
Clinical and immunological outcome after paediatric stem cell
transplantation in inborn errors of immunity
Lum, S.H.

Citation
Lum, S. H. (2021, January 20). Clinical and immunological outcome after paediatric stem cell
transplantation in inborn errors of immunity. Retrieved from
https://hdl.handle.net/1887/139163
 
Version: Publisher's Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/139163
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/139163


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/139163 holds various files of this Leiden 
University dissertation.  
 
Author: Lum, S.H. 
Title: Clinical and immunological outcome after paediatric stem cell transplantation in 
inborn errors of immunity 
Issue date: 2021-01-20 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/139163
https://openaccess.leidenuniv.nl/handle/1887/1�


Appendices

341   

12

Curriculum vitae

Su Han Lum was born on July 19th 1978 in Kuala Lumpur, Malaysia. Her fascination 

with paediatric haematology and haematopoietic cell transplantation began during her 

undergraduate days. She studied medicine (1999-2004), received her paediatric training 

(2008-2012) and completed her fellowship in paediatric haematology and bone marrow 

transplantation (2013-2015) at the University of Malaya, Kuala Lumpur, Malaysia. She 

underwent further training in haematopoietic stem cell transplantation and cellular therapy 

in Manchester and Newcastle from 2015 to 2019. She completed the Global Clinical Scholars 

Research Training Program (Harvard Medical School, 2016-2017), the Rare Diseases Research 

Training Program (NIH Rare Diseases Clinical Research Network, 2017-2018) and the Clinical 

Research Training in Haematology (European Haematology Association, 2019-2020). She is 

currently working a consultant paediatric haematologist at Great North Children’s Hospital, 

Newcastle upon Tyne, United Kingdom 

Her interests are in haematopoietic cell transplantation and cellular therapy for children 

with rare diseases, especially precise graft prescription and adoptive immunotherapy, and 

late effects.

She has been actively pursuing her passion for statistics and data science since she was a 

medical student. She is currently studying Master of Medical Statistics (Oxford).

Her long-term vision is to be an academic paediatric transplanter who improves the 

transplant outcomes and long-term health status of children with rare diseases, through 

clinical trials and multicentre collaborative studies.



Chapter 12

342

List of publicatIons

1.	 Lum SH, Greener S, Carruthers K, Perez-Heras I, Drozdov D, January R, Nademi Z, Flood 

T, Gennery A, Hambleton S, Slatter M. T-replete HLA-matched grafts versus T-depleted 

HLA-mismatched grafts in primary immunodeficiencies: Where are we now? submitting

2.	 Lum SH, Buddingh E, Slatter M, Lankester A. Haematopoietic cell transplant in monogenic 

autoimmune disease. In Farge D, Snowden J, Saccardi R, Piron-Ruiz L, and Burt R (Ed.) 

Haematopoietic stem cell transplantation and cellular therapies for autoimmune 

diseases 

3.	 Lum SH, Elfeky R, Achini FR, Margarit-Soler A, Cinicola B, Perez-Heras I, Nademi Z, Flood 

T, Cheetham T, Worth A, Qasim W, Amin R, Rao K, Chiesa R, Bredius RGM, Amrolia P, 

Abinun M, Hambleton S, Veys P, Gennery AR, Lankester A and Slatter M. Outcome of non-

hematological autoimmunity after hematopoietic cell transplantation in children with 

primary immunodeficiency. J of Clin Immunol, 2020 

4.	 Lum SH, Sobh, A, Selvarajah S, Deya-Martinez A, McNaughton P, Nademi Z, Owens S, 

Williams E, Emonts M, Flood T, Cant A, Abinun M, Hambleton S, Gennery AR, Slatter 

MA. Impact of different ex vivo T-cell depletion strategies on outcomes following 

hematopoietic cell transplantation for children with primary immunodeficiency. BMT, 

2020

5.	 Lum SH, Selvarajah S, Deya-Martinez A, McNaughton P, Sobh, A, Waugh S, Burton-

Fanning S, Newton L, Gandy J, Nademi Z, Owens S, Williams E, Emonts M, Flood T, Cant 

A, Abinun M, Hambleton S, Gennery AR, Slatter MA. Outcome of autoimmune cytopenia 

after hematopoietic cell transplantation for children with primary immunodeficiency. J of 

Allergy and Clin Immunol, 2020; 146 (2): 406-416 

6.	 Lum SH, Slatter M. Malignancy post-hematopoietic stem cell transplant in patients with 

primary immunodeficiency. Expert Review of Clinical Immunology, 2020; 16 (5); 493-511

7.	 Lum SH, Anderson C, McNaughton P, Engelhardt K, MacKenzie B, Watson H, Al-Mousa H, 

Al-Herz W, Al-Saud B, Mohammed R, ALZahrani D, Alghamdi HA, Goronfolah L, Nademi 

Z, Habibollah S, Flinn A, Shillitoe B, Owens S, Williams E, Emonts M, Hambleton S, Abinun 

M, Flood F, Cant A, Gennery AR, Slatter M.  Improved transplant survival and long-term 

disease outcome in children with MHC class II deficiency. Blood, 2020; 135 (12); 954-973



Appendices

343   

12

8.	 Lum SH, Flood T, Hambleton S, McNaugton P, Watson H, Abinun M, Owens S, Cigrovski 

N, Cant A, Gennery A, Slatter M.  Two decades of excellent transplant survival for chronic 

granulomatous disease: a supraregional immunology transplant center report.  Blood, 

2019; 133; 2546-2549

9.	 Lum SH, Gennery A, Slatter M. Conditioning regimens for haematopoietic cell 

transplantation in primary immunodeficiencies. Current Allergy and Asthma reports, 

2019; 19 (11); 52

Publications not included in the thesis

1.	 Lum SH, Miller W, Jones S, Lund TC, Orchard PJ, Boelens JJ, Wynn RF.  Excellent Survival 

Chances After Pharmacokinetic-Targeted Busulfan Plus Fludarabine and ATG for Children 

with Hurler Syndrome Undergoing Unrelated Cord Blood Transplantation. BBMT, 2020 

2.	 Chiesa R, Wang J, Blok HJ, Hazelaar S, Neven B, Moshous D, Schulz A, Hoenig M, Hauck 

F, Al-Seraihy, Gozdzid J, Ljungman P, Lindermans C, Fernandes J, Kalwak K, Strahm B, 

Schanz U, Sedlacek P, Sykora K, Aksoylar S, Locatelli F, Stepensky P, Wynn, Lum SH, 

Zecca M, Porta F, Taskinen M, Gibson BES, Matthes-Martin S, Karakukcu, Hauri-Hohl MM, 

Veys P, Gennery A, Lucchini G, Felber M, Albert M, Balashow D, Lankester A, Gungor T, 

Slatter M. Allogeneic Hematopoietic Stem Cell Transplantation in Children and Adults 

with Chronic Granulomatous Disease (CGD): A Study on 712 Children and Adults. Blood, 

2000; 136(10): 1201-1211

3.	 Elfeky R, Lucchini G, Lum SH, Ottaviano G, Builes N, Nademi Z, Battersby A, Flood T, 

Owens S, Cant A, Young H, Greener S, Walsh P, Kavanagh D, Annvarapu S, Rao K, Amrolia 

P, Chiesa R, Worth A, Booth C, Skinner R, Doncheva B, Standing J, Gennery A, Qasim W, 

Slatter M, Veys P. New insights into risk factors for transplant-associated thrombotic 

microangiopathy in pediatric HSCT. Blood Advances, 2020; 4(11); 2418-2429

4.	 Lum SH,  Neven B, Slatter M, Gennery A.  Haematopoietic cell transplantation for MHC 

class II expression deficiency. Front Pediatr, 2019; 7: 515

5.	 Lum SH, Andrew Will, Church HJ, Tylee KL, Mercer J, Poultan K, Odgen W, Lee H, Logan 

A, Coussons M, Khalid T, Rust S, Bonney D, Hiwarkar P, Jones S, Wynn R. A decade of low 

transplant-related morbidity and mortality in children with inherited metabolic diseases: 

A report from a single metabolic transplant centre in the Europe.  Blood Cell Therapy, 

2019; 2 (2); 31-35



Chapter 12

344

6.	 Deambrosis D, Lum SH, Hum R, Jones S, Poulton K, Stanworth S, Kettle R, Bonney D, 

Hiwarkar P, Wynn RF.  Immune Mediated Cytopenia following Umbilical Cord Blood 

Transplantation in Hurler’s Syndrome is a Forme Fruste of Graft Rejection, and a Failure 

of Immune Suppression of the Recipient. Blood Advances 2019; 3 (4); 570-574

7.	 Ariffin H, Rahman SA, Jawin V, Foo JC, Amram NF, Mahmood NM, Yap TY, Rajagopal R, 

Lum SH, Chan LL, Lin HP. Haematopoietic stem cell transplantation for inborn errors 

of immunity: 25-year experience from University of Malaya Medical Centre, Malaysia. J 

Paediatr Child Health, 2020; 56 (3); 379-383

8.	 Hum RM, Deambrosis D, Lum SH, Davies E, Bonney D, Guiver M, Turner A, Wynn 

RF, Hiwarkar P. Molecular monitoring of faecal adenovirus for the identification of 

haematopoietic cell transplant patients at risk of systemic infection: a retrospective 

cohort study. Lancet Haematology. Lancet Haematology 2018; 5 (9); PE422-429

9.	 Stephien K, Lum SH, Wraith JE, Hendriksz CJ, Church HJ, Priestmna D, Platt FM, Jones S, 

Jovanovic A, Wynn R. Haematopoietic stem cell transplantation arrests the progression 

of neurodegenerative disease of late-onset Tay Sachs disease.  J Inherit Metab Dis, 

2018;41:17-23

10.	 Tan KA, Lum SH, Krishnan S, Jalaludin MY, Lee WS. Prevalence of growth and endocrine 

disorders in Malaysian children with transfusion-dependent thalassaemia. Singapore 

Med J, 2018;  60 (6); 303-308

11.	 Chin TF, Ibrahim K, Thirunavakarasu T, Azanan MS, OH LX, Lum SH, TY Yap, Ariffin H. 

Non-clonal chromosomal instability in childhood leukaemia survivors.  Fetal Pediatr 
Pathol. 2018 Oct 1:1-11

12.	 De Sanctis V, Soliman AT, Canatan D, Tzoulis P, Daar S, Maio SD, Elsedfy H, Yassin M, 

Filosa A, Soliman N, Karimi M, Saki F, Sabti P, Kakkar S, Christau S, Albu A, Christodoulides 

C, Kilinc Y, Jaouni SA, Khater D, Alyaarubi SA, Lum SH, Campisi S, Anastasi S, Galati MC, 

Raiola G, Wali Y, Mariannis D, Ladis V, Kattamis C.  An ICET-A survey on occult and 

emerging endocrine complications in patients with Beta-thalassamia major: Conclusions 

and recommendations. Acta Biomed 2018; 89 (4); 481-489

13.	 De Sanctis V, Soliman AT, Canatan D, Elsedfy H, Karimi M, Daar S, Rimawi H, Christau 

S, Skoris N, Tzoulis P, Sobti P, Kakkr S, Kilinc Y, Khater D, Alyaarubi, Kaleva V, Lum SH, 

Yassin M, Saki F, Obeidat M, Anastasi S, Galati MC, Raiola G, Campist S, Soliman N, 

Elshinawy M, Jaouni SA, Maio SD, Wali Y, Elhakim IZ, Kattamis C. An ICET – A survey on 

hypoparathyroidism in patients with thalassaemia major and intermedia: a preliminary 

report. Acta Biomed, 2018; 88 (4); 435-444



Appendices

345   

12

14.	 Ariffin H, Azanan MS, Abdul Gharaf SS, Oh LX, Lau KH, Thirunavakarasu T, Sedan A, 

Ibrahim K, Chan A, Tong FC, Liew FF, Jeyamogan S, Rosli ES, Baharudin R, Yap TY, Skinner 

R, Lum SH, Hainaut P. Young adult survivors of childhood acute lymphoblastic leukaemia 

show evidence of chronic inflammation and cellular ageing. Cancer, 2017; 123(21):4297-

4214 

15.	 Lum SH. Book review: Pediatric Hematology: A Practical Guide. BJH, 2017; 177 (5): 823-

824

16.	 Lum SH, Stephien K, Ghosh A, Broomfield A, Church H, Mercer J, Jones S, Wynn R. Long 

term survival and cardiopulmonary outcome in children with Hurler syndrome (HS) after 

haematopoietic stem cell transplantation (HSCT) in Manchester. J Inherit Metab Dis 

2017; 40(3): 455-460 

17.	 Lum SH, Miller W, Jones S, Poulton K, Ogden W, Lee H, Logan A, Bonney D, Lund TC, 

Orchard PJ, Wynn RF. Changes in the incidence, patterns and outcomes of graft failure 

following Hematopoietic Stem Cell Transplant for Hurler Syndrome. Bone Marrow 

Transplant, 2017; 52(6):846-853

18.	 Hiwarker P, Amrolia P, Sivaprakasam P, Lum SH, Dass H, O’Rafferty C, Petterson T, Patrick 

K, Silve J, Slatter M, Lawson S, Rao K, Steward C, Gasses A, Veys P, Wynn R. Brincidofovir 

is highly efficacious in controlling adenoviremia in pediatric recipients of hematopoietic 

cell transplant. Blood 2017; 129(14): 2033-2037

19.	 Lum SH, Grainger J. Eltrombopag for the treatment of aplastic anaemia: current 

perspectives. Drug Des Devel Ther 2016; 10: 2833-2843

20.	 Lum SH, Turner A, Guiver M, Bonney D, Martland T, Davies E, Newbould E, Brown J, 

Morfopoulou S, Breur J, Wynn R. An emerging opportunistic infection: Fatal astrovirus 

(VA1/HMO-C) encephalitis in a paediatric stem cell transplant recipient. Transpl Infect 

Disease 2016; 18(6): 960-964

21.	 Lum SH, Choong SS, Krishnan S, Mohamed Z, Ariffin H. GATA1 mutations in a cohort of 

Malaysian children with Down syndrome associated myeloid disorder. Singapore Med J, 

2016; 57(6): 1-5

22.	 Lum SH, Bonney D, Cheesman E, Wright NB, Hughes S, Wynn R. Successful curative 

therapy with Rituximab and allogeneic haematopoietic stem cell transplant for MALT 

lymphoma associated with STK4 mutated CD4+ lymphocytopenia. Pediatr Blood Cancer, 

2016; 63(9); 1657-1659



Chapter 12

346

23.	 De Sanctis V, Soliman AT, Elsedfy H, Albu A, Jaouni SA, Yaarubi SAL, Anastasi S, Canatan 

D, Maio MD, Maio SD, Kholy ME, Karimi M, Khater D, Kilinc Y, Lum SH, Skordis N, Sobti P, 

Stoeva I, Tzoulis P, Wali Y and Kattamis C. The ICET-A Survey on Current Criteria Used by 

Clinicians for the Assessment of Central Adrenal Insufficiency in Thalassemia: Analysis of 

Results and Recommendations. Mediterr J Hematol Infect Dis 2016; 8; e2016034

24.	 Lum SH, Jones SA, Ghosh A, Bigger BW, Wynn RF. Hematopoietic stem cell transplant 

for the mucopolysaccharidoses. Expert Opinion on Orphan Drugs, 2016; 4(4): 379-397

25.	 Azanan MS, Abdullah NK, Chua LL, Lum SH, Abdul Gharaf SS, Kamarulzaman A, 

Kamarruzzaman S, Lewin SR, Woo YL, Ariffin H, Rajasuriar R. Immunity in young adult 

survivors of childhood leukaemia is more similar elderly rather than age-matched 

controls: Role of cytomegalovirus (CMV). Eur J Immunol 2016; 46(7):1715-1726

26.	 Lum SH, How SJ, Ariffin H, Krishnan S. Four-point clinical criteria distinguishes immune 

thrombocytopenia from acute lymphoblastic leukaemia. Med J Malaysia, 2016; 7(1): 34-

35 

27.	 Rajagopal R, Abd-Ghafar S, Ganesan D, Mainudin AZB, Wong KT, Ramli N, Jawin V, Lum 

SH, Yap TY, Bouffet E, Qaddoumi I, Krishnan S, Ariffin H Abdullah WA. The challenges 

of treating childhood medulloblastoma in a country with limited resources: 20-years’ 

experience at a single tertiary center in Malaysia. Journal of Global Oncology, 2016; 3(2): 

143-156

28.	 Lum SH, Sathar J. Thalassaemia care in Malaysia. Medical care and transition phase of 

thalassaemia in different countries: the ICET- A experience. Riv Ital Med Adolesc, 2015; 

13(2): 14-25 

29.	 Lee WS, Lum SH, Chooi BL, Khoo KM, Ng RT, Teo KM, Boey CM, Pailoor J. Characteristics 

and outcome of autoimmune liver disease in Asian children. Hepatol Int, 2015; 9(2): 

292-302 

30.	 Lum SH, Chin TF, Lau KH, Yap TY, Rajagopal R, Ariffin H. Refractory acute monoblastic 

leukaemia with low hypodiploidy. Int J Hematol, 2014; 99(3): 215-216 

31.	 Rajagopal S, Lum SH, Jalaludin MY, Krishnan S, Ariffin WA, Ariffin H. Hypercalcemia: 

an unusual presenting feature of childhood acute lymphoblastic leukaemia. British J 

Haematol, 2013;163(2):147

32.	 Lum SH, Chew MF. Neonatal tetanus: a study of five cases in Sandakan, Sabah. Med J 

Malaysia, 2009; 64(1): 80-2



Appendices

347   

12

33.	 Ariffin H, Lum SH, Cheok SA, Krishnan S, Ariffin Wan, Chan LL, Lin HP. 
Haemophagocytic lymphohistiocytosis in Malaysian children. J Paediatr Child 

Health, 2005; 41(3):136-139

Book

1.	 Lee WS, Lum SH, Tay CG (Ed). Textbook in Paediatrics and Child Health, University of 

Malaya Press, 2019

Chapters in books

1.	 Abinun M, Lum SH, Lazareva A, Veys P, Slatter M. Haematopoietic cell transplant in 

juvenile idiopathic arthritis. In Farge D, Snowden J, Saccardi R, Piron-Ruiz L, and Burt R 

(Ed.) Haematopoietic stem cell transplantation and cellular therapies for autoimmune 

diseases 

2.	 Lum SH. Thrombocytopenia. In Lee WS, Lum SH, Tay CG (Ed) Textbook in Paediatrics and 

Child Health, University of Malaya Press, 2019

3.	 Lum SH. Anaemia in children. In Lee WS, Lum SH, Tay CG (Ed) Textbook in Paediatrics 

and Child Health, University of Malaya Press, 2019

4.	 Lum SH. Thalassaemia. In Lee WS, Lum SH, Tay CG (Ed) Textbook in Paediatrics and Child 

Health, University of Malaya Press, 2019

5.	 NG KF, Selvarajah S, Lum SH. Primary immunodeficiency. In Lee WS, Lum SH, Tay CG (Ed) 

Textbook in Paediatrics and Child Health. 

6.	 Lum SH, Bonney D, Saha V. Relapsed acute lymphoblastic leukaemia of childhood. In 

Vora A (ed) Childhood acute lymphoblastic leukaemia, Springer, 2015



Chapter 12

348

Acknowledgements

First and foremost, I would like to thank my mentor, Dr Mary Slatter for her incredible 

support and guidance. I will always be grateful for her constant motivation and patience, 

even at times when I had lost mine and for always pushing me to do better. A great thank 

to Professor Arjan Lankester, for all his time, ideas and experience and for making my PhD 

experience a really great one. 

A massive thank you to Professor Andrew Gennery, Professor Sophie Hambleton, Dr Terry 

Flood, Dr Mario Abinun and Professor Andrew Cant for reviewing all the manuscripts. 

To Peter McNaughton, Reem Elfeky, Federica R Achini, Sabeena Selvarajah, Angela Deya-

Martinez and Ali Sobh, thank you so much for contributing your efforts in all the projects.

I am grateful to all my mentors, Professor Hany Ariffin, Dr Skekhar Krishnan, Professor Chan 

Lee Lee, Professor Want Ariffin and Professor Robert Wynn, for all your support and selfless 

guidance. 

Thank you to all the patients and families, and the medical and nursing staff in the Children’s 

Haematopoietic Stem Cell Transplantation unit of the Great North Children’s Hospital. 

Finally, but most importantly, I would like to thank my family for their endless support and 

my best friends (Man Fong, Tsiao Yi, Mei Ling, Shalini, Betty, Teresa)   for walking with me on 

our journey.



Appendices

349   

12

Abbreviations 

AD autoimmune disease
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ALPS autoimmune lymphoproliferative syndrome
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MAS macrophage activation syndrome
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MMD mismatched donor
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OD odd ratio
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RTC reduced toxicity conditioning regimen
SAA severe aplastic anaemia
SCID severe combined immunodeficiency
SHR subdistribution hazard ratio
SLE systemic lupus erythematous
STR short tandem repeat
TBI total body irradiation
TBII thyroid binding inhibitory immunoglobulin
Thio thiotepa
TMA transplant associated microangiopathy
TNC total nucleated cell dose
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TRA thyroglobulin antibody
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UD unrelated donor
US United States
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