytopenia are 

key characteristics in patients with MF. However, the underlying causes are incompletely understood. This symposium will be 

discussing the significant need and the burden of disease among patients with myelofibrosis who have anaemia and 

thrombocytopenia. The current treatment options for myelofibrosis and their limitations in the management of anaemia and 

thrombocytopenia.  Besides, reviewing the clinical trial data from emerging treatments, with a focus on patients with myelofibrosis who 

have anaemia and thrombocytopenia. 
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State of the art on the diagnosis and 
therapeutic in AL amyloidosis

Prof. Morie GERTZ
Chair, Department of Medicine,
Professor of Hematology,
Mayo Clinic,
Rochester, United States

Abstract
Light-chain amyloidosis (AL) is a disease of protean manifestations due to a wide spectrum of organs that can be affected.  It  is 

characterized by the production of misfolded immunoglobulin light chain. These misfolded proteins aggregate into amyloid fibrils and 

deposit throughout the body, resulting in widespread organ dysfunction and ultimately death. Disease heterogeneity is driven by the 

degree of multi-systemic involvement; cardiac, renal, neurological, and gastrointestinal (GI) systems are affected to varying degrees in 

different patients. Timely diagnosis is crucial as there may only be a small window of opportunity where patients can benefit from 

treatment beyond which therapies may be less effective. Achieving rapid and maximal elimination of the plasma cell clone is crucial to 

long-term survival. This lecture would discuss the diagnosis of AL amyloidosis and latest advances in managing this disease that offer 

promising improvement in end organ function, survival, and quality of life.
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Germline predisposition to haematological malignancies

Prof. Lucy GODLEY
Inaugural Director, The Jeff and Marianne Silver Family Blood Cancer Institute,
Clinical Director of Cancer Genetics,
Robert H. Lurie Comprehensive Cancer Center,
Chicago, United States 

Abstract
Inherited hematologic malignancies were first described in 1999, with the recognition that deleterious germline RUNX1 variants lead 

to lifelong thrombocytopenia, platelet aggregation defects, and an increased risk of developing hematopoietic malignancies (HMs). 

Since then, deleterious germline variants in many genes have been identified that predispose to aplastic anemia (AA) and/or bone 

marrow failure (BMF), including those associated with Diamond Blackfan anemia, Fanconi anemia, dyskeratosis congenita/ telomere 

biology disorders (TBDs),  GATA2, SAMD9/SAMD9L, DCLRE1B, severe congenital neutropenia, and  Shwachman  Diamond 

Syndrome, among others. Today, these germline syndromes are recognized increasingly, as evidenced by the inclusion of inherited 

predisposition disorders within the diagnostic criteria of numerous classification schema as outlined by the World Health 

Organization, European LeukemiaNet, National Comprehensive Cancer Network, and the International Consensus Classification.

 Our  group  has  sought to delineate the frequency with which deleterious germline variants cause BMF disorders, including 

myelodysplastic syndrome (MDS) and AA. We have shown that in those diagnosed at age 40 or younger, 19% of individuals with 

MDS/acute myeloid leukemia (AML) with prior history of MDS and 15% of those with AA have such alleles. In a more recent study, we 

collaborated with the Center for International Blood and Marrow Transplant Research to study paired peripheral blood samples from 

MDS patients across the entire age range of life and their related allogeneic hematopoietic cell transplant (HCT) donors. We used 

these samples to estimate that the frequency of deleterious germline predisposition alleles is at least 7%, and these positive cases 

were spread across the age spectrum. We know from work using a large cohort of children with MDS, LP/P germline variants in 

SAMD9/SAMD9L were identified 8% and in GATA2 in a mutually exclusive 7%. The age of presentation of MDS differed in these two 

genetic cohorts with SAMD9/SAMD9L prevalent in younger children and GATA2 more common in older children.  Thus, the age at 

which MDS/AA is diagnosed is linked to the underlying biological pathway(s) driving hematopoietic cancers, with variants in genes 

encoding transcriptional regulators common in children, DNA repair and telomere biology genes dominating adulthood diseases, 

and DDX41 frequent in the elderly.

 In allogeneic HCT, these germline LP/P variants can have significant consequences. HCT involves cytoreductive conditioning 

followed by hematopoietic stem cell infusion from a healthy donor.  LP/P variants in the donor or host could impact the success of 

HCT. Host variants could suffer more severe toxicity from the cytoreductive conditioning, harming the stromal cells necessary for 

engraftment of the donor cells, increasing the risk of graft failure and life-threatening infections. Similarly, donor LP/P variants could 

lead to graft failure or donor derived leukemia from hyperproliferation of few stem cells without appropriate repair mechanisms. Our 

group has shown that transplant recipients with P/LP germline variants in DDX41 develop severe graft versus host diseaseeven when 

wild-type donors are used unless they receive post-transplant cyclophosphamide. However, whether other poor outcomes after 

allogeneic HCT are also due to deleterious germline variants is unknown.  Moreover, donors are not routinely screened for the 

presence of germline LP/P variants in genes linked to BMF or leukemias.   Further research is needed to address whether  a 

deleterious germline variant in the patient or donor predisposes to adverse outcomes after HCT.
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Part I:
Unveiling breakthroughs in DLBCL therapies: 
Embracing the era of bispecific antibodies and ADCs

Prof. Georg LENZ
Director, Department of Haematology, Oncology and Pneumology,
University Hospital Münster,
Germany

Abstract
Diffuse large B-cell lymphoma (DLBCL) presents challenges in effective treatment due to its heterogeneity and aggressive nature. 

Recent progress in cancer research has resulted in the emergence of promising therapeutic strategies, notably CAR-T, bispecific 

antibodies and antibody-drug conjugates (ADCs). This talk will focus on the discussion of the latter ones. Challenges associated with 

the current and upcoming treatment paradigms and the role of these therapies will be discussed. Embracing these innovative 

approaches holds potential for transformative advancements in DLBCL treatment and improved patient outcomes.
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Prof. Chan Yoon CHEAH
Lymphoma lead and Fellowship Program Director, 
Sir Charles Gairdner Hospital,
Australia

Abstract
This talk delves into the evolving landscape of treating marginal zone lymphomas (MZL) and follicular lymphoma (FL) with a focus on 

the role of BTK inhibitors. Despite advancements in drug development and a deeper understanding of these diseases, some patients 

continue to grapple with recurrent episodes. The expanding array of therapeutic options for MZL and FL presents a paradox, 

prompting exploration into novel approaches. BTK inhibitors emerge as a promising avenue, offering patients a chemotherapy-free 

treatment option, thereby addressing the challenges associated with disease recurrence. This review underscores the potential of BTK 

inhibitors in reshaping treatment paradigms for individuals afflicted with MZL and FL.

Part II:
Role of BTKi in the management of 
marginal zone lymphomas and follicular lymphoma
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Prof. Robin FOÀ
Professor of Hematology,
Head, Division of Hematology,
The Sapienza University of Rome, 
Italy

Abstract
While the management of Philadelphia-positive Acute Lymphoblastic Leukaemia (Ph+ ALL) has evolved over the last decades, new 

and exciting treatments becomes increasingly available. Prof. Foa, who is the lead of the GIMEMA trial, will be sharing with us the 

exciting latest outcomes from GIMEMA trial, long-term follow up of chemo-free treatment for Ph+ALL, and the latest advances on 

MRD-guided treatment for both Ph- and Ph+ ALL.

Part I:
Future direction of ALL treatment 
in the new era of noval therapies
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Part II:
A new era of acute myeloid leukemia management

Prof. Edgar JOST
Professor, Lead of Stem Cell Therapy, 
Department for Hematology, Oncology, 
Hemostaseology and Stem Cell Transplantation, 
University Hospital RWTH Aachen,
Germany

Abstract
Acute Myeloid Leukemia (AML) is an aggressive disease that brings formidable challenge for effective disease management. Intensive 

chemotherapy is the cornerstone of initial AML therapy for patients that are fit enough to receive it, and most patients achieve CR with 

induction.  However, most patients eventually have a relapse.  Clonal evolution, epigenetic reprogramming leading to aberrant DNA 

methylation, and persistence of leukemia-initiating cells despite chemotherapy are thought to be contributing factors of disease 

recurrence.

This presentation will discuss how rapidly evolving AML treatment options help addressing the unmet needs. As longer durations of 

first remission are associated with better survival outcomes, preventing early AML relapse is an important treatment goal in disease 

management.   With continuous scientific advancement, the future direction of AML management will also be discussed.
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Rare but important to know – 
A novel mechanism for PNH management 

Prof. Alexander RÖTH
Senior Physician,
Head of Classical Hematology and Coagulation, 
Department of Hematology and Stem Cell Transplantation, 
West German Cancer Centre, 
University Hospital Essen, 
Germany

Abstract
Paroxysmal nocturnal hemoglobinuria (PNH) is a rare and chronic disease originated from somatic mutation of phosphatidylinositol 

glycan-class A (PIG-A) gene in hematopoietic stem cells (HSCs). The subsequent loss of CD55 and CD59 in PIG-A-mutated red blood 

cells (RBCs)leads to ineffective complement inhibition and sensitization to intravascular hemolysis (IVH).

Additionally, hemoglobin released during hemolysis in PNH results in depleted nitric oxide (NO)levels at the tissue level, leading to an 

increased risk of thrombosis, amongst other symptoms. Patients’ continual hemolysis, renal complications and  increased risk of 

thrombosis pose significant impact on morbidity and mortality.

The availability of C5 inhibitors (C5i) ushered in a new era of complement treatment that demonstrated effective disease control and 

improvements in patients’ quality of life. However, while inhibiting C5 abolishes IVH, the upstream C3 is left unchecked, leading to C3 

deposition on RBCs and onset of EVH. As such, a substantial proportion of patients undergoing C5i treatment still experience fatigue, 

residual anemia and even require RBC transfusions. 

To this end, multiple new agents are being developed to improve patient outcomes. These include C5 inhibitor crovalimab, C3 

inhibitor pegcetacoplan,  and  factor B inhibitor iptacopan, amongst others. Approved recently by FDA, iptacopan is a novel, 

first-in-class, oral complement factor B inhibitor for the treatment of PNH.  Factor B is upstream of C3 and C5 in the alternative 

complement pathway, and thus targeting factor B has the potential of inhibiting or preventing both IVH and EVH. Phase III clinical trial 

data of iptacopan in both treatment-naive and C5 inhibitor-exposed patient populations have shown highly promising data in terms 

of anemia control, transfusion avoidance, and quality of life improvements, with a balanced tolerabilityprofile. 

This lecture will focus on the unmet medical needs surrounding PNH, highlight the impact and significance of novel agents in the 

treatment of PNH, and discuss relevant clinical cases.
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Latest update on management of high-risk multiple myeloma

Prof. Thierry FACON 
Professor of Haematology,
Department of Haematology, 
Lille University Hospital, 
France

Abstract
The presentation will begin with an overview of the clinical characteristics of high-risk multiple myeloma, highlighting the challenges 

associated with its treatment. It will discuss the key Phase 3 clinical trial data of anti-CD38 therapies, evaluating their efficacy and safety 

for the high-risk cytogenetic population. The lecture will also include the latest scientific updates on therapies in the upfront setting 

for newly diagnosed MM patients, based on emerging data from ongoing clinical trials.
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T-cell re-direction therapies for 
treatment of lymphomas and myeloma

Prof. Henry FUNG Chi Hang
Chair and Professor,
Department of Bone Marrow Transplant and Cellular Therapies,
Fox Chase Cancer Center,
United States

Abstract
T-cell re-direction therapies specifically bi-specific antibodies and CART-cell based therapies have rapidly become the standard of care 

for selected patients with relapsed/refractory lymphomas and myeloma. The objective of this presentation is to review the 

state-of-the-art of this novel therapy in the treatment of lymphomas and myeloma. After this activity, the participants should be able 

to:

▪ Integrate into practice up-to-date efficacy and safety data on T-cell redirection therapies for the treatment of patients with 

lymphoma and myeloma. 

▪ Based on the current best evidence, implement strategies for managing toxicities associated with T-cell redirection therapies.

▪ Discuss considerations associated with T-Cell redirection therapies including patient selection and referring patients to 
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SESSION 9: YOUNG FELLOW AND 
BEST ABSTRACT PRESENTATION

Part I: T-large granular lymphocytic leukaemia – 
Clinical and epidemiological perspectives from 
a single centre cohort
Dr. Ryan HO Chi Wai
Resident Specialist, 
Division of Haematology, 
Medical Oncology & Haematopoietic Stem Cell Transplantation, 
Department of Medicine, 
Queen Mary Hospital

Abstract
T-large granular lymphocytic leukaemia (T-LGLL) is a rare chronic mature lymphoproliferative disorder of T/natural killer (NK) lineage, 

which has a distinctive association with autoimmunity, including autoimmune connective tissue disorders and immune-mediated 

cytopenia. Prevailing treatment recommendations in the literature have been driven by Western patients, in whom the disease biology 

might be different. In the present study, 121 patients diagnosed as having T-LGLL in Queen Mary Hospital between 2009 and 2023 

were identified using molecular study record. As the largest Asian T-LGLL cohort to date, patients in this study showed remarkable 

differences in disease phenotype and treatment response, as compared with Western patients. Asian patients were more likely to have 

pure red cell aplasia and less likely to have neutropenia, splenomegaly or rheumatoid arthritis. Asian patients also responded 

favourably to cyclosporine and were less likely to respond to methotrexate and cyclophosphamide. Salvage therapy is challenging, 

with alemtuzumab being a better option when immunosuppressants had failed. Recognizing the difference between Asian and 

Western patients is pivotal in providing optimal care for T-LGLL.



ABSTRACT - SESSION 9: YOUNG FELLOW AND BEST ABSTRACT PRESENTATION  |  P.37

Part II: A single-centre retrospective analysis of 
EBV-positive DLBCL with special focus on the plasma EBV 
DNA loads before, during and after treatment and the 
correlation with outcomes
Dr. Michael NGAI Cheong 
Resident, 
Department of Medicine, 
Queen Mary Hospital

Abstract
In this study, the clinicopathological features, treatment responses and plasma EBV DNA before, during and after treatment with its 

correlation with outcomes of EBV-positive diffuse large B-cell lymphoma (DLBCL) were evaluated. Of 42 patients included, the median 

age was 74 years (18-98). There was a male predominance, with 40.5% of cases having B symptoms and 59.5% of cases having good 

ECOG performance (≤1). Most patients had < 2 sites of extranodal involvement, no bone marrow infiltration, elevated LDH, advanced 

Ann Arbor (stage III/IV) and high IPI score (3-5). Histology was mostly of non-GCB subtype with CD30 positivity. Twenty-one patients 

had plasma EBV DNA data at diagnosis, with a median of 40,848 copies/ml. At interim (after 2-4 cycles of treatment), 25% (5/20) had 

persistent EBV DNA positivity, which correlated with an inferior outcome. At end-of-treatment, 14 patients had plasma EBV DNA data, 

which were all undetectable. For first-line therapy, 61.9% achieved CR. At a median follow up of 19 months, the 5-year overall survival 

(OS) was 47.5% and the 5-year disease-free survival (DFS) was 40.7%. With log-rank test, age > 70 years, presence of B symptoms, bone 

marrow involvement, Ann Arbor stage III to IV, IPI score 3-5, persistence of plasma EBV DNA at interim assessment and not achieving 

CR after first line treatment were associated with shorter OS. Presentation plasma EBV DNA levels > 1 x 105 copies/ml was associated 

with shorter DFS. On multivariate analysis using cox proportional hazard regression model, achieving CR as best response after first 

line treatment was the only factor significantly associated with better OS.
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SESSION 9: YOUNG FELLOW AND 
BEST ABSTRACT PRESENTATION

Part III: Unsupervised machine learning for flow cytometric 
data analysis in T-lymphoblastic leukaemia (T-ALL) measurable 
residual disease (MRD) monitoring
Dr. Jamilla LI Wai Yan
Resident Specialist, 
Department of Pathology, 
Queen Mary Hospital

Abstract
Background and Objective
Measurable residual disease (MRD) status is strongly associated with clinical outcomes in haematological malignancies and can be 

monitored by multi-colour flow cytometry. Conventional MRD analysis by manual gating is time-consuming, operator-dependent and 

requires significant expertise. Challenges unique to MRD analysis include small size of the target population, and unpredictable target 

population immunophenotype due to disease heterogeneity and immunophenotypic shifts during treatment. FlowSOM is a clustering 

tool that employs unsupervised machine learning for analysis of flow cytometric data. This study aimed to explore the performance of 

FlowSOM in analysis of T-lymphoblastic leukaemia (T-ALL) MRD flow cytometric data.

Methods
Flow cytometric data files from samples sent to Queen Mary Hospital for T-ALL MRD testing from January 2021 to March 2022 were 

retrieved. FlowSOM was applied retrospectively for automatic clustering of events and the antigen expression profile for each cluster 

was reviewed by qualified pathologist/flow cytometrist to identify cluster(s) representing residual disease. Results were compared with 

those obtained using manual gating.

Results
A total of 142 tubes from 36 samples were analysed. These included different leukaemia-associated immunophenotypes (LAIPs), 

including early T-cell precursor (ETP-ALL) or near-ETP phenotypes, and samples with antigenic shifts during monitoring. Sampled 

timepoints included post-induction chemotherapy, post-consolidation, maintenance, pre-haemopoietic stem cell transplant (HSCT) 

and post-HSCT.

Residual disease was positive in 14 and negative in 22 samples by conventional analysis. Analysis by FlowSOM achieved a 100% 

concordance rate in terms of positivity / negativity call for each sample.

Amongst 142 tubes analysed, residual disease was quantifiable in 62 tubes by conventional analysis. MRD level ranged from 0.038% to 

35.146%. Residual disease was quantifiable by FlowSOM in 60 tubes. Residual disease identified on conventional analysis was not 

identifiable by FlowSOM in 3 tubes. On the other hand, residual disease was quantifiable by FlowSOM in 2 tubes where conventional 

analysis failed to isolate the leukaemic population, and in total, there were 23 tubes where FlowSOM analysis outperformed human 

analysis in terms of quantification accuracy.

MRD levels derived from conventional analysis and FlowSOM analysis showed clinically acceptable agreement and high degree of 

correlation (R2 = 0.997).

Conclusion
This study serves as proof of concept for the use of machine in clinical flow cytometric data analysis. FlowSOM facilitates quick, 

accurate and reproducible analysis of flow cytometric data in T-ALL MRD monitoring and can serve as an alternative or supplementary 

method to conventional analysis in the clinical laboratory.
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Abstract

Part IV: Local experience of emicizumab in 
hemophilia A patients
Dr. Michael MAN Ho Yin
Resident, 
Department of Medicine, 
Queen Elizabeth Hospital

Hemophilia A can cause multiple complications including  hemarthrosis, soft tissue bleeding and even life-threatening mucosal 

bleeding in severe cases. Although exogenous replacement of factor VIII has been safely used for this group of patients in decades, 

development of alloantibodies against factor replacement remains to be a significant challenge and exposing these patients into high 

risk of morbidity and mortality. Despite appearance of bypassing agents such as activated factor eight inhibitor bypass activity (i.e. 

FEIBA) and Novoseven, the treatment and prophylaxis in some cases is still discouraging and can bring devastating outcome in these 

patients’ life.  Emicizumab, a newer therapy not basing on factor replacement, has been approved by the Food and Drug 

Administration since 2018. Multiple international studies (HAVEN) were performed with satisfactory results and they brought new 

hopes to these patients. In this retrospective review, we would like to examine the local data and outcomes of patients with hemophilia 

A, with and without inhibitors, who were treated with emicizumab. Our aim was to assess how these local findings compare to the 

results reported in the HAVEN trials. By focusing on this specific patient population, we hoped to determine the consistency and 

generalizability of the outcomes observed in the HAVEN trials within our own local context in terms of effectiveness, cost and safety 

aspects of emicizumab.
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Part V: Bethesda assay for detecting anti-ADAMTS13 
antibodies
Dr. Vivian YEUNG Ka Pik
Associate consultant, 
Department of Pathology, 
Princess Margaret Hospital

Abstract
Introduction
Thrombotic thrombocytopenic purpura (TTP) is an uncommon but critical life-threatening haematological disorder. It is characterized 
by microangiopathic haemolytic anaemia, severe thrombocytopenia  and organ ischaemia linked to disseminated microvascular 
platelet rich-thrombi. Severely deficient ADAMTS13 activity together with the presence of anti-ADAMTS13 antibody is indicative of 
immune-mediated TTP (iTTP). Methodologies used for antibody detection include enzyme-linked immunosorbent assays (ELISA) and 
functional inhibitor assays based on Bethesda-like mixing studies. Most anti-ADAMTS13 antibodies are inhibitory in nature and can be 
detected by both methods, while non-inhibitory antibodies can only be detected by the former. This study sought to explore the utility 
of Bethesda assay in detecting anti-ADAMTS13 antibodies and to determine if it has an advantage over ELISA.

Methods
Samples with clinical suspicion of TTP or for monitoring of TTP sent to Princess Margaret Hospital from March 2023 to January 2024 
were included. ADAMTS13 activity was measured by chemiluminescence assay (CLiA). Samples with ADAMTS13 activity <30% 
proceeded to anti-ADAMTS13 antibody detection by ELISA assay and Bethesda assay using CLiA.

Results
A total of 153 samples were included. Forty six samples from 33 patients underwent testing for anti-ADAMTS13 antibody. Their clinical 
diagnosis included iTTP, congenital TTP, autoimmune disease, disseminated intravascular coagulopathy, malignancy and haemolytic 
uraemic syndrome. The concordance rate of Bethesda assay and ELISA was 84.8% (k = 0.73). Five of the 46 samples were tested 
positive by ELISA but negative by Bethesda assay. Four of them had clinical diagnosis of autoimmune disease and 1 diagnosed as early 
iTTP relapse. One sample was tested negative by ELISA but positive by Bethesda assay, and 1 sample showed borderline results by 
ELISA but tested positive by Bethesda assay. Both were eventually diagnosed as iTTP. The sensitivity and specificity of Bethesda assay 
for detecting anti-ADAMTS13 antibody at first presentation and at relapse of iTTP were 90% and 100% respectively.

Conclusion
Bethesda assay showed good agreement with ELISA assay in detecting anti-ADAMTS13 antibody and was more discriminatory in the 
setting of autoimmune disease. Bethesda assay by CLIA also has faster turnaround time with better automation and limited operator 
involvement. Its utility as an alternative method in routine laboratory diagnosis of iTTP could be considered.
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Part VI: Best abstract presentation
Glofitamab real-world experience in a quaternary referral 
center
Dr. Thomas CHAN Sau Yan
Consultant,
Department of Medicine,
Queen Mary Hospital

Abstract
Background
Glofitamab is a bispecific monoclonal antibody that targets CD20 and CD3, with a unique 2:1 (bivalency for CD20; monovalency for 
CD3) configuration. In the pivotal trial leading to regulatory approval1, glofitamab demonstrated remarkable efficacy in patients with 
relapsed or refractory diffuse large B cell lymphoma (DLBCL). Objective responses were observed in 80% of patients, with 39% 
achieving complete response. Additionally, complete response was maintained in 78% of patients at 12 months, suggesting that the 
response might be durable. Most grade 3 or 4 adverse events were hematologic in nature and generally manageable.
Despite its efficacy in clinical trials, the real-world safety and efficacy of glofitamab have not been extensively studied, particularly in 
patient groups such as those with prior exposure to hepatitis B virus (i.e. occult HBV infection, as evidenced by positive anti-HBV core 
antigen antibody). Here, we report a single-institution experience of glofitamab in Chinese patients with relapsed or refractory DLBCL, 
with one-third of them having occult HBV infection. 

Methods
This is a retrospective study to evaluate the safety and efficacy of glofitamab in Chinese patients with relapsed or refractory DLBCL. 
Patients were enrolled through a compassionate program and were required to have failed at least three prior lines of therapy. Patients 
with active central nervous system lymphoma or active HBV infection (defined as detectable serum hepatitis B surface antigen) were 
ineligible for treatment. Glofitamab was administered according to the published protocol. Patients with occult HBV infection were 
given antiviral prophylaxis with entecavir. Response assessment was made according to published criteria2. Survival was analyzed 
using Kaplan-Meier method. Statistical calculations were performed with SPSS Statistics version 28. 

Results
Nine men and six women at a median age of 60 (range: 41-83 years) were treated. Underlying diseases were DLBCL (N=12;80%); 
transformed follicular lymphoma (N=1, 7%); transformed marginal zone lymphoma (N=1, 7%); and high-grade B-cell lymphoma (N=1, 
7%). Other relevant features included staging (I, N=1, 7%; II, N=1, 7%; IV, N=13, 87%); cell of origin (germinal centre B-cell: N=7, 47%; 
non-germinal centre B-cell: N=7, 47%; not available: N=1, 7%); double-expressor status (positive: N=9, 60%; negative: N=1, 7%;  
unknown: N=5, 33%); double-hit status(positive: N=3, 20%; negative: N=3, 20%;, unknown: N=9, 60%), prior lines of therapy (median: 
6, range: 3-8); prior chimeric receptor T-cell therapy (N=7, 47%); prior autologous transplant (N=4, 27%); elevated serum lactate 
dehydrogenase (N=9, 60%), and occult HBV infection (N=5, 33%). Eleven patients had a response assessment, showing complete 
response N=6, 55%), partial response (N=1, 9%) and no response/progressive disease (N=4, 36%). At a median follow-up of 7 months 
(range 1-22 months) (Figure 1), the median progression-free survival (PFS) was 12 months and the median overall survival (OS) was 15 
months(Figure 2). Adverse events included >= grade 3 haematological (anaemia: N=7, 47%; neutropenia: N=8, 53%; 
thrombocytopenia: N=5, 33%); CRS (grade 1: N=4, 27%; grade 2: N=3, 20%); and  cytomegalovirus retinitis (N=1; 6%). 

Conclusion
Glofitamab showed similar efficacy in real-world patients compared with published results. It was safe in patients with occult HBV 
infection given antiviral prophylaxis. 
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Nursing management on CRS

Ms. Jane ASTON
Bispecific Clinical Nurse Specialist,
The Newcastle Upon Tyne Hospitals NHS Foundation Trust,
United Kingdom

Abstract
The presentation will cover the nature of Cytokine release Syndrome (CRS) which is the most common side effect of bispecific 

antibodies.  Explain the mode of action of Bispecific antibodies and how this can result in CRS. Discussing ASTCT Consensus 

grading to evaluate patients and how CRS is treated in relation to this grading. 

 

With the administration of Bispecifics antibodies there are methods to mitigate CRS and I will discuss these which include step up 

dosing amongst others and the use of steroids prior to infusion.

 

Examples will be used to demonstrate how CRS is graded in practice and highlight the management required. Data and a case 

study will also be discussed from my experience of Bispecific antibodies delivery.
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Abstract I: Subcutaneous panniculitis-like T-cell lymphoma with 
homozygous germline HAVCR2 mutation: A case report
Lam Wing Kit1, Lee Wai Kwan Victor1, Kong Shun Yin2, Wong Tsz Fung Winson1, Yip Sze Fai1
1 Department of Clinical Pathology, Tuen Mun Hospital
2 Department of Medicine and Geriatrics, Tuen Mun Hospital

Abstract
A 30-year-old man was admitted for on-and-off fever for 2 weeks. He also complained of painful nodules over trunk and limbs for 4 
months. He had a previous history of painful nodules occurred for months and subsided spontaneously in his teenage but he didn't 
attend medical attention. On physical examination, there were multiple tender erythematous nodular swellings over chest wall and 
bilateral thighs with no lymphadenopathy. Ultrasound abdomen showed hepatosplenomegaly. Complete blood count showed mild 
anaemia (hemoglobin 11.0 g/dL). He had mildly elevated ALT of 120 U/L, markedly elevated lactate dehydrogenase of 1194 U/L and 
ferritin of 26625 pmol/L. He had worsening anaemia and neutropenia and bone marrow examination showed some 
haemophagocytosis with no obvious marrow infiltration. A skin biopsy was performed and showed subcutaneous panniculitis-like 
T-cell lymphoma (SPTCL). Further Sanger sequencing targeting HAVCR2 gene exon 2 was performed on the bone marrow aspirate 
specimen. Homozygous p.Y82C mutations, (NM_032782.5:c.245A>G), was detected. Confirmatory germline testing on hair follicles 
was not performed since there was no lymphomatous involvement in bone marrow. The patient was given cyclosporin A 100 mg BD 
PO and prednisolone 30 mg BD PO. The skin lesions gradually improve and steroid was tailed down gradually. After 3 months of 
treatment, the skin lesions were completely resolved. His ferritin returned to normal (588 pmol/L) and LDH is slightly elevated at 239 
U/L.

The Hepatitis A Virus-Cellular Receptor 2 (HAVCR2) gene encodes the T-cell immunoglobulin and mucin domain-containing protein 3 
(TIM-3), a critical negative regulator acting as a negative checkpoint in innate immune and inflammatory responses. Recent studies 
have identified germline homozygous or compound heterozygous mutations on HAVCR2 gene in 59-85% of SPTCL patients including 
familial and sporadic cases, and are associated with a younger age of onset of disease. About 20% of the cases also show 
haemophagocytic lymphohistiocytosis (HLH). The currently reported germline HAVCR2 mutations associated with SPTCL were p.Y82C, 
p.I97M, and p.T101I mutations, with p.Y82C being the most frequently reported mutation as seen in this patient. The reported minor 
allele frequency of p.Y82C in South Asians was 2.1 x 10-2. Remarkable enrichment of the p.Y82C homozygote was also reported in 
SPTCL (odds ratio 1.2 x 105), suggesting a strong association between HAVCR2 (TIM-3) germline mutations and familial or sporadic 
SPTCL and/or HLH.

The presence of HLH in SPTCL is associated with adverse prognosis (5-year survival of <50% in cases with HLH compared with 90% in 
cases without HLH). There is no standard treatment approach for SPTCL. Common treatment options would include 
immunosuppressive therapy (steroid plus cyclosporin A) and chemotherapy (CHOP +/- E followed by haematopoietic stem cell 
transplantation). Ruxolitinib has also recently been reported to be efficacious in paediatric cases of SPTCL-HLH with germline 
homozygous mutation of HAVCR2 (p.Y82C).

Reference:
1. Gayden T, et al. Germline HAVCR2 mutations altering TIM-3 characterize subcutaneous panniculitis-like T cell lymphomas with hemophagocytic lymphohistiocytic 
syndrome. Nat Genet. 2018 Dec;50(12):1650-1657.
2. Polprasert C, et al. Frequent germline mutations of HAVCR2 in sporadic subcutaneous panniculitis-like T-cell lymphoma. Blood Adv. 2019 Feb 26;3(4):588-595.
3. Zhang Q, et al. Efficacy of ruxolitinib for HAVCR2 mutation-associated hemophagocytic lymphohistiocytosis and panniculitis manifestations in children. Br J Haematol. 
2023 Jul;202(1):135-146.
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Abstract II: Distinct cytomorphological features in 
DUX4-rearranged B-ALL
Lam Wing Kit, Wong Ching Ching Alice
Department of Clinical Pathology, Tuen Mun Hospital

Abstract
A 35-year-old man presented with dizziness, exertional dyspnoea and palpitations for 1 month without fever. Complete blood count 
showed anaemia (haemoglobin, 4.0 g/dL), leucopenia (3.70 × 109/L) and neutropenia (1.60 × 109/L) with occasional circulating blasts 
on the peripheral blood smear.

Bone marrow examination was performed. The bone marrow aspirate showed 91% medium-sized blasts with around half of them 
showing “cup-like” nuclei and around a third of them showing cytoplasmic and/or nuclear blebs. Some of the blasts showed both 
features. Some leukaemic cytoplasmic fragments were also noted in the background. Flow cytometry showed B-lymphoblasts which 
were positive for CD34, CD19, CD79a (cytoplasmic), CD10 (weak), CD13 (weak) and HLA-DR. The B-lymphoblasts showed 
co-expression of CD2 and CD371. Karyotype was normal (46,XY). Targeted next-generation sequencing showed IKZF1 partial deletion 
(exons 4 to 7), PTPN11 pathogenic variant (p.G503V) and multiple NRAS pathogenic variants (p.G12A, p.G12D, p.G12S, p.G13D). 
Targeted RNA sequencing showed presence of IGH::DUX4 fusion, confirming the diagnosis of B-lymphoblastic leukaemia/lymphoma 
(B-ALL) with DUX4 rearrangement. The patient was given paediatric-inspired intensive chemotherapy and achieved complete 
remission. He was planned to have allogeneic hematopoietic stem cell transplantation.

B-ALL with DUX4 rearrangement is a new provisional entity in the 5th edition of the World Health Organization Classification of 
Haematolymphoid Tumours which is more common in children, adolescents and young adults and is associated with good prognosis. 
DUX4 rearrangements in B-ALL are usually cytogenetically cryptic. Co-expression of CD2 and CD371 in B-ALL is strongly associated 
with DUX4 rearrangement. Yet, morphological description of this entity is scarce. “Cup-like” nuclei in blasts are known to be 
associated with acute myeloid leukaemia with NPM1 and/or FLT3-ITD mutations but are less recognized in B-ALL. Moreover, 
cytoplasmic and nuclear blebs are hitherto not described as a distinctive feature in any specific subtype of B-ALL. The distinct 
cytomorphological features of the disease may hint a diligent search for the underlying DUX4 rearrangements as they are often 
cytogenetically cryptic. Further study on the link between the morphological and molecular features of B-ALL with DUX4 
rearrangement cases would be of value.

References:
1. Li Z, Lee SHR, Chin WHN, et al. Distinct clinical characteristics of DUX4- and PAX5-altered childhood B-lymphoblastic leukemia. Blood Adv. 2021 Dec 14;5(23):5226-5238.
2. Lejman M, Chałupnik A, Chilimoniuk Z, Dobosz M. Genetic Biomarkers and Their Clinical Implications in B-Cell Acute Lymphoblastic Leukemia in Children. Int J Mol Sci. 
2022 Mar 2;23(5):2755.
3. Li W, Cooley LD, August KJ, et al. Cuplike nuclear morphology is highly associated with IKZF1 deletion in pediatric precursor B-cell ALL. Blood. 2019 Jul 18;134(3):324-329.



FREE PAPER

P.48  |  FREE PAPER

Abstract III: An elderly man with traumatic subdural hematoma 
and newly diagnosed inherited factor VII deficiency
Chan Cheuk Yin Derek, Chan Wai See Joyce, Lam Sze Man Cindy, Luk Yan Yan Samantha, 
Lau Chi Kuen
Department of Medicine, Tseung Kwan O Hospital

Abstract
Inherited deficiency in factors VII, XIII, XI, X, V, II are collectively known as rare inherited coagulation disorders (RICDs). Among them, 
the prevalence of factor VII deficiency ranked 4th with an incidence of 1 in 500,0001. However, local data and management guideline 
on RICDs were lacking. Our team would like to present a case with newly diagnosed inherited factor VII deficiency who suffered from 
internal haemorrhage.

A 86-year-old man was admitted in January 2024 for accidental fall with head injury. Computed tomography of brain (CTB) showed 
acute subdural hematoma over right temporoparietal region (0.4cm) and right frontal region (trace amount). There was also incidental 
finding of old lacunar infarcts at bilateral external capsules. He had known history of essential hypertension, hypercholesterolemia, 
lower urinary tract symptoms and chronic kidney disease. He was not on any antiplatelet or anticoagulant. He also denied use of 
over-the-counter medications or medications from family members. He did not have any history of bleeding. His Glasgow Coma Scale 
(GCS) remained 15/15 and limb power remained full during the in-patient stay.

The international normalised ratio (INR) on admission was prolonged to 2.3. Whereas the activated thromboplastin time (APTT) was 
normal. He received intravenous vitamin K1 injection and repeated plasma transfusions. However, the INR remained prolonged 
ranging from 1.8-2.3.

CTB was repeated 2 days later which revealed a new left subdural effusion of 0.4cm. 1:1 mixing study was arranged. The prolonged 
INR was corrected with the 1:1 mixing study, suggestive of factor deficiency. Subsequent factor level assessment revealed isolated 
factor VII deficiency of 12% (reference interval 50-150%).

Upon further enquiry, patient denied any parental consanguinity. He had 6 siblings all without major bleeding but all suffered from 
ischemic stroke. He received two doses of intravenous Factor VIIa injection at the dosage of 35microgram/kg, given 12 hours apart. No 
major side effect was encountered. Follow-up CTB showed resolution of the subdural effusion and hematoma. Patient was discharged 
uneventfully.

The human factor VII gene is located on chromosome 13 and the inheritance is autosomal recessive2. The correlation between factor 
VII level and bleeding tendency is poor3, 4. Common presentations of factor VII deficiency include excessive haemorrhage after 
invasive procedures, menorrhagia, mucosal or intramuscular bleeding5. Experts recommend a target of greater than 20% if a patient 
with known inherited factor VII deficiency with bleeding or before undergoing invasive intervention1. Recombinant factor VIIa, plasma 
transfusion and prothrombin complex concentrate (PCC) are all suitable choices.

Although the factor VII levels of the siblings of the patient could not be assessed, it was interesting to observe a high frequency of 
thrombosis among the family. Paradoxical arterial or venous thromboses in inherited factor VII deficiency patients have been reported 
(3-4%)6. Therefore, in addition to bleeding, physicians should also pay attention to any signs and symptoms suggestive of 
thromboembolism.

Our team would like to use this case to illustrate the diagnosis and management of factor VII deficiency. It is hoped that with the 
collaboration and sharing between local haematologists, we could manage RICDs better in the future.

Reference:
1. Mannucci PM, Duga S, Peyvandi F. Recessively inherited coagulation disorders. Blood. 2004 Sep 1;104(5):1243-52. doi: 10.1182/blood-2004-02-0595. Epub 2004 May 11. 

PMID: 15138162. 
2. Wulff K, Herrmann FH. Twenty two novel mutations of the factor VII gene in factor VII deficiency. Hum Mutat. 2000;15(6):489-96. doi: 

10.1002/1098-1004(200006)15:6<489::AID-HUMU1>3.0.CO;2-J. PMID: 10862079.
3. Peyvandi F, Mannucci PM, Asti D, Abdoullahi M, DI Rocco N, Sharifian R. Clinical manifestations in 28 Italian and Iranian patients with severe factor VII deficiency. 

Haemophilia. 1997 Oct;3(4):242-6. doi: 10.1046/j.1365-2516.1997.00137.x. PMID: 27214858.
4. Giansily-Blaizot M, Verdier R, Biron-Adréani C, Schved JF, Bertrand MA, Borg JY, Le Cam-Duchez V, Briquel ME, Chambost H, Pouymayou K, Dutrillaux F, Favier R, 

Martin-Toutain I, Verdy E, Gay V, Goudemand J, Navarro R, Durin A, d'Oiron R, Lambert T, Pernod G, Barrot C, Peynet J, Bastenaire B, Sie P, Stieltjes N, Torchet MF, de 
Moerloose P; Study group of FVII deficiency. Analysis of biological phenotypes from 42 patients with inherited factor VII deficiency: can biological tests predict the 
bleeding risk? Haematologica. 2004 Jun;89(6):704-9. Erratum in: Haematologica. 2007 Nov;92(11):1584. LeCam-Duchez, V [corrected to Le Cam-Duchez, V]. PMID: 
15194538.

5. Herrmann FH, Wulff K, Auerswald G, Schulman S, Astermark J, Batorova A, Kreuz W, Pollmann H, Ruiz-Saez A, De Bosch N, Salazar-Sanchez L; Greifswald Factor FVII 
Deficiency Study Group. Factor VII deficiency: clinical manifestation of 717 subjects from Europe and Latin America with mutations in the factor 7 gene. Haemophilia. 2009 
Jan;15(1):267-80. doi: 10.1111/j.1365-2516.2008.01910.x. Epub 2008 Oct 30. PMID: 18976247.

6. Ruiz-Saez A. Occurrence of thrombosis in rare bleeding disorders. Semin Thromb Hemost. 2013 Sep;39(6):684-92. doi: 10.1055/s-0033-1353391. Epub 2013 Aug 8. PMID: 
23929306.
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Abstract IV: Incidence and treatment outcome of acquired 
thrombotic thrombocytopenic purpura in a single institution in 
Hong Kong 

HWANG Yu Yan1, LEUNG Yuk Yan Rock2

1 Department of Medicine, Queen Mary Hospital, Hong Kong SAR
2 Department of Pathology, Queen Mary Hospital, Hong Kong SAR

Abstract
Introduction 
Acquired thrombotic thrombocytopenic purpura (aTTP) is a rare potentially fatal microangiopathic anemia. Hemolytic anemia and 
organ ischemia in aTTP are caused by acquired severe deficiency of ADAMTS13 (a disintegrin and metalloprotease with 
thrombospondin type 1 repeats, member 13) due to the presence of autoantibody. In the past, diagnosis of aTTP was made by the 
presence of clinical pentad. The availability of measurement of ADAMTS13 antigen and activity level and detection of anti-ADAMTS13 
antibody significantly improves our accuracy in making the diagnosis of aTTP in recent years. Reported incidence ranges from 1.5 to 6 
cases per million adults per year in European and American populations. [1-4] Similar data in Asians is scarce. We therefore conduct a 
retrospective review on local incidence and treatment outcome of aTTP in one teaching Hospital in Hong Kong over a period of ten 
years. 

Method
Patients’ data are collected from our haematology laboratory, apheresis centre and outpatient clinic during the period from January 
2014 to January 2024. Patient fulfilling clinical criteria of aTTP (fever, microangiopathic haemolytic anemia, thrombocytopenia, 
neurological manifestation and/or renal impairment) supported by laboratory investigation results including ADAMTS 13 assay will be 
included. 

Results
There were seven patients diagnosed aTTP over a period of ten years. As we are serving a population of one million, the calculated 
incidence would be 0.7 case per million per year, which is lower than that reported in Caucasians and other Western populations. Male 
to female ratio was 5:2 and median age at presentation was 46 (range 35 to 59). Four patients had no precipitating factor identified, 
while the remaining three had underlying conditions (Sjogren’s syndrome, HHV6 viral myocarditis and ischemic heart disease on 
ticagrelor). Six of the patients had ADAMTS13 assay and all of them had ADAMTS13 activity level below 10 IU/dL (normal range 60.6 
-130.6 IU/dL) at presentation. Five of the six patients with ADAMTS13 antibody measured upon diagnosis were positive. Median 
platelet and haemoglobin at presentation were 15x109 /dL and 8.5g/dL respectively. Two patients had fever, three had neurological 
manifestations but only one of them had renal impairment. All of them were treated with corticosteroids, plasma exchange and 
anti-CD20 monoclonal antibody. Median number of sessions of plasma exchange was 10 (range 1-30). Among two of them, 
splenectomy was performed because of suboptimal response to corticosteroid and anti-CD20 monoclonal antibody. One patient died 
from fulminant cardiac failure within one day of commencing treatment. The median progression free survival and overall survival of 
this cohort of patients are 53 months and 57 months respectively.

Limitations
This is retrospective analysis of a single centre. Recall and misclassification bias may affect accuracy of our data analysis.  
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national registry for thrombotic microangiopathy. Lancet Haematol. 2016;3:e237–e245. 

2. Scully M., Yarranton H., Liesner R., Cavenagh J., Hunt B., Benjamin S., Bevan D., Mackie I., Machin S. Regional UK TTP registry: Correlation with laboratory ADAMTS 13 
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3. Reese J.A., Muthurajah D.S., Kremer Hovinga J.A., Vesely S.K., Terrell D.R., George J.N. Children and adults with thrombotic thrombocytopenic purpura associated with 
severe, acquired Adamts13 deficiency: Comparison of incidence, demographic and clinical features. Pediatr. Blood Cancer. 2013;60:1676–1682. 
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Abstract
Introduction
Patient blood management (PBM) is a patient-centred, evidence-based multidisciplinary approach and has been shown to improve 
patient outcome. Single unit transfusion (SUT) and restrictive transfusion strategy (RTS) are important PBM measures. The SUT rate in 
2014 and RTS rate in 2019 were only 30% and 47.1-51% in New Territories West Cluster (NTWC) respectively.
The potential under-recognition of iron deficiency (ID) in NTWC was highlighted by the fact that 53.8% of ID patients showed 
apparently-normal iron (Fe) profile (TSAT ≤ 20% and ferritin within gender-specific reference range). Alternate-day regimen of oral Fe 
replacement has been shown to be more effective. However, only 2% of ID patients were given oral Fe of alternate days in NTWC.

Objective
Through PBM implementation in NTWC, we aim at 
▪ Provision of easy access to blood product usage key performance indicators for PBM stakeholders
▪ Reduction of number of blood transfusion
▪ Improvement of SUT and RTS rate and Fe replacement rate in ID patients

Methodology
A PBM subcommittee was established in September 2022 to promote the PBM implementation in NTWC and to review PBM 
parameters periodically for strategic navigation:
▪ The RTS rate from the Management Information Portal
▪ The SUT rate from the Clinical Data Analysis and Reporting System
▪ The blood product utilization rate from the Blood Bank System
▪ The ID patient identification via the Laboratory Information System
At departmental level, PBM projects were carried out to tackle ID through Fe replacement:
▪ Patients with menorrhagia in Departments of Accident and Emergency and Obstetrics and Gynaecology
▪ Oncological patients in Department of Clinical Oncology
▪ Patients undergoing colectomy in Department of Anesthesia and Operating Theatre Services
▪ Systemic modification in Fe profile request, oral Fe prescription interface and ID diagnostic information supplementation in 

ferritin report by Department of Medicine and Geriatrics

Result & Outcome
At cluster level, the transfusion rate of NTWC (3.3-4.2%) was consistently lower than that of Hospital Authority (3.8-4.6%) from 3Q21 to 
2Q23. The SUT rate of NTWC has improved from 30% in 2014 to 50% in 2021. The RTS rate of NTWC improved from 47.1% in 1Q19 to 
72.6% in 2Q23. 
At departmental level, PBM projects made a difference across various patient groups with ID. The mean reduction of packed cell 
required per head reduced from 2.02 to 1.19 (p < 0.05) for patients with menorrhagia. Blood transfusion was fewer in overall 
oncological patients (1.1 ± 2.0 vs. 0.5 ± 1.0, p < 0.05) and hospice patients (1.3 ± 2.1 vs. 0.6 ± 1.0, p < 0.05) with PBM implementation. 
The number of patients with colectomy requiring transfusion reduced by 69% (p < 0.05) with Fe replacement. 
A rising trend of Fe replacement in ID patients with apparently-normal Fe profile was shown with PBM measures (61.8% vs. 74.8%, p = 
0.108). There was a significant increase in oral Fe prescription in alternate-day regimen (2% vs. 57%, p < 0.05).

Conclusion
The success of PBM implementation lies in data-driven strategic planning and close collaboration among PBM stakeholders. By 
reinforcing the importance of SUT and RTS and precise recognition and treatment of ID, we hope to move beyond traditional 
transfusion to successful PBM implementation.
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Abstract VI: Prospective study on pembrolizumab in 
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Abstract
Background 
Pembrolizumab, a monoclonal antibody against programmed death 1 receptor (PD-1) has been shown highly effective in 
relapsed/refractory (R/R) extranodal NK/T cell lymphoma (ENKTL) failing L-asparaginase, with an overall response rate (ORR) of 
57-100%1, 2.  In R/R mature T cell lymphoma, the use of pembrolizumab also results in an overall response rate of 33%3. In this 
prospective phase II study, we aim to evaluate the efficacy of pembrolizumab in a consecutive cohort of patients with R/R ENKTL or 
peripheral T-cell lymphoma (PTCL). 

Methods
This was a phase II prospective study. The primary endpoints were the efficacy and safety of pembrolizumab in patients with R/R 
ENKTL and PTCL. Consecutive patients of age >18 with ENKTL and PTCL with measurable lesions on positron emission tomogra-
phy/computerized tomography (PET/CT), who failed at least one line of prior therapies were recruited. Pembrolizumab was adminis-
tered at 200mg intravenously every three weeks for up to two years (35 cycles) unless there was intolerable toxicity or disease 
progression. Survival was analyzed using Kaplan-Meier method. Statistical calculations were performed with SPSS Statistics version 
28. 

Results
ENKTL cohort:
Ten women and six men at a median age of 57 (range: 41-83 years) were included. Fourteen patients had been treated with L-aspar-
aginase-containing regimens. Ten patients (62.5%) had relapsed disease while six patients (37.5%) had refractory disease. Response 
assessments were performed in all patients, and their best responses were as below: complete response (CR), N=7, 44%; partial 
response (PR), N=1, 6%; indeterminate response (IR), N=2, 13%; stable or progressive disease (SD/PD), N=6, 38%. At a median 
follow-up of 24 months (range 1-51 months), the median progression-free survival (PFS) was 10 months and the median overall 
survival (OS) was 25 months. 
PTCL cohort:
Four men and four women at a median age of 60 (range: 22-80 years) were included. Underlying diseases were peripheral T cell 
lymphoma, not otherwise specified (PTCL-NOS) (N=4, 50%), angioimmunoblastic T-cell lymphoma/PTCL with T-follicular helper 
phenotype (AITL/PTCL-TFH) (N=2, 25%), hepatosplenic T-cell lymphoma (HSTCL) (N=1, 12.5%) and systemic Epstein-Barr Virus 
(EBV)-positive T cell lymphoma of childhood (N=1, 12.5%). All patients had advanced-stage diseases (stage 3, N=1, 12.5%; stage 4, 
N=7, 87.5%). The median line of the prior regimens was 2 (range: 1-3). At a median follow-up period of nine months, the progres-
sion-free survival was 5 months and overall survival was 7 months (Figure 2). Toxicity included IRAE in two patients (endocrine, N=1, 
grade 1; pulmonary, N=1, grade 4) and haematological toxicity in three patients (37.5%) (anaemia, N=1, grade 2; neutropenia, N=1, 
grade 1; thrombocytopenia, N=1, grade 1).

Conclusion
Pembrolizumab is a safe and effective rescue therapy for R/R ENKTL with potentially durable remission. A subgroup of patients with 
PTCL (e.g. systemic EBV-positive T-cell lymphoma of childhood) may also benefit from pembrolizumab therapy. 
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Abstract VII: VEXAS-associated myelodysplastic syndromes
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Abstract
VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) syndrome was first described by David Beck and colleagues in 
December 2020.1 It was shown to be associated with hematological disorders, in particularly myelodysplastic syndrome (MDS).

Herein, we are going to report a patient suffered from VEXAS syndrome and MDS.

A 73 years old gentleman presented with fever, generalized pruritic erythematous papules, polyarthritis and relapsing polychondritis 
in early 2017. A skin biopsy was performed which the histology showed interstitial neutrophilic and granulomatous dermatitis. Patient 
was treated with high dose prednisolone in April 2017. The skin lesions showed initial improvement but worsen again whenever 
prednisolone dose was being tapered, and therefore, cyclosporin was added. He was admitted for pyrexia of unknown origin (PUO), 
relapse of polychondritis and pancytopenia (haemoglobin 7.9g/dL, white blood cell 2.8 x 109/L, platelet 77 x 109/L) in November 2017. 
A bone marrow exam was performed which showed hypercellular marrow with dysmegakaryopoiesis, mild dyserythropoiesis and 
subtle dysgranulopoiesis, compatible with myelodysplastic syndrome with multilineage dysplasia (MDS-MLD). Patient received 
extensive work up for PUO including Gallium scan, skin biopsy and bronchoscopy which were all not revealing. Subsequently a PET/CT 
was performed and showed multiple miliary lung nodules in bilateral lung fields. Patient was given empirical anti-tuberculosis 
treatment. He then received regular azacitidine infusion since April 2018. His disease was under stable control since then and all the 
immunosuppressants can be tapered off. In view of his typical presentation of severe adult-onset autoinflammatory disease and MDS 
in elderly male, his bone marrow slide was reviewed which demonstrated vacuoles in the erythroid and granulocytic precursor cells.

VEXAS syndrome is caused by a somatic missense mutation in codon 41 of ubiquitin-like modifier activating enzyme 1 (UBA1), an 
X-linked gene which encodes the enzyme that initiates ubiquitination. Reduction in ubiquitylation leads to the accumulation of 
unfolded proteins and activation of autoimmune pathways, leading to an uncontrollable inflammatory response.

VEXAS syndrome is a disease with multisystem involvement with hematological manifestations including macrocytic anemia, bone 
marrow vacuoles, thrombotic events, MDS and multiple myeloma.2 The characteristic vacuolation is commonly found in myeloid and 
erythroid precursors on bone marrow specimens although absent of vacuoles does not exclude the diagnosis.

To date, treatment for VEXAS is not standardized with majority of the patients requiring use of immunosuppressant like high-dose 
steroid. The use of azacitidine was shown to be able to improve autoinflammatory symptoms allowing a reduction or discontinuation 
of steroid.3 The treatment responses observed in our patient is in line with the literature. Hypomethylating agents were believed to 
have immunomodulatory effects by reducing the proliferative capacity of regulatory T cells. A concomitant reduction of 
pro-inflammatory T-helper cells, Th1 and Th17 after azacitidine treatment was also observed.4 Further study to elucidate the 
pathophysiological mechanism between these two syndrome and evaluation on therapeutic options is warranted.

Reference:
1. Beck DB, Ferrada MA, Sikora KA, et al. Somatic Mutations in UBA1 and Severe Adult-Onset Autoinflammatory Disease. N Engl J Med. 2020 Dec 31;383(27):2628-2638.
2. Patel N, Dulau-Florea A, Calvo KR. Characteristic bone marrow findings in patients with UBA1 somatic mutations and VEXAS syndrome. Semin Hematol. 2021 
Oct;58(4):204-211.
3. Comont T, Heiblig M, Rivière E, et al. Azacitidine for patients with Vacuoles, E1 Enzyme, X-linked, Autoinflammatory, Somatic syndrome (VEXAS) and myelodysplastic 
syndrome: data from the French VEXAS registry. Br J Haematol. 2022 Feb;196(4):969-974.
4. Costantini B, Kordasti SY, Kulasekararaj AG, et al. The effects of 5-azacytidine on the function and number of regulatory T cells and T-effectors in myelodysplastic 
syndrome. Haematologica. 2013 Aug;98(8):1196-205.
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Abstract VIII: Insights into optimal ferritin level for erythropoiesis: 
The first study in Asians using hospital big data approach
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Abstract
Introduction
Treating iron deficiency is important in optimising erythropoiesis as well as cognitive development in children. Serum ferritin is 
commonly used to diagnose iron deficiency, but the optimal cutoff for diagnosis remains controversial. The World Health Organization 
(WHO) defines iron deficiency using cutoff levels <15 μg/L for adults and <12 μg/L for children. The Royal College of Pathologists 
Australasia (RCPA) recommends a cut-off of <20 μg/L (<45 pmol/L) for diagnosing paediatric iron deficiency and <30 μg/L (<68 pmol/L) 
for diagnosing adult iron deficiency. Functional relationship between ferritin and red cell parameters has been studied previously in 
Caucasians but not in Asians. This is the first study aiming to determine the erythropoiesis-based ferritin cutoffs for iron deficiency in 
Asian population using a hospital big data approach.

Methods
The complete blood count (CBC) and ferritin results of patients aged <65 years in the New Territories West Cluster between July 2019 
and December 2023 were retrieved using the Laboratory Information System. The analysers used were Beckman Coulter DxH 800 
haematology analyser for CBC and Abbott Alinity analyser for ferritin test. Same patient results after the first episode were excluded. 
CBC and ferritin test results on the same date from the same patient were merged for analysis. Data were analysed separately for 
young children (<5 years), older children (5-12 years), adolescents (13-17 years), and adults (18-64 years) (further separated into male 
and female groups). Red cell parameters were analysed using a quadratic plateau model in R software to derive threshold ferritin 
values.

Results
195,887 CBC and 87,786 ferritin results for the adult group and 35,918 CBC and 2,816 ferritin results for the paediatric and adolescent 
group were retrieved, with 4,481 and 446 merged results in the adult group and the paediatric and adolescent group respectively with 
ferritin �60 μg/L after data cleaning and filtering. In all groups, the Hb, MCV, MCH and MCHC values showed a positive correlation 
(negative correlation for RDW) with ferritin until a threshold value (summarized in the Table). The derived threshold ferritin values are 
in general higher than the WHO cutoff with some of them also higher than the RCPA cutoff.

Conclusion
This is the first study in Asians showing that iron-restricted erythropoiesis potentially occurs earlier than the established ferritin cutoffs 
for iron deficiency. Further exploration is needed to assess the clinical significance of diagnosing and managing patients using 
erythropoiesis-based ferritin cutoffs.

Reference:
1. Gingoyon A, et al. Chronic Iron Deficiency and Cognitive Function in Early Childhood. Pediatrics. 2022 Dec 1;150(6):e2021055926.
2. Markus C, Saxon B, Metz M. Ferritin as a functional biomarker of iron status in children and young adults. Br J Haematol. 2019 Feb;184(4):640-642.
3. Sezgin G, et al. Clinical thresholds for diagnosing iron deficiency: comparison of functional assessment of serum ferritin to population based centiles. Sci Rep. 2020 Oct 
26;10(1):18233.

Table
Threshold ferritin value ( g/L)CBC Parameters

Adult femaleAdult maleAge 13 to <18 yearsAge 5 to <13 yearsAge <5 years
18.9*20.7*14.919.1*10.2Hb
18.6*19.9*13.816.4*9.5Hct
19.7*27.4*17.1*10.111.8MCV
19.7*25.1*18.5*14.012.0*MCH
17.9*21.1*17.6*26.6**10.7MCHC
22.8*35.7**19.2*26.4**21.2**RDW

Established ferritin cutoff value ( g/L)
<15<15<15<15<12WHO
<30<30<20<20<20RCPA

*: threshold ferritin value > WHO cutoff
**: threshold ferritin value > both WHO and RCPA cutoffs
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Abstract
Introduction
Although Revised International Staging System (R-ISS) is widely used for the prognostication of myeloma patients, considerable 
limitations exist including large proportion of R-ISS II patients with variable outcomes, 1q gain/1p deletion and concurrent high risk 
cytogenetic abnormalities not considered. New prognostication systems have been reported, including the weighted cytogenetic 
scoring system (wCSS)(1) and the second revision of the ISS (R2-ISS)(2). Herein, we would like to compare the outcomes of patients 
receiving bortezomib based induction using R-ISS, R2-ISS and wCSS. 

Methods
Symptomatic newly diagnosed myeloma patients treated in seven haematology centres* from January 2006 to January 2020 in Hong 
Kong were included in this retrospective study. The fluorescence in-situ hybridization (FISH) comprising of IGH/FGFR3, IGH/MAF, 
TP53/CEP17, CDKN2C/CKS1B probes were used. At least 200 nuclei were analysed. The cut-off for positivity was above 10% for fusion 
or break apart probes and 20% for numerical abnormalities in accordance with international consensus. As trisomies 5 and 21 were not 
part of the FISH panel, they were not included in wCSS calculation. 

Results
The entire NDMM cohort comprised of 475 patients and complete staging data (ISS, lactate dehydrogenase and FISH) was evaluable 
in 221 patients (46.5%). The median event free survival (EFS) and overall survival (OS) were 34 months and 101 months respectively in 
the evaluable group. Within this evaluable group, 22 had del 17p (10%), 44 had t(4,14) (19.9%), 137 had chromosome gain 1q (1q+) 
(62%) and 19 had del 1p (8.6%). 

R-ISS could stratify NDMM patients for both EFS and OS (Fig. 1). For R2-ISS, there was significant difference in EFS between R2-ISS 
stages I versus IV but not for stages I versus II or I versus III. There were significant differences in OS between R2-ISS stages I versus III 
and I versus IV but not for stages I versus II (Fig. 2). Using wCSS, there was significant difference in EFS between low risk versus high-risk 
groups but not for low risk versus intermediate risk groups. There were significant differences in OS between the low risk versus 
intermediate risk groups and low risk versus high-risk groups (Fig. 3). We looked at the discriminatory ability of the three scoring 
systems to predict death from those who survived using the C index. The C indexes of ISS, R-ISS, R2-ISS and wCSS were 0.597, 0.614, 
0.641, 0.631 respectively, meaning that there is no added benefit of using R2-ISS and wCSS over R-ISS. 

Conclusion
Our study did not show superiority of using R2-ISS and wCSS compared with R-ISS in stratifying patients on bortezomib based 
treatment. A clear distinction was not achieved between R2-ISS group I versus II and III versus IV in our cohort, as reported by 
others(3-6). Key difference in our study population was the higher percentage of 1q+, thus contributing to the higher number of R2-ISS 
stage 4 patients. Moving forward, it is important for new scoring systems to identify high-risk/ ultra-high-risk patients for risk adapted 
therapies to be implemented to improve long term outcomes. 
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Figure 2. OS and EFS according to R2-ISS for evaluable cohort

Figure 1. OS and EFS according to R-ISS for the evaluable cohort

* Queen Mary Hospital, Princess Margaret Hospital, Tuen Mun Hospital, Pamela Youde Nethersole Eastern Hospital, United Christian Hospital, Tseung Kwan O Hospital and 
Queen Elizabeth Hospital
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Figure 3. OS and EFS according to wCSS for the evaluable cohort
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Abstract X: A lean six sigma approach to improvement of 
paediatric iron deficiency care
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Abstract
Introduction
Iron deficiency is common in children and adolescents with significant implications for their growth and development in addition to 
iron deficiency anaemia. The Royal College of Pathologists Australasia recommends a cut-off of <20 ng/ml (<45 pmol/L) for diagnosing 
paediatric iron deficiency. We aimed to evaluate the impact of a Lean Six Sigma intervention on the diagnosis and treatment of 
paediatric iron deficiency.

Methods
A retrospective review was conducted on children and adolescents below 18 years who were tested to have a ferritin level <45 pmol/L 
in the New Territories West Cluster between July 2022 and December 2023. Patients with known iron deficiency, on iron replacement 
or recent transfusion within 1 year were excluded. A Lean Six Sigma approach was used to identify and address key factors contributing 
to the under-diagnosis and under-treatment of paediatric iron deficiency. A pre-intervention survey was performed to review the 
diagnosis and treatment of paediatric iron deficiency in the period July to December 2022. Root causes and potential interventions 
were identified. Multidisciplinary meeting involving haematopathology, biochemistry and the paediatric haematology and oncology 
teams was arranged to engage the stakeholders for interventions. After intervention, a repeat survey was performed to review the 
diagnosis and treatment of paediatric iron deficiency in the period November to December 2023.

Results
Of 164 pre-intervention and 61 post-intervention ferritin results below 45 pmol/L in patients under 18 years old, 64 and 20 new cases 
were identified, respectively. Pre-intervention, 54.7% (35/64; 1.6σ) were diagnosed with iron deficiency and 50% (32/64) were given iron 
replacement. The rate of WHO-defined anaemia was 71.9% (46/64). In a follow-up period of 180 days, patients receiving iron 
replacement had a median best haemoglobin improvement of 2.3 g/dL compared with 0.1 g/dL in patients without (p<0.00001).
The major problems identified in the process included: 1) only reference interval was available in the ferritin laboratory report but not 
the decision cut-off for diagnosing paediatric iron deficiency (lower limit of reference interval ranges from 12 (1-4 years) to 31 (5-13 
years) pmol/L in the paediatric and adolescent groups); and 2) lack of clear guidance for diagnosis and management of iron deficiency.
Specific interventions included an addition of the decision cut-off of <45 pmol/L for diagnosis of paediatric iron deficiency in the 
ferritin laboratory reports and a teaching session organized by the paediatric haematology and oncology team on the diagnosis and 
management of iron deficiency.
Post-intervention, the diagnosis rate improved significantly from 54.7% (35/64; 1.6σ) to 90.0% (18/20; 2.8σ) (p=0.0032). Of note, the 
paediatric team has identified 100% (12/12) of cases post-intervention compared with 59.6% (31/52) pre-intervention (p=0.0047). The 
iron replacement prescription rate improved from 50% (32/64) to 75.0% (15/20) (p=0.0421).

Conclusion
The Lean Six Sigma intervention was successful in identifying the problems in the process of diagnosis and treatment of paediatric iron 
deficiency, and offers insights to the potential solutions. This study highlights the potential of Lean Six Sigma as a tool for improving 
the quality of paediatric iron deficiency management.



FREE PAPER  |  P.57

Abstract XI: Mixed phenotype acute leukaemia with KMT2A 
amplification: A case series study and review of literature
Ka Ngai LAU1, Ting Hon Stanford LI2, Ka Yan NG2, Wai Shan WONG2, Coty CHEUNG3, 
Natalie Pui Ha CHAN3, Joyce Sin CHEUNG3, Wing Kit LAM1, Alice Ching Ching WONG1, 
Sze Fai YIP1

1 Department of Clinical Pathology, Tuen Mun Hospital
2 Department of Pathology, Queen Elizabeth Hospital
3 Department of Anatomical and Cellular Pathology, Princes of Wales Hospital

Abstract
Introduction: Gene amplification is rare in Acute Myeloid Leukaemia (AML) and is usually manifested as double minutes (dmin) or 
heterogeneously staining region (hsr) cytogenetically. Commonly amplified genes include MYC and KMT2A in AML. Previous 
studies established that AML with KMT2A amplification is a rare distinct disease subtype different from AML with KMT2A 
rearrangement. It is characterized by morphological dysplasia, highly complex karyotype and is associated with frequent TP53 
deletions/mutations and dismal clinical outcomes. Rare case reports of B-lymphoblastic leukaemia with KMT2A amplifications 
were reported. However, Mixed Phenotype Acute Leukaemia (MPAL) with KMT2A amplifications at diagnosis have not been 
reported in the literature.

Method: We reviewed and reported the clinicopathological findings of 3 MPAL cases with KMT2A amplification. They all had 
cytogenetic studies, fluorescence in situ Hybridization (FISH) for KMT2A and myeloid panel next generation sequencing (NGS) 
performed at diagnosis. FISH for MYC was performed in 2 cases.

Results: We identified 2 male patients and 1 female patients with a median age of 60. None of the patients had history of malig-
nancy nor received chemotherapy or radiotherapy. 2 patients were diagnosed with MPAL, B/Myeloid and 1 patient had MPAL, 
T/Myeloid. 2 patients had mild prolongation of prothrombin time (PT) at presentation. One of them developed significant 
coagulopathy with both prolongation of PT and activated partial thromboplastin time during salvage chemotherapy. She devel-
oped massive intracranial haemorrhage requiring ICU admission. All cases showed blasts containing cytoplasmic vacuoles and 
morphologic dysplasia with the presence of hypogranular and hypolobated neutrophils. Complex karyotypes were demonstrated 
by cytogenetic studies in all cases. 2 cases showed deletion of 5q. FISH for KMT2A demonstrated KMT2A amplification (>5 copies) 
in all cases. 1 case showed concomitant MYC amplification (>5 copies), and another showed gain of MYC (3 copies). All cases 
harboured TP53 mutations. The 3 patients all underwent HyperCVAD induction chemotherapy. They all had primary refractory 
disease and subsequently received either FLAG-IDA, inotuzumab or FLAG as salvage chemotherapy. None of them achieved 
remission and succumbed with a mean overall survival of 82 days. 

Discussion: Our cases of MPAL with KMT2A amplification demonstrate similar clinicopathological features as AML with KMT2A 
amplification. A novel finding of concomitant gain or amplification of MYC is seen in 2 of the MPAL cases and this warrants further 
study.  Novel therapy is needed for this distinctively rare subtype of leukaemia.
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Abstract XII: Monitoring iron deficiency anaemia management 
is a useful indicator in patient blood management 
implementation

Lau Ka Ngai1, Kong Shun Yin, Jacky2, Li Ka Shu Justin3, Wong Alice Ching Ching1, 
Yip Sze Fai1
1 Department of Clinical Pathology, Tuen Mun Hospital
2 Department of Medicine and Geriatrics, Pok Oi Hospital
3 Department of Medicine and Geriatrics, Tuen Mun Hospital

Abstract
Introduction: We performed an audit of management of patients with iron deficiency anaemia (IDA) in 2023 and found that 25% (19/75) of 
the IDA patients in the study period (2021 cohort: 15th-19th June 2021) were not given iron replacement. Among those who were given oral 
iron replacement, only 6% (3/53) were prescribed with 100mg elemental iron alternate day dosing, which is the latest evidence-based 
recommended dosing [1]. We enhanced laboratory result screening by addition of clinical decision cut-off of ferritin <67pmol/L in the 
footnotes of ferritin result reporting. Additionally, alternate day oral iron sulphate was included in the prescription set. A re-audit of patients 
with iron deficiency anaemia in NTWC was conducted to evaluate the effectiveness of these measures and to identify areas for further 
improvement.
Method: Adult patients with ferritin test performed in NTWC in the week 10th-16th December 2023 were retrieved from the Laboratory 
Information System. Patients with known iron deficiency were excluded. Iron deficiency was defined as ferritin <67pmol/L. Anaemia was 
defined by haemoglobin <12g/dL for females and <13g/dL for males, according to the WHO definition. Clinical information was reviewed 
from the EPR, including selected laboratory investigations (CBC and iron profile interpretation), iron replacement therapy, blood product 
utilization and readmission due to symptomatic anaemia. 
Results: We compared the re-audit results from the 2023 cohort with that of the 2021 cohort (Table 1). Overall transfusion rates were similar 
(13% vs 15%). All cases adopted single unit transfusion. There were fewer cases given transfusion but missing iron replacement in the 2023 
cohort (9% (1/11) vs 25%(4/10) in 2021). Readmission due to symptomatic anaemia was fewer in the 2023 cohort (1 vs 4 in 2021). There is a 
significant increase in prescription with the 100mg elemental iron alternate day dosing from 6% (3/53) in 2021 cohort to 65% (33/51).  
However, the overall iron replacement rates were similar for both cohorts (75% in 2021 vs 73% in 2023). We explored the possible factors 
associated with the persistence of missing iron replacement. Subgroup analysis (Table 2) identified that the iron replacement rates were 
comparatively lower for IDA patients among obstetrics, surgery and accident & emergency specialties (42% (8/19)) than medical & geriatrics, 
family medicine and gynaecology units  (85% (44/52)). None of the 3 IDA patients presented to the EMW were given iron replacement. We 
observed that the mean haemoglobin level was lower among those given iron replacement compared with those without (9.2g/dL vs 
10.4g/dL p=0.0265).
Discussion: The re-audit results showed improvement in IDA management with fewer readmission due to symptomatic anaemia and fewer 
cases being given transfusion but missing iron replacement. More patients were prescribed with 100mg elemental iron alternate daily 
dosing. However, the overall iron replacement rates were similar between the two cohorts. We postulated that IDA might be overlooked 
when patients presented with conditions without obvious anaemic symptoms. Additionally, iron replacement is less likely to be given if 
patient has a higher haemoglobin level. Further and continuous effort in education on recognition and management of IDA among different 
specialities is warranted. Our study illustrated that monitoring iron replacement rate among IDA patients could be a useful indicator in PBM 
implementation.

2023 cohort2021 cohort
7375Number of IDA patients

Gender
19:5415:60Male:Female

17/23 (74%)
33/43 (77%)

3/4(75%)
0/3 (0%)

17/24 (71%)
35/47(74%)

4/4(100%)
0/0

Location
Inpatient (%) 
Outpatient (%)
AED (%)
EMW (%)

11(15%)
62(85%)

1/11(9%)

10(13%)
65(87%)

4/10 (25%)

Transfusion
Yes
No

Transfusion but missing iron replacement
14Readmission due to symptomatic anaemia

53 (73%)
20 (28%)

56 (75%)
19 (25%)

Iron replacement
Yes (%)
No (%)

Total:51
33(65%)
17(33%)

1(2%)
6

Total:53
3(6%)

50(55%)
0(0%)

7

Iron replacement regime
Oral 

100mg elemental iron alternate day (%)
100mg elemental iron daily/BD/TDS (%)
50mg elemental iron daily (%)

Intravenous

Table 1: Comparison of the 2023 cohort with the 2021 cohort Table 2: Subgroup analysis on the iron replacement by specialties
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2023 cohortSpecialty
24/28 (86%)M&G (%)
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2/5(40%)OBS (%)
3/7(43%)SURG (%)

1/1(100%)RT (%)
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Abstract XIII: Hepatitis-associated severe aplastic anemia: A case 
report
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1 Department of Medicine, Yan Chai Hospital
2 Department of Medicine and Geriatrics, Princess Margaret Hospital

Abstract
Background
Hepatitis-associated aplastic anemia (HAAA) is a rare variant of aplastic anemia (AA). The onset of aplastic anemia is preceded by an 
episode of hepatitis. The bone marrow failure can be severe and it will be fatal if untreated. We presented a case of HAAA who were 
treated in our centre.  

Case presentation
A 19-year-old man was first admitted due to acute hepatitis in February 2020. He presented as vomiting and diarrhea for one day. 
Alanine transaminase (ALT) was 823U/L and bilirubin was 99umol/L with normal alkaline phosphatase (ALP). Diagnostic tests, 
including hepatitis workup, autoimmune markers, were unable to determine the cause of hepatitis. He quickly recovered and his 
blood test results returned to normal. 

In September 2020, he was admitted for two-week history of gum bleeding. He was found to have pancytopenia (white blood cells 
[WBC] 0.9 × 109/L; absolute neutrophil [ANC] 0.6 x109/L; haemoglobin [Hb] 7.4 g/dL; platelets 14 × 109/L). Bone marrow examina-
tion showed markedly hypocellular marrow and cytogenetic analysis did not reveal any abnormalities. Paroxysmal nocturnal hemo-
globinuria (PNH) screening was unremarkable. A diagnosis of severe aplastic anemia (SAA) was reached, with hepatitis being the 
suspected cause.

In October 2020, the patient commenced treatment with horse anti-thymocyte globulin (ATG) plus cyclosporine, and oral eltrom-
bopag at a daily dose of 75 mg. Our patient has shown good treatment response and his blood count has has been normalized 
since October 2021. In his latest follow-up visit in February 2024, he showed no signs of bleeding and findings of his blood test were 
normal (WBC 6.0 × 109/L; ANC 3.8x 109/L; Hb 13.8g/dL; platelets 238 × 109/L). There was no treatment-related adverse events 
observed during the entire course of treatment.

Discussion
Hepatitis-associated aplastic anemia (HAAA) is a rare but severe illness that usually occurs in 2-5% of newly diagnosed cases of 
acquired aplastic anemia.1 It is predominantly seen in younger males, like in our patient. Severe aplastic anemia usually develops 
2–3 months after acute hepatitis attack in patients with HAAA1. However, our patient developed HAAA seven months after the 
hepatitis episode. Most cases of HAAA are seronegative for known hepatitis viruses, including hepatitis A, B, C and G, like in our 
patient.2 Treatment of HAAA is similar to SAA. The haematopoietic stem cell transplantation (HSCT) being the front-line treatment 
for young and adult SAA patients.3-4 However, in situations where HLA-matched sibling donors are lacking, as in our patient, 
immunosuppressive therapy using a combination of horse ATG and cyclosporine is recommended.4 Existing data have shown that 
around 60% of SAA patients respond to this standard immunosuppressive therapy.2 Clinical outcomes of SAA has been improved 
after addition of eltrombopag SAA patients.5 Our patient responded well to ATG/cyclosporine A/eltrombopag treatment. 

Conclusion
HAAA is well known immune-mediated variant of AA. We have to be vigilant to hepatitis patients that develop symptoms and signs 
of pancytopenia and perform further investigations for early diagnosis of potential AA. 
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Abstract XIV: Carfilzomib-induced thrombotic microangiopathy 
successfully salvaged with eculizumab
Lau WN, Mak WM, Lee KK, Ho SK, Kwok CH, Ho WB, Chan KL, Chan HY, Wu LY, Wong SW
Princess Margaret Hospital

Abstract
Introduction
Carfilzomib, a second-generation irreversible proteasome inhibitor, is commonly used in the management of multiple myeloma. 
Thrombotic microangiopathy is a rare but potentially life-threatening complication associated with carfilzomib. Prompt recognition 
and treatment are crucial to prevent further organ damage and improve patient outcomes. Eculizumab, a terminal complement 
inhibitor, has shown promising results in the management of carfilzomib-induced TMA.

We report a patient with IgA-kappa plasma cell myeloma who developed thrombotic microangiopathy (TMA) following treatment with 
carfilzomib and was successfully salvaged with eculizumab.  

Case Presentation
A 62-year-old man with IgA-kappa plasma cell myeloma relapsed 3 years after autologous hematopoietic stem cell transplantation 
following induction with bortezomib, thalidomide and dexamethasone (VTD). He presented with profound pancytopenia and 
IgA-kappa paraproteinemia of 40g/L in 2023. Bone marrow examination showed diffuse sheets of clonal plasma cells with markedly 
suppressed trilineage haematopoiesis. Carfilzomib and dexamethasone (KD) were initiated as salvage therapy. Leukopenia and 
thrombocytopenia resolved after the first cycle of treatment and his IgA-kappa paraproteinemia dropped to 12g/L. However, after the 
8th dose, he developed microangiopathic haemolytic anaemia, thrombocytopenia, and acute kidney injury with creatinine peaking at 
842 umol/L. ADAMTS13 activity was only slightly reduced at 47.1%. A diagnosis of carfilzomib induced TMA was made and carfilzomib 
was discontinued. 

He was given two sessions of haemodialysis and was treated with eculizumab shortly after the diagnosis of carfilzomib-induced TMA. 
After the 4th dose of eculizumab, his platelet was normalized and his renal function had significantly improved with creatinine down to 
113 umol/L. He was given five doses of eculizumab in total.

Discussion
The mechanism of carfilzomib-induced thrombotic microangiopathy (TMA) is not fully understood. However, it is believed that 
complement activation of the alternative pathway plays a crucial role. Carfilzomib, as an irreversible proteasome inhibitor, may disrupt 
the normal turnover of complement regulators, leading to excessive complement activation and subsequent endothelial injury, 
formation of microvascular thrombi, and end-organ damage. Additionally, carfilzomib inhibits NFκB, reducing vascular endothelial 
growth factor (VEGF) levels and potentially causing glomerular endothelial injury and renal TMA [1].

Recognition of carfilzomib-induced TMA is essential, and discontinuation of the drug is the initial step in management. Eculizumab has 
shown promising results in rapidly improving haematological parameters and reversing renal dysfunction in some patients [2].

Conclusion
This case highlights carfilzomib-induced TMA as a potential complication of carfilzomib therapy in patients with multiple myeloma. 
Prompt recognition and early initiation of eculizumab can successfully salvage patients with this life-threatening condition. Further 
research is needed to better understand the underlying mechanisms and risk factors associated with carfilzomib-induced TMA and 
optimize its management.
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Abstract XV: HIV-associated lymphoma: Single center experience 
and literature review
Wong Ka Wai Keith, Tsoi Yee Lei Laura, Wu Wing Fong
Tuen Mun Hospital

Abstract
Background:
HIV-associated lymphoma (HAL) is a leading cause of death in individuals living with HIV/AIDS, with diffuse large B-cell lymphoma 
(DLBCL) and Burkitt lymphoma (BL) being the commonest subtypes. 

Method:
A retrospective analysis of patients diagnosed with HAL between 2001 and 2024 at Tuen Mun Hospital was conducted, reviewing 
demographics, disease properties, management, and clinical outcomes.

Result:
A total of 9 cases were identified. The male-to-female ratio was 8:1, with a median age at diagnosis of 44-years-old. There were 5 
cases of DLBCL and 4 cases of Burkitt lymphoma. 

Clinically, all cases were diagnosed at stage 4. Central nervous system (CNS) involvement was observed exclusively in Burkitt 
lymphoma cases. 

Interestingly, 3 DLBCL patients developed lymphoma while receiving highly active antiretroviral therapy (HAART), with mean CD4 
count as high as 656 x 106/L at time of diagnosis. In contrast, the HIV status was revealed only after lymphoma diagnosis in all Burkitt 
lymphoma cases. The mean CD4 count at diagnosis of lymphoma for those not receiving HAART was 147 x 106/L and 157 x 106/L for 
DLBCL and Burkitt lymphoma cases,  respectively.

All of our patients received HAART. Excluding 1 case opted for palliative care, CHOP and DA-EPOCH were used for DLBCL, while 
intensive chemotherapy (CODOX-M/IVAC, hyper-CVAD) was used for Burkitt lymphoma cases. Those receiving active treatments all 
had addition of Rituximab except for 1 case due to financial concern. 

All 6 patients who completed treatment achieved complete remission with 100% 1-year survival rate. Excluding 1 patient who died 
of pneumocystis jirovecii pneumonia related to noncompliance to HAART, the other 5 cases remained in remission without relapse.

Discussion: 
Since the introduction of HAART, there has been a significant reduction (79%) in the incidence of systemic non-Hodgkin lymphoma 
(NHL).¹  It is postulated that the immunosuppressed state plays a role in developing NHL, and HAART is associated with improved 
CD4 levels.²  However, in our study, 3 DLBCL patients developed lymphoma while receiving HAART with a high CD4 count. This 
signifies that CD4 count is not the sole determining factor in the development of HAL, especially for DLBCL. 

CHOP is historically the standard treatment for DLBCL, but DA-EPOCH is an emerging alternative in recent years. In contrast, most 
patients with Burkitt lymphoma who are fit are preferred to receive intensive chemotherapy especially when there is CNS or marrow 
involvement, as alternatives like DA-EPOCH are associated with greater risk of treatment failure in advanced disease.³ Addition of 
rituximab also showed higher complete response rates.4  Concerns of excessive toxicity associated with very low CD4 counts (<50 x 
106) can be overcome by adequate infection prophylaxis and screening.5

Conclusion:
In conclusion, all cases presented as advanced disease and Burkitt lymphoma has a higher likelihood of CNS involvement. 
Incorporating HAART along with tailored chemotherapy and targeted agents like Rituximab can improve treatment responses, and 
patients who adhere to treatment generally have a favorable prognosis. Further studies are warranted to validate these findings and 
explore optimal treatment strategies for different subtypes of HAL.
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Abstract XVI: Acute myeloid leukaemia genotyping by 
nanopore targeted sequencing
Tsz Fung Wong, Ka Ngai Lau, Tze Wing Fan, Sze Fai Yip
Division of Haematology, Clinical Pathology, Tuen Mun Hospital

Abstract
Background and Objective
Accurate and rapid genotyping of acute myeloid leukaemia (AML) is important for diagnostic, prognostic and therapeutic purposes. 
According to the 2022 edition of the European LeukaemiaNet (ELN) recommendations for diagnosis and management of AML, 
FMS-like tyrosine kinase-3 internal tandem duplication (FLT3-ITD), FLT3 tyrosine kinase domain (FLT3-TKD), IDH1, IDH2, NPM1 gene 
mutations should be identified within 3-5 days. Results of TP53 and other myelodysplasia-related gene mutations should be 
available within the first treatment cycle. Current methodologies for detecting these recurrent gene mutations in AML include 
polymerase chain reaction (PCR) followed by fragment size analysis with capillary electrophoresis, PCR-restriction fragment length 
polymorphism (RFLP) assay, Sanger sequencing and next-generation sequencing (NGS), which are tedious, time-consuming and not 
cost-effective. Oxford Nanopore Technologies (ONT) Nanopore sequencing is a rapidly growing technology that offers numerous 
advantages over traditional approaches. This study aimed to develop a Nanopore targeted sequencing assay for detecting 
FLT3-ITD, FLT3-TKD, IDH1, IDH2, NPM1 and TP53 gene mutations in AML cases.

Methods
A total of 67 AML blood samples from 2021 - 2023 were retrieved in the Haematology Laboratory at Tuen Mun Hospital. PCR 
covering FLT3 exon 14-15, FLT3 exon 20, IDH1 exon 4, IDH2 exon 4, NPM1 exon 11 and TP53 exons 2-11 was performed after DNA 
extraction. The library was prepared using ONT library preparation kit according to manufacturer’s instructions. Sequencing was 
performed in the R10.4.1 flow cell on the ONT MinION device. An in-house developed bioinformatics pipeline was used for variant 
identification. Findings of FLT3-ITD and other gene mutations were compared with reference methodologies, fragment size analysis 
followed by Sanger sequencing and NGS respectively, previously performed in referral laboratories. Reported allelic ratio of FLT-ITD 
from referral laboratories was converted to variant allele frequency (VAF) for statistical comparison.

Results
The result concordance rate between Nanopore sequencing and reference methodologies was 100%, with a coefficient of 
correlation ≥ 0.7 and a bias of -8.4%. It was noted that the negative bias was mainly due to the underestimation of VAF in FLT3-ITD. 
After excluding the FLT3-ITD data, high correlation (R ≥ 0.9) and minimal bias (-0.11%) were observed. Nanopore sequencing 
achieved a 100% concordance rate of repeatability and reproducibility analysed by running known positive and negative samples in 
triplicate within a single run and in three different days respectively in terms of positivity / negativity calls for each sample. A 
commercial DNA reference standard with known VAFs of different variants was used to validate the limit of detection of the assay. 
All defined variants were detected by Nanopore sequencing between 4% to 6% of VAFs, which were consistent with the stated VAFs 
of the reference standard (approximately 5% by NGS).

Conclusion
This study serves as a proof that the use of Nanopore sequencing is an alternative approach to the traditional methods for AML 
genotyping. However, fragment size analysis remains an indispensable tool for FLT3-ITD detection with accurate determination of 
VAF. On the whole, Nanopore sequencing is capable of generating accurate and reproducible results with acceptable sensitivity in 
a rapid and all-in-one fashion and hence helps to provide molecular information with diagnostic, prognostic and therapeutic values 
in AML patients.
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