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To save and improve human lives by 
advancing the field of transplantation.

Shared Purpose

To double transplant survival, optimise quality 
of patients’ lives and improve accessibility and 
affordability of transplantation for all in need.

Vision

To be a gathering of professionals dedicated to 
advancing the field of transplantation and improving 
patient care by promoting research, education, 
advocacy and organ, tissue and cell donation.

Mission

Patient-centered
Inclusive and responsive
Transformative

Global perspective
Absolute integrity
Knowledge sharing

Core Values

Clinical Services 
Optimising quality and patient outcomes; 
advancing the frontier of transplantation.

Research 
Double long term graft survival and optimise 
patient’s quality of life.

Education 
Build education programmes that support the 
needs of growing research, innovation and 
centres of clinical and academic excellence.

Advocacy 
Act as the primary influencer and shaper of the 
regulatory landscape.

Development 
Build a sustainable financial strategy to 
achieve short and long term goals.

Strategic goals

Transplant Programmes Year of Establishment

Corneal: 1991Heart: 1990Kidney: 1970

Liver: 2005Lung: 1998

Adult Haematopoietic 
Stem Cell Transplant: 1985

Paeds Haematopoietic  
Stem Cell Transplant: 1998

Skin Bank Unit: 1998
Transplant Tissue Centre

Ovarian Tissue: 
2008

Singapore Cord 
Blood Bank: 2005

National Cardiovascular 
Homograft Bank: 2008

Transplant Tissue Centre
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T he SingHealth Duke-NUS Transplant Centre 
(SD Transplant Centre) commemorative 
book is a testament to the journey of 

transplantation within the SingHealth cluster and 
features our staff and other individuals that have 
brought us to where we are today.

This history of transplantation in SingHealth traces its 
beginnings to the first kidney transplant in Singapore 
performed in 1970 at the Singapore General Hospital 
(SGH). Since then, our transplantation journey 
has advanced by leaps and bounds, and this year 
we celebrate 10 years since the establishment 
of SingHealth Transplant. We also celebrate the 
anniversaries of our other transplant programmes - 
50th anniversary of Renal Transplant, 35th anniversary 
of Haematopoietic Stem Cells (Adult) Transplant, 
30th anniversary of Corneal and Heart Transplant, 
22nd anniversary of Haematopoietic Stem Cells 
(Paediatric) and Skin Transplant, 20th anniversary of 
Lung Transplant, 15th anniversary of Liver Transplant 
and the Singapore Cord Blood Bank and the 12th 
anniversary of Cardiovascular Homograft and 
Ovarian Tissue Transplant.

While the individual transplant programmes have 
matured and grown with the advancement of 
techniques and immunosuppression and organ 
preservation, SingHealth Transplant as a whole 
has evolved. While once mainly supporting the 
transplant programmes administratively, the 
SingHealth Duke-NUS Transplant Centre is now 

home for clinical, research and educational activities 
of all our transplant programmes. 

The “under one roof” philosophy allowed us to 
relentlessly pursue the improvement of the quality of 
our programmes as well as the survival of our patients. 
It has allowed us to learn from each other and to 
respond to changing clinical needs in transplantation.

This foresight in coming together helped us respond 
to the COVID-19 pandemic in Singapore in a timely 
and robust manner. Thus, we were able to continue 
transplantation and organ donation safely for our 
patients during the pandemic.

This book also highlights the importance that the 
SingHealth management has placed on transplantation 
and the support they have extended to our transplant 
programmes over the years. Our successes would 
not be possible without their continuing support and 
encouragement.

As my fellow colleagues and clinicians recount their 
struggles, experiences and achievements from the 
past few decades in this book, we acknowledge and 
highlight the real heroes in this journey – our patients, 
and their loved ones. We not only celebrate our 
anniversaries, but also the lives of our patients.

A/Prof Prema Raj
Head
SingHealth Duke-NUS Transplant Centre

PREFACE
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Since the first kidney transplant in Singapore was 
performed on the Singapore General Hospital 
(SGH) campus in 1970, we have witnessed many 

transplant milestones and made great strides in 
transplant care delivery. 

Today, SingHealth has 12 transplant programmes 
and our transplant teams constantly strive to provide 
thoughtful and attentive care for our recipients 
and donors. For transplant patients, this is often 
their last hope for a life-saving treatment. Many 
lives have been changed because of the successful 
transplants and breakthrough surgeries that have 
been made possible as the teams continue to 
push the boundaries of transplant care. One recent 
example is the first incompatible blood group living 
donor liver transplant in Southeast Asia performed by 
SGH in 2018. At the same time, our transplant teams 
are committed to high standards of practice; the 
reaccreditations that the various programmes have 
received over the years are testament to this. 

We have come a long way over the last 50 years, 
but we are certainly not resting on our laurels. 
In collaboration with leading transplant centres 
and experts around the world, we are working on 
expanding the range of transplant programmes that 
we can offer to potentially include uterus, hand, face 
and islet cells transplantation. The goal is singular: to 
deliver the gift of life to many more patients and give 
hope to their families and loved ones. 

The launch of the SD Transplant Centre last year 
brings us a step closer to our vision of becoming a 
regionally and globally renowned transplant centre 
as we consolidate our solid organs, tissue and cellular 
transplantation services under one roof. As part of 
an Academic Medical Centre, this allows us to hone 
our clinical expertise in transplant with research and 
education capabilities to develop novel and niche 
treatments. In particular, we want to focus on looking 
into new ways to improve transplant survival rates, 
optimising quality of life and keeping costs affordable 
for our patients and their loved ones. 

Prof Ivy Ng
Group Chief Executive Officer
SingHealth

Delivering the Gift of Life 

As healthcare professionals, we are in a unique 
position to be transplant advocates to help 
those in need and to facilitate the selfless act of 
organ donation for our patients and their loved 
ones. As we commemorate the milestones and 
achievements of our transplant programmes 
and mark the beginning of a new chapter as 
the SD Transplant Centre I would like to thank 
our transplant doctors, nurses, allied health 
professionals and administrators for advocating, 
facilitating and enabling the many life-saving 
transplants that we have done. Thank you for 
staying true to your calling in caring for this 
special group of patients and for shaping 
transplant medicine in SingHealth. You inspire us 
with your dedication, passion and commitment 
to delivering the gift of life and in putting your 
patients always at the heart of all you do. 
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For patients with end-stage organ failure, 
transplants may be the only option for a 
new lease of life. Those with end-stage 

renal failure, for example, often struggle to lead 
normal lives. Frequent medical appointments 
and a strict dialysis schedule make it 
challenging for patients to hold down regular 
jobs. After undergoing a transplant, there is a 
significant change in their quality of life as they 
are able to get back to their normal lives.

In my role as an independent physician for 
a living-related donor transplant scenario, I 
assess whether potential donors are clinically 
fit and emotionally ready. We are on call 
24/7 as a request for assessment can take 
place at any time of the day. I usually interact 
personally with potential donors, hence the 
work I do is independent of the transplant 
care team. This process gives assurance to the 
integrity of the system. 

There are cases where potential donors may be 
physically and clinically suitable but not willing. 

We are optimistic that in the future, 
transplants in Singapore will be simpler 
and safer, and at minimal risk to the donor.

I recall one such donor. He was a suitable donor 
but during the assessment, he shared with me 
that he felt pressured by his siblings to donate. 
That reason alone was enough for me to certify 
the donor unfit for donation.

Although this may seem like an unusual way 
to help, such an example demonstrates the 
integrity of the transplant process. Subsequently, 
the donor’s other willing sibling was found to be 
suitable and donated to the patient. 

In the last few years, there has been a rise in 
the pool of donors for living-related donor 
transplants. This is due to increased support 
from family members and friends as well as 
the progress made in ABO incompatibility 
transplants. With treatments overcoming ABO 
incompatibility, a transplant is still possible 
even if a donor’s blood type is incompatible 
with the patient. Hence, with a larger pool 
of potential donors, we have the option 
of selecting a donor to ensure a higher 
probability of success. 

Sustainable Transplant Care 
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INFO BITE

Immunotherapy using infusion of genetically engineered 
CAR-T cells to target cancer associated antigens 
has been shown to produce high remission rates in 
haematologic malignancies. Dr Soh Shui Yen and her 
team from the Paediatric Haematology/Oncology 
Service in KK Women’s and Children’s Hospital (KKH) 
are leading a study to assess the feasibility of delivering 
locally point-of-care manufactured CD19-directed CAR-T 
cell therapy to local patients with relapsed or refractory 
B-lineage leukaemia or lymphoma.

Prof Fong Kok Yong
Deputy Group Chief Executive Officer
(Medical and Clinical Services)
SingHealth

SingHealth’s focus in areas of 
research like ABO incompatibility 
also extends to new technologies, 
and towards making the entire 
transplant infrastructure sustainable 
for the benefit of its patients. We 
are prepared to invest to retain 
Singapore’s standing in transplant 
research and technology globally. 
We want our transplant infrastructure 
and expertise to be dynamic and 
to remain relevant to the health 
trends, and keep in touch with newer 
developments and techniques. 

We have progressively enhanced our 
capabilities in the transplant arena, 
from solid organ transplants to areas 
like tissue and cell. With technological 
advances, more transplant options 
are in the works. In the area of renal 
disease, the notion of growing a 
kidney or transplanting an artificial 
kidney is increasingly becoming 
a reality. Staff training is already 
underway for multi-visceral transplant, 
where the transplant of multiple 
organs takes place simultaneously. 
We are optimistic that in the future, 
transplants in Singapore will be 
simpler and safer, and at minimal risk 
to the donor.

We are prepared to invest 
to retain Singapore’s 
standing in transplant 
research and technology 
globally. 

Pushing the Envelope 
in Transplant Care

In my six years at National Heart Centre Singapore 
(NHCS), one particular transplant patient left a deep 
impression on me. She was not just another heart 

transplant patient. She was strong in spirit and generosity, 
and was full of courage despite the trials that had come 
her way. She was first diagnosed with bone cancer, and 
had to have her leg amputated, following which she had to 
undergo chemotherapy. 10 years later, she was diagnosed 
with cardiomyopathy and had to have a heart transplant. 
The transplant gave her a new lease of life and many more 
years to spend with her loved ones. She led a rich and 
meaningful life before passing several years later. 

At SingHealth, we are committed to delivering affordable 
and accessible care that patients need. When the Human 
Organ Transplant Act (HOTA) was put in place in 1987, we 
worked expeditiously to create a framework and structure 
to help support the transplant team in their work. 

The road to a successful transplant can be challenging for 
patients. With a passionate and dedicated team, we hope 
to help them overcome these challenges as they focus on 
regaining their health.

The demands of delivering quality care today necessitates 
that we place top priority in engaging in research and 
educating the next generation of transplant professionals. 
That is the goal of the SD Transplant Centre. Currently, 
SingHealth is taking the lead in several research areas, such 
as immunotherapy and Chimeric Antigen Receptor T-Cell 
(CAR-T) therapy. 
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At the SD Transplant Centre, transplant 
professionals also share resources, databases 
and ideas for closer collaborations. This 
enhances continuous learning, ensures 
improvements in transplant medicine and 
better outcomes. 

To improve the delivery of care, enhance 
operational efficiency and improve the 
step-down care experience, we have been 
working on transforming the medical services 
of SingHealth to encompass seamless 
multidisciplinary care for our patients within 
one setting. This is important for patients who 
currently face fragmented care and have to 
move from one point of care to another. At 
the SD Transplant Centre, all the stakeholders 
are brought together to harmonise treatment 
plans and provide seamless-coordinated care 
for patients. This provides our patients with an 
ecosystem in which they can navigate with ease 
as they move across the continuum of care. 

Although Singapore has a small donor pool, it is 
not a barrier to advancement in transplant care. 
We can leverage on cutting-edge technology 

Public education is key to getting 
more people to be supportive of organ 
donation and transplants, especially as 
they understand how transplants help 
recipients, donors and their families.

and expertise to offer more treatment options such 
as paediatric cardiac transplant, pancreas transplant 
and uterus transplant to patients.

In Asian societies, it can be difficult to broach the 
topic of organ donation, especially when a family 
is undergoing bereavement. From the perspective 
of a heart transplant recipient and their family, the 
donor who has passed has given an incredible gift 
of life if the family makes the decision to support 
organ donation – his heart is now beating for 
someone else.

Public education is key to getting more people to 
be supportive of organ donation and transplants, 
especially as they understand how transplants 
help recipients, donors and their families. My 
hope is for organ donation to become so widely 
accepted that the challenge of approaching 
potential donors is reduced to almost zero.

Prof Terrance Chua
Medical Director 
National Heart Centre Singapore

Group Chairman Medical Board 
SingHealth
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W hen SGH successfully performed 
Singapore’s first kidney transplant on 
8 July 1970, it kicked off an exciting 

journey for the development of transplantation 
in the hospital. It jumpstarted a rapid expansion 
of transplant research and programmes as 
transplantation became an important life-saving 
treatment for many patients.

Over the decades, we have been rigorously building 
capability and capacity to meet the increasing 
need for transplants. We have been nurturing 
multidisciplinary and talented transplant teams 
across the spectrum of care. From the surgical 
team comprising transplant surgeons, nurses and 
anaesthetists, to the physicians who balance the need 
for  immunosuppression post-transplant and infection 
control, and the laboratory team who provides the 
rapid turnaround of critical tests, everyone plays 
a critical role in bringing about the best clinical 
outcome for each patient.

The care and support we provide our patients go 
beyond just the clinical and surgical aspects. Our 
medical social workers are attentive to the needs of 
patients and their families, including their psychosocial 

and financial needs, which extend to helping 
them deal with everyday challenges. Further, 
the psychologists, transplant coordinators, 
dietitians, physiotherapists, occupational 
therapists, haematologists and many others 
all work together to play their crucial roles in 
helping patients regain their health and adjust 
to life after their transplant. Everyone who is 
involved in the care of each patient roots for 
his or her successful transplant and recovery 
– this is the hallmark of the care we provide. 
Indeed, every successful transplant requires 
the strong support of the entire healthcare 
community involved.

Patients who have undergone a transplant 
also go through a unique, life-changing 
experience. These patients, donors and their 
loved ones, as well as the care team, form a 
close community with shared experiences and 
through various patient support groups, they 
rally support for other patients and donors 
for their journey. It is very heart-warming to 
see former transplant patients come forward 
to share stories of the trials that they have 
overcome. For example, members of the 
kidney and liver transplant support groups at 
SGH also regularly visit patients in the wards 
to interact, engage and encourage them. 
Through these conversations and interactions, 
patients feel more assured and comforted. 

As transplant programmes within SGH and 
across SingHealth grow from strength to 
strength, we are focused on pushing the 
frontiers of transplant research as we continue 
to build on our research capabilities. We 
have come a long way – today, the realm 
of transplants extends to non-solid organ 
transplants such as stem cells, bone marrow, 
skin and cornea. We also have a skin bank, 
cord blood bank and vascular allograft bank, 
all of which are unique to Singapore.

We continue to press on. Over the next 10 to 15 
years, SGH will be developing new infrastructure 
to bring together the various transplant 
programmes into a more holistic setup. In 
addition to a transplant clinic and ward, the 
goal is also to have a dedicated pharmacy for 

Growing Transplant Care 
from Strength to Strength

It is very heart-warming to see 
former transplant patients come 
forward to share stories of the 
trials that they have overcome.
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Prof Kenneth Kwek
Chief Executive Officer 
Singapore General Hospital

Deputy Group Chief Executive Officer 
(Organisational Transformation and Informatics) 
SingHealth

transplant patients as their needs 
are relatively unique compared to 
other patients.

With the expansion of the 
transplant team, there are also 
plans to expand and deepen our 
programmes and increase public 
outreach. While attitudes towards 
organ donation and transplants 
have improved over the years, 
more can be done through 
sustained engagement to ensure 
the continued success of transplant 
programmes. By catalysing 
and facilitating dialogues in 
different settings, it provides the 
opportunities to influence mindsets 
and spark conversations among the 
public and their loved ones about 
the benefits of organ donation.

With Singapore’s relatively small 
population, it is inevitable that 
the volume of transplants that are 
done is correspondingly small. 
By leveraging on Singapore’s 
strengths as a biomedical research 
hub in Asia as well as its high 
healthcare standards and expertise, 
there is much potential to grow 
as a regional transplant centre 
and even one that is renowned 
globally. As we continue to deepen 
our competencies and widen 
our experience in Singapore and 
beyond, we also hope to develop 
and strengthen collaborations 
with Asian and international 
partners, that will enable us to take 
bold strides forward in achieving 
transplant advancements that will 
ultimately benefit our patients. 

Organ 
transplantation is 
one of the major 

breakthroughs in medicine 
in the recent few decades. 
The success of a transplant 
programme necessitates 
a multidisciplinary team 
whose members have 
deep domain expertise 
in each of their fields but 
more importantly are 
committed to working 
together collaboratively and 
seamlessly to provide  
the best outcome for  
our patients. 

Each member of the team plays an important role by walking 
with our patients through their journey from pre-transplant 
through surgery and beyond, holistically supporting the clinical 
and psychosocial needs of our patients and their loved ones. 
Personally, I have been privileged to be part of the Lung 
Transplant team.

Our patients suffering from end-stage organ disease have 
benefited from the success of the programme with a new lease 
of life and an improvement in the quality of their life. Such a gift 
coupled with the close relationships developed between the care 
team and patient have built a strong community over the years 
that mutually supports and inspires each other as we continue to 
expand the transplant programme. 

While we have experienced success in our programme, there 
are still considerable academic work that is needed to push 
the boundaries of organ transplantation in terms of scientific 
knowledge and clinical expertise. In tandem, on a broader 
perspective, a concerted effort is required to nurture and 
influence the public mindset to better appreciate the benefits 
of organ transplantation and organ donation.

Congratulations to the SD Transplant Centre on the tremendous 
progress achieved in improving the lives of our patients and 
reaching this significant milestone. 

A/Prof Ruban Poopalalingam
Chairman, Medical Board
Singapore General Hospital

9

C e l e b r a t i n g  t h e  G i f t  o f  l i f e ,  G i f t  o f  h o p e M e s s a g e s  f r o m  S e n i o r  m a n a g e m e n t



Organ transplantation represents the 
pinnacle of modern medicine. A 
good transplantation programme 

requires a multidisciplinary team of highly 
skilled clinicians, nurses and allied health 
professionals, working at the top of their 
licence to provide seamless care for every 
patient. Since the first successful human kidney 
transplant in 1954, surgeons continued to play 
an integral role in the development of solid 
organ transplantation, including lungs, liver, heart 
and pancreas. While the surgeons’ role was 
undeniably important in these developments, 
their work were invariably supported by an 
excellent inter-disciplinary team and preceded 
by decades of experimental work by scientists 
that made safe transplants possible. 

Indeed, a successful transplantation programme 
is the epitome of academic medicine. 

It is in this context that we celebrate the  
10th anniversary of transplant in SingHealth. I 
congratulate SD Transplant Centre for attaining 
this significant milestone and I wish them every 
success to scale greater heights in the coming 
decades.

In the same year of my return from overseas 
training as a lung transplant physician 
in 2000, Singapore’s first lung transplant 

was performed in SGH on Mr Thanvanthri 
Veerappan, a 54-year old shipping consultant, 
who was suffering from idiopathic pulmonary 
fibrosis, a type of lung disease. At that time, 
his condition was so severe that he was 
constantly gasping for air and breathing 
using two oxygen concentrators. He had only 
weeks to live, but lung transplant gave him a 
new lease of life. Although he suffered from 
complications post-transplant, he eventually 
recovered and went back to work. He lived 
for another 10 years after his transplant. Mr 
Thanvanthri had told me on many occasions 
that he would go through it again if he could 
turn back the clock, because it had given him 
another chance to live life with good quality. 
He was able to spend time on what he liked to 
do and with his family. He was thankful to the 
donor and the family for the gift of life, and 
the multidisciplinary lung transplant team from 
SGH and NHCS who took good care of him 
and stood by him all the way. I feel inspired 
whenever I think of Mr Thanvanthri, because 
he showed how transplant could give our 
patients a new lease of life.

A/Prof Tan Hiang Khoon
Chairman
Division of Surgery and Surgical Oncology
Singapore General Hospital and  
National Cancer Centre Singapore

A/Prof Loo Chian Min
Chairman
Division of Medicine
Singapore General Hospital
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As the only Children’s 
Hospital in Singapore, KK 
Women’s and Children’s 

Hospital (KKH) is dedicated 
towards saving the lives of children, 
improving health, advancing care, 
and developing cures. 

To achieve these patient-centric 
goals, KKH is privileged to partner 
with SD Transplant Centre to 
push the boundaries of transplant 
medicine for Singapore and beyond. 

The Haematopoietic Stem Cell 
Transplant (HSCT) programme 
under the auspices of the SD 
Transplant Centre resides in 
KKH. In 2017, Prof Leung Wing 
Hang, Director of Research at SD 
Transplant Centre, and Senior 
Consultant with the Haematology/
Oncology Service at KKH, 
introduced the Haploidentical-17 
(Haplo17) Protocol which enables 
children with certain blood disorders 
to avoid the need for lifelong blood 
transfusions even without a good 
full-tissue match. This novel protocol 
has been adopted by various HSCT 
centres across Singapore.

We are pleased to share that the 1-year and 5-year survival rates 
of the SingHealth Paediatric HSCT programme between 2009 and 
2018, is 86.5% and 68.4% respectively - both of which are above the 
international benchmarks from the Center for International Blood and 
Marrow Transplant Research. KKH is committed to continually evolve 
the programme in innovative ways.

KKH teams also collaborate and lead the paediatric heart and cord 
blood transplantation programmes at national-level. KKH will be 
working closely with SD Transplant Centre to develop the fledgling 
national paediatric heart transplant service in the immediate future. 
In collaboration with the Singapore Cord Blood Bank located at 
KKH, we fully support and advocate cord blood transplantations 
nationally and around the world.

We will continue to invest and develop cutting-edge and emerging 
treatments such as Chimeric Antigen Receptor T Cell (CAR-T) and 
Natural Killer (NK) cell therapy to benefit our patients. 

Exciting days of hope for patients lie ahead as our close partnership 
with SD Transplant Centre continues to bear curative fruits.

Prof Alex Sia
Chief Executive Officer
KK Women’s and Children’s Hospital

A/Prof Ng Kee Chong
Chairman, Medical Board
KK Women’s and Children’s Hospital

Exciting days of hope 
for patients lie ahead as 
our close partnership 
with SD Transplant 
Centre continues to 
bear curative fruits.
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IT’S IMPOSSIBLE 
UNTIL IT GETS DONE.

1 2

S i n g H e a l t h  D u k e - N U S  T r a n s p l a n t  C e n t r eF e a t u r e



Transplantation, as a science and as a discipline in medicine, has its roots in  
Ancient times. 

Pien Chi’ao (Bien Que) in China exchanged hearts between two individuals, St. Damian 
and St. Cosmas in the third century AD replaced a cancerous leg of a Roman deacon with 
a recently deceased Ethiopian and the Indian surgeon Sushruta in the second century 
BC used an autografted skin transplant in nose reconstruction. Through the ages, these 
individuals challenged the paradigm of medical thinking of their time and forged on with 
perseverance and tenacity to develop what was a non-existent discipline in medicine, the 
field of Transplantation. Today, Transplantation is well-established for the blood, cornea, 
heart, lungs, liver, pancreas, kidneys, multi-viscera of the abdomen, bone marrow and 
even uterine transplants. Transplantation innovation continues in vascularised composite 
allografts involving transplants of the hand and face, and our ability to develop tissue 
banks using cryopreservation has allowed tissue transplantation (e.g, skin, heart value,  
iliac vessels and cord blood).

Initially, these developments in transplantation started with techniques and procedures 
being performed even before the science was established and hence there were fits 
and starts in the developmental history of transplantation. Currently however, our 
understanding of transplantation has improved exponentially with developments in 
immunology, cardiology, nephrology, hepatology, heamatology, infectious diseases and 
pharmacology and nutrition to name a few.

Advancing in Transplantation is now not the purview of a single discipline in Medicine 
but rather a collective effort by a number of specialties. It is not the genius of an 
individual leading the way but rather the “genius” lies in that special elixir of a group 
of specialists coming together from different fields in medicine to work toward the 
common goal of transplantation. This is the modern recipe for success in transplantation.

It is for this very reason that the concept of SingHealth Transplant was conceived. In 2010, 
it was formed with the idea of being a resource for the various transplant programmes. 
While it helped and achieved much needed support for the various transplant 
programmes, in 2016, it was realised that programmes had to come together as a 
palpable entity in SingHealth with an academic and research focus in addition to the 
clinical responsibilities to progress. The fruition of this epiphany was the creation of the 
SingHealth Duke-NUS Transplant Centre. Here, transplant physicians, psychologists, 
transplant coordinators, administrators, pharmacists, nutritionists and medical social 
workers come together as healthcare professionals dedicated to the art and science of 
Transplantation. This is a “department” where the entry requirements are passion and 
love for the practice of transplantation to benefit our patients.

Indeed, by coming together as the SingHealth Duke-NUS Transplant Centre within 
SingHealth, we are now a new community with a new shared future ahead of us and a 
special relationship exists between us across different specialties as we move forward.

We recognise that transplantation is a difficult and complex field fraught with many 
challenges that, at times, may seem insurmountable, just as it did to those early 
pioneers. As we move forward, we remember the words of Nelson Mandela,  
“It’s impossible until it gets done.”

A/Prof Prema Raj
Head
SingHealth Duke-NUS Transplant Centre
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The “Thanks a Million” project involved the folding of 
paper flowers to raise awareness of organ donations and 
transplantation. 1,064,180 flowers were folded, gaining 

us a place in the Singapore Book of Records. 

AUG 2013

Opening of Transplant Centre: centralisation of all 
outpatient transplant services at one location which 

enhanced patient experience. A first of its kind in Asia. 

Opening of Transplant Administrative and 
Resource Office: houses transplant programmes 

and creates opportunities for increased 
collaboration among the programmes.

NOV 2013

JUL 2014

Establishment of SingHealth 
Transplant by Prof Tan Ser Kiat, Group 
Chief Executive Office (2000 to 2012),

SingHealth. 

Establishment of TRUEfund. The 
fund supports needy transplant 

patients, public education 
campaigns for organ and tissue 

donation and transplantation, and 
transplantation research.

2010

As the first ever transplant data 
system in Singapore, the Unified 
Transplant Data System (UTDS) 

allows our transplant clinicians to 
systematically evaluate patient 

outcomes, and enable them to make 
better clinical decisions. UTDS has 

been successfully implemented 
for the renal, liver, heart and lung 

transplant programmes.

2012

transplants performed in SingHealth from  
1998 to 2019

262

SINGHEALTH-DUKE NUS  
TRANSPLANT CENTRE -
OUR JOURNEY
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Recognition of Transplant Coordinators 
as Allied Health Professionals in 

SingHealth and celebration of its first 
Transplant Coordinators’ Day.

OCT 2018

Restructuring of SingHealth Transplant to 
SingHealth Duke-NUS Transplant Centre 

(SD Transplant Centre).

APR 2019

Began participating in a national trial for 
kidney Donation after Cardiac Death (DCD).

MAY 2019

Held the inaugural SD Transplant Centre 
Symposium which included lectures 

from various foreign and local transplant 
professionals and attracted local and 

overseas attendees.

SEP 2019

Facilitated cross programme efforts 
to develop transplant protocols in the 

COVID-19 era.

MAR 2020

Organised inaugural cross-programme 
retreat to engage transplant professionals 

across the cluster.

MAR 2019

Symphony of Hope, TRUEfund Concert featured 
performances by the Methodist Girls’ School, SGH 

Campus Choir and the T’ang Quartet. Through their 
efforts, S$72,500 was raised for TRUEfund.

MAY 2018

Extended from a week, Transplant 
Awareness Month, which occurs in 

October, features campaign activities 
to raise awareness of organ and tissue 

donation and transplantation.

OCT 2015

Transplant recipients, organ donors and staff 
from SingHealth took part in OCBC Cycle. 

In 2015, “The Business Times Cycle of Hope 
Corporate Bike Ride – Largest Donor Award” 
was awarded to SingHealth Transplant for its 

fundraising efforts. Subsequently, S$90,000 was 
raised to benefit needy transplant patients.

AUG 2013 TO 2015

Launched a regional webinar series 
to provide transplant education to 
the region and engage overseas 

transplant experts.

AUG 2020
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SingHealth has always been at the forefront of 
transplantation in Singapore. The first renal 
transplant was performed at the Singapore 

General Hospital (SGH) in 1970, followed by 
Haematopoietic Stem Cell Transplant (HSCT) at SGH 
and KK Women’s and Children’s Hospital (KKH) in the 
1980s, heart transplant at the National Heart Centre 
Singapore (NHCS) in 1990, corneal transplant at the 
Singapore National Eye Centre (SNEC) in 1991, lung 
transplant at the NHCS in 2000, liver transplant at 
SGH in 2006 and pancreas in SGH and the National 
University Hospital (NUH) in 2012. In addition, the 
National Skin Bank (NSB) was established in 1998, 
Singapore Cord Blood Bank in 2005, and National 
Cardiovascular Homograft Bank (NCHB) in 2008.

With nine independent transplant programmes and 
three tissue banks across various institutions, then-
GCEO Prof Tan Ser Kiat mooted the idea of bringing 
them under one umbrella. As transplantation was 
heavily surgical, the onus to find a workable model 
fell on me as Chairman, Division of Surgery, SGH. A 
team was sent to study comprehensive transplant 
centres in the US, where we visited Mayo Clinic and 
Pittsburg, and met the legendary organ transplant 
expert, Thomas Starzl.

As Interim Director in 2010, our focus was to use  
value-add as the key to the successful implementation 
of a comprehensive transplant centre.

SENSE OF BELONGING

Without losing individual programme identity, a 
group-belonging was built around the tagline and 
logo, “Gift of Life, Gift of Hope”. There was a joint 
governance structure with representation from all 
programmes, which created group consensus and 
regular cross-programme meetings that enhanced 
sharing and togetherness.

SUPPORT FOR TRANSPLANT COORDINATORS 

Transplant Coordinators (TCs) were recruited to 
facilitate a seamless donation process and to ease 

The Beginnings of SingHealth Transplant

the burden on our programme TCs. With support 
from our SingHealth human resource colleagues, 
career progression and new staff grades were also 
created for TCs.

AWARENESS AND SUPPORT 

Transplant Awareness Week (TAW), an annual event 
actively supported by all programmes, started in 2010. 
The Million Flowers Campaign in 2013 had 20,000 
students from 14 schools, and staff from SGH, KKH, 
Changi General Hospital (CGH) and Khoo Teck Puat 
Hospital (KTPH) folding more than one million origami 
flowers for entry into the Singapore Book of Records. 
In 2014, students presented projects on transplantation 
and organ donation at a Youth Symposium. In 
2015, TAW engaged the community in various 
neighbourhoods.

QUALITY ASSURANCE

This is key to improvements, with HSCT credentialed 
by the American Association of Tissue Banks (AATB) 
(2011), and NCHB (2012) and NSB (2016) by AATB. A 
Unified Transplant Database was also established in 
2013 to track outcomes.

PHILANTHROPIC FUNDING

TRUEfund was set up in 2010 to encourage donations 
for programmes. In addition, there was a S$5 million 
grant from Lee Foundation. 

TRUEfund supports:
Transplants, Research Projects that can 
improve outcomes for transplant patients; 
Unique patient care in terms of financial 
assistance for transplant care related costs; 
and Education for patients on how they can 
return to everyday life after transplantation 
and for increasing public awareness on the 
importance of supporting organ donation 
and transplantation.
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It has been a great journey with many 
friends and supporters without whom it 
would not have been possible to set-up 
SingHealth Transplant. Thank you all 
for giving the Gift of Life, Gift of Hope 
to our patients.

Prof London Lucien Ooi
Director (2012 to 2015)
SingHealth Transplant

Senior Consultant
Dept of Hepato-pancreato-biliary and Transplant Surgery
Singapore General Hospital

ACADEMIC ENHANCEMENT 

Workshops, skills training courses, and brown-
bag lunch symposiums were held regularly to 
share the latest advances in transplantation.

INFRASTRUCTURE SUPPORT FOR 
CLINICAL SPACE

The Transplant Centre was established in 2013 
for joint outpatient services of solid organ 
programmes. In 2014, the NSB and NCHB 
became SingHealth Transplant Tissue Centre 
(TTC), the first in Southeast Asia to offer diverse 
tissue banking. Planning and discussions were 
also started for a dedicated Transplant Ward.

ADMINISTRATIVE SUPPORT FOR 
PROGRAMMES

An administrative support team, led by Lynn Ng, 

was set up and the Transplant Administrative and 
Resource Office opened in 2014.

I was formally appointed Founding Director of 
SingHealth Transplant in 2012 when we officially 
became the first comprehensive transplant centre 
in Singapore and the region and served until 2015. 
It has been a great journey with many friends and 
supporters without whom it would not have been 
possible to set up SingHealth Transplant. Thank 
you all for giving the Gift of Life, Gift of Hope to 
our patients.
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Transplants save lives. In the two decades that 
I have been a stem cell transplant physician, 
I have seen hundreds of patients with blood 

cancers and bone marrow diseases benefiting from 
these transplants. Many of them are now friends who 
have also sought to contribute back by giving their 
time and money to support our cause. 

I never cease to be amazed at how our various 
transplant programmes continue to give sight to the 
blind, breath to the breathless, hope to the hopeless 
and life to the dying. It pains us deeply when some 
patients do not recover, but what a wonderful 
privilege to have given so many of them a chance 
for a better life.

I also had the privilege to serve as Director of then 
SingHealth Transplant from 2015 to 2017 and was 
delighted to see a resurgence of energy in our 
transplant programmes as we focused on facilitating 
and improving the outcomes of our transplants. 
Amongst our core foci also was to raise awareness 
for transplantation especially within institutions 
in SingHealth. Initiatives such as the Transplant 
Awareness Month – held every October, Brown Bag 
Talks and Medical Grand Rounds provided a platform 
to learn, participate in idea sharing and discuss topics 
related to transplantation. We also engaged staff 
from the very moment they join SingHealth through 
talks delivered as part of their orientation.

Education, quality improvement and research 
continue to be the backbone of the advancement 
of transplant medicine and I very much look forward 
to the continued growth of what is now the SD 
Transplant Centre. I shall always be there in support 
of the Gift of Life, the Gift of Hope!

Prof William Hwang
Director (2015 to 2017)
SingHealth Transplant

Medical Director
National Cancer Centre Singapore

I very much look forward to 
the continued growth of what 
is now the SD Transplant 
Centre. I shall always be there 
in support of the Gift of Life, the 
Gift of Hope!
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Doreen Tan, a patient in her mid 40s was 
suffering from chronic renal failure for 
several years in the 1960s that required 

her to come to the hospital three times a week for 
haemodialysis for several years. She subsequently 
had a kidney transplant done on 8 July 1970 
- Singapore’s first kidney transplant. With a 
functioning transplanted kidney, she no longer 
needed to undergo haemodialysis and was able to 
lead an improved lifestyle.

However, to maintain the survival, viability and 
functioning of the transplanted kidney, she was 
prescribed high doses of immunosuppressant 
drugs to prevent her body from rejecting the 
transplanted kidney. As a result, she developed 
severe avascular necrosis of both femoral heads 
with resultant osteoarthritis of both hips. This 
limited her mobility significantly. She was mostly 
confined to her home as walking even a few steps 
would cause her severe hip pain on both sides.

Prof Tan Ser Kiat
Emeritus Consultant
Dept of Orthopedic Surgery
Singapore General Hospital

Group Chief Executive Officer (2000 to 2012)
SingHealth

Four years after the kidney transplant, in 1974, she 
was referred to me for the possibility of bilateral 
Total Hip Replacements.

I did bilateral Total Hip Replacements for her in two 
stages that same year. Within a few weeks of her 
operations, she was able to walk about pain-free 
and without walking aids.

She continued to live a pain-free and improved 
quality life without having to take NSAIDs (painkiller) 
and go for haemodialysis. She passed away on 27 
March 1992, due to unrelated causes, in her late 60s. 

Bilateral Total Hip Replacements for the 
Nation’s First Kidney Transplant Patient
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Dr Tan!” she screamed, “Do you remember me? 
It’s …”

Prof Tan Ban Hock
Lead, Infectious Diseases
SingHealth Duke-NUS Transplant Centre

Chief Quality Officer
Singapore General Hospital

This was a battle we had lost, a transplant that did 
not happen. I remembered the young man, deeply 
jaundiced, with his swollen abdomen, trying painfully 
to sit up, putting up a brave front for his doctors. 
He was deteriorating. There had been no matches 
amongst his immediate family. Peritonitis, meningitis, 
hematemesis – each setback took a toll on his fitness 
and his readiness. We prayed hard for that organ, the 
organ that the state declared would go to he who 
topped the waiting list, the desperate souls with the 
highest MELD scores … But no, like other keepers of 
failing livers who needed to give theirs up or give up 
their lives, her brother’s spirit, too, had one day left its 
battered body, no longer able to wait for the liver that 
would keep the flame of life burning.

I turned around. Instinctively I knew it had to be one 
of our former patients. I hesitated even as I smiled 
politely. However, when I heard the name, I reached 
out to receive her embrace warmly. I marvelled at 
what I saw – the ravishing beauty I beheld was a 
far cry from the girl I remembered. Then, she had 
been pale and thin, shivering with a neutropenic 
fever while waiting for the marrow to engraft. Even 
in the depths of illness, she had faced the infectious 
disease physician and his dreaded instructions for 
antibiotics, cultures and scans squarely. Perhaps it was 
that defiance that had seen her through a particularly 
prolonged neutropenia, that had allowed her to 
emerge radiant and bubbly, proudly introducing me 
to her boyfriend. 

There was a knock on the door. I was just about to 
start examining the patient on the couch, so I asked 
the clinic assistant to see who it was. Someone with 
a hamper, she said, she wants to see you in between 
patients. After I bade farewell to my patient, I told the 
clinic assistant to let her in. The queue, fortunately, 
was not long. The girl was almost staggering under 
the weight of the enormous hamper. I was going to 
ask her if she had gotten the wrong doctor, but she 
spoke first, gushing out a thank you, and saying this 
was from her parents, who hoped I did not mind 
getting a Chinese New Year present even though one 
year had not passed since the death of her brother.

As transplant professionals, we 
pride ourselves on our successes. Yet 
every transplant, whether successful 
or not, can only take place if there 
is a donor. Nothing can proceed 
without this most generous of gifts.

As transplant professionals, we pride ourselves on our 
successes. Yet every transplant, whether successful or 
not, can only take place if there is a donor. Nothing 
can proceed without this most generous of gifts.

The Model for End-Stage Liver Disease (MELD) 
is a scoring system for assessing the severity of 
chronic liver disease.
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The SGH Division of Radiological 
Sciences (RADSC), comprising our four 
departments of Diagnostic Radiology, 

Nuclear Medicine and Molecular Imaging, 
Radiography and Vascular and Interventional 
Radiology, works very closely with the SD 
Transplant Centre to provide state-of-the-art 
care around the clock for our transplant patients.

When a patient is identified as a potential solid 
organ recipient, detailed imaging work-up is 
required to assess the patient for suitability. 
We utilise the latest imaging protocols 
in ultrasound, computed tomography 
(CT), magnetic resonance imaging (MRI), 
positron emission tomography – computed 
tomography (PET-CT) and bone scans to 
enable us to ensure that the patient qualifies 
to be a recipient. Interventional radiology 
techniques like percutaneous ablation or 
locoregional therapies like chemoembolisation 
and radioembolisation can downstage liver 
tumours so that patients can qualify to be 
transplant candidates.

While patients are on the waiting list for a 
suitable donor organ, imaging forms part of 
the surveillance protocol. We are also called 
in when a suitable donor is identified. For 
living donors, detailed imaging assessment 
is required to ensure the donors and their 
specific organs meet the criteria for organ 
donation. Deceased donors are also screened 
by imaging. Often, this may be performed on 
short notice and our colleagues are geared 
towards ensuring the work-up is performed in 
a timely manner.

Post-transplant, we utilise our imaging 
armamentarium to assess the transplanted 
organ to ensure that it is functioning well. 
We are able to detect complications early so 
that these complications can be managed 
expeditiously using our interventional 
radiology techniques.

Our colleagues in the Division of 
RADSC are key members of the SD 
Transplant Centre, and we host weekly 
multidisciplinary conferences to discuss 
specific transplant patients so that the 
best care can be delivered. We are very 
proud to be a part of this wonderful 
milestone of the 10th anniversary of 
transplant in SingHealth. Congratulations 
and we look forward to many years of 
close collaborations!

A/Prof Tan Bien Soo 
Chairman (2017 to 2020)
Division of Radiological Sciences
Singapore General Hospital

Senior Consultant
Dept of Vascular and Intervention Radiology
Singapore General Hospital

We are able to detect 
complications early so that 
these complications can 
be managed expeditiously 
using our interventional 
radiology techniques.
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A/Prof Soh Chai Rick
Chairman
Division of Anaesthesiology and Perioperative Medicine
Singapore General Hospital

Senior Consultant
Dept of Anaesthesiology
Singapore General Hospital

The multidisciplinary transplant 
SICU team today is a close-knit 
community, with close academic 
and clinical collaboration, and 
have the united goal of delivering 
the best possible outcomes for all 
our transplant patients.

For every heart, lung, liver, kidney and 
cornea transplant that is performed, 
there is an anaesthesiologist and 

intensivist working behind the scenes. We are 
involved in the transplant patient’s journey 
from the stage when the organ is recovered 
from the donor to the time when the recipient 
leaves the intensive care or ward.

HEART AND LUNG TRANSPLANT 
ANAESTHESIA 

Before an organ even becomes available, the 
team reviews all potential recipients to optimise 
the recipient’s medical condition and plan 
the care. Managing patients with end-stage 
diseases is both challenging and rewarding as 
it gives them hope for survival and an improved 
quality of life. It is hard work with long and 
unpredictable hours but the team is never short 
of volunteers to take up these cases. 

RENAL TRANSPLANT ANAESTHESIA 

Anaesthesiologists have been involved with the 
renal transplant programme since Singapore’s 
first cadaveric renal transplant in July 1970 in 
SGH. Living-related donor transplants started 
in 1976 and these were done in adjoining 
operating theatres to reduce ischemic time. 
Today, donors and recipients are seen at the 
pre-evaluation clinic to prepare them for the 
transplant. Donors can be admitted on the day 
of operation while recipients come in as required 
for their preparation. 

THE TRANSPLANT RECIPIENT AND 
INTENSIVE CARE

The first cadaveric liver transplant in SGH was 
performed in February 2006. This was followed 
by the first living donor transplant in May 
2006. Both patients were taken care of in the 
Surgical Intensive Care Unit (SICU) and are 
currently doing well. The SICU team has taken 
care of more than 140 transplant recipients. 
The intensive care nurses and intensivists were 
trained in internationally renowned centres. The 
multidisciplinary transplant SICU team today is a 

close-knit community, with close academic and 
clinical collaboration, and have the united goal 
of delivering the best possible outcomes for all 
our transplant patients.

Working with our colleagues, these individuals 
with their unique knowledge and skills have  
helped to make the SD Transplant Centre a 
leading centre for transplantation. 
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With changes in the Human Organ Transplant Act 
in 2004, medical social workers (MSW) became 
more involved in the evaluation process of 

patients and donors for transplant. Their role is important 
as they assess the psycho-social fitness of patients and 
potential organ donors. There are times when patients may 
be adamant against a transplant, but the family members 
are for it. Family and friends may wish to donate their organ 
but turn out to be unsuitable candidates. 

Dr Crystal Lim, an MSW for 26 years, has witnessed many 
such scenarios, especially in the Intensive Care Unit. While 
witnessing the grief and sorrow of family members coping 
with the brain death diagnosis of their loved ones, her 
team’s overarching compassion to make tough decisions 
sustains her in her work. 

Although her role may be daunting at times, Dr Lim 
draws strength from families, who in their grief and pain, 
understand that through organ and tissue donation, their 
loved ones may continue to live on in another patient. This 
drives Dr Lim to do her best for her patients and families 
who place their hopes on a life-saving transplant. 

Just as there are successful transplant cases where 
patients experience a triumphant recovery, there are also 
unsuccessful ones. Through it all, MSWs are there to build 
trust with patients and family members, and to encourage 
and comfort them.

Dr Lim recalls SGH’s first liver transplant patient. She was a 
lady in her late 30s who was diagnosed with liver failure when 
she had a rare allergic reaction to medication prescribed by 
her general practitioner. Her husband stepped forward as a 
donor, even though they had a 17 month old infant and the 
substantial cost would wipe out their savings. 

“Their courage in the face of adversity was admirable. 
They were both fearful and hopeful, but remained 
grounded in their expectations. Their love for each other 
and the trust they placed in the team was evident. It gave 
us the confidence and encouragement,” shared Dr Lim. 
The transplant was a success.

Another patient that made a mark on Dr Lim was a man 
with acute liver failure. His brother donated part of his 
liver but the patient did not survive. His young children 

Dr Crystal Lim
Master Medical Social Worker
Medical Social Services 
Singapore General Hospital

Lead, Transplantation Ethics
SingHealth Duke-NUS Transplant Centre

Building Trust, Bridging Hope

were rushed to the hospital to bid their final 
farewell. The elder two boys serenaded their 
father with his favourite song - “You Raise Me 
Up” by Josh Groban.

Transplantation is life-giving and life-changing 
but requires sacrifice, be it from a living or 
deceased donor. “I hope for more individuals 
to make their decision to donate their organs 
upon their passing, and if not, we hope their 
family members would be open to making 
that decision. By increasing the number of 
deceased donors, we can reduce the number 
of individuals having to become a living donor 
for their loved ones.” 

By increasing the number of 
deceased donors, we can reduce 
the number of individuals having 
to become a live donor for their 
loved ones.
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Transplantation medicine is a gift of life. It 
is heartening to see the transformation; I 
have witnessed the lives of patients with 

severe organ impairment, on the brink of death, 
or struggling to get by on a day-to-day basis turn 
around after they received a new organ. Some of 
these patients have suitable organs donated from 
a loved one, which makes it even more precious 
for them. I have personally witnessed a few organ 
transplant recipients who have received their 
transplants from either their spouses, children or a 
close family member. 

The gift of love and the gift of life is priceless. 
During the follow-up consultation with some 
patients, they share about their new lease of life 
with family and friends. In some cases, their shared 
travels and joys after a very rough season battling 
with their illness. It is indeed rewarding to hear 
from them. Their journeys are a reminder, for me at 
least, not to take the routine and mundane in life 
for granted. 

These days, we plan everything around our activities 
and our next travel destination. However, for those 
whose organs are failing, they schedule their life 
around their hospital visits or medication schedule. 
Transplant is a huge undertaking and patients have 
to be careful with their activities, and come back 
to the hospital for regular visits. They experience a 

Dr Jasmine Chung Shimin
Consultant
Dept of Infectious Diseases
Singapore General Hospital

new lease of life when their graft function is stable. 
Patients regain their health, return to work and 
contribute to the community. For some individuals, 
they even have the privilege of travelling and seeing 
the world with their loved ones. I recall fondly 
a renal transplant recipient 20 to 30 years post-
transplant, who lived life to the fullest, travelled the 
region with his wife (who was also his kidney donor). 
He was always ready with a word of encouragement 
for the medical team he encounters. 

Transplant would not be possible without the 
team of dedicated surgeons, physicians, transplant 
co-ordinators and allied health professionals who 
work tirelessly behind the scenes. I have seen 
my colleagues plan meticulously for transplant 
surgeries, take pains to review the clinical case from 
different angles and strategise on how to optimise 
outcomes. They sacrifice their time and energy 
tirelessly, often after working hours, to give each 
case their best input. They also spend time with 
the families of the transplant recipients throughout 
the transplant journey and get to know both the 
patients and their families very well. I am proud to 
call them my colleagues and work alongside them. 

I am proud to call them 
my colleagues and work 
alongside them. 
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Organ, tissue and cell transplantations can 
save lives or restore critical functions. Many 
do not have the procedure performed 

because of graft shortage and rejection risk. 
Currently, only 120,000 solid organ transplantations 
are performed worldwide annually. The estimated 
number of patients who may benefit from the 
procedure is at least 10-fold higher.

At SD Transplant Centre, we actively pursue research 
to tackle the issue of graft availability and rejection. 
At the moment, the best chance for long-term 
graft survival is using a graft that is matched for the 
red-cell antigen ABO and the white-cell antigen 
HLA. In the future, if a graft that is mismatched to 
the recipient in both ABO and HLA can still survive 
long-term without any risk of rejection, then not 
only would the problem of rejection be solved, the 
problem of graft availability would also be solved 
indirectly. This means any organ, tissue or cell can 
be transplanted from any donor to any recipient, 
including family members or unrelated donors.

In this regard, the research team in SD Transplant 
Centre is conducting a clinical trial using mismatched 
family members as donors. The team will first perform 
a blood stem cell transplant in patients on the waiting 
list for kidney or liver transplantation. Following 
the blood stem cell transplant, patients will acquire 
the ABO and HLA blood type of the donor for the 
rest of their lives. Therefore, if an organ transplant 
is performed thereafter from the same donor, the 
“recipient” blood type will be identical to that of the 
organ, because both originated from the donor.

Performing blood stem cell transplantation 
in a patient with kidney or liver failure is not 
straightforward. The techniques for blood stem cell 
transplantation have improved significantly over the 
years and such transplantation can be carried out 
safely. Specifically, we have overcome the two main 
problems of blood stem cell transplantation, namely 
conditioning regimen-related toxicity and graft-
versus-host disease, in which the donor’s blood cells 
attack the recipient’s normal tissues. 

For conditioning regimen-related toxicity, we 
developed a novel regimen that reduces toxicity but 
allows engraftment of mismatched blood stem cells.

Prof Leung Wing Hang
Director, Research
SingHealth Duke-NUS Transplant Centre

Director
Paediatric Bone Marrow Transplant and Cell Therapy Centre
KK Women’s and Children’s Hospital

For graft-versus-host disease, we have developed 
an innovative approach that requires only one 
collection of blood stem cells from the donor. In 
the lab, the donor cells are depleted of alloreactive 
cells that can cause graft-versus-host disease, 
and enriched with immune cells that facilitate 
engraftment and control infection. 

If successful, our new paradigms will not only allow 
all suitable candidates to receive a transplant 
expeditiously, it will also eliminate the side effects 
of rejection medication that would otherwise be 
needed for the rest of the patient’s life. These 
include infections, organ toxicities and secondary 
cancer. Post-transplant care will be less burdensome 
and less costly for our patients.
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The Evolution of 
Transplantation 

In the 1990s, Singapore was at the cusp 
of transplantation science and medicine. 
Transplantation was increasingly accepted as 

a rational and worthy activity, one that requires 
surgical techniques unique to each different type  
of organ transplant, be it heart, lung, liver, kidney 
or multi-visceral. 

The Singapore government released a White Paper 
on Affordable Healthcare in 1993, which articulated 
the creation of national centres to take the lead in 
areas such as cancer, heart, neurosciences, dental, 
eyes and others. This development prompted 
SGH to reinvent itself. As head of general surgery, 
my team and I turned our focus on specialities 
and subspecialties, which were highly relevant to 
Singapore. We began with five subspecialties which 
were vascular surgery, breast surgery, head, neck 
and surgical oncology, gastrointestinal surgery 
and surgical endoscopy, and hepatobiliary surgery. 
An important part of hepatobiliary surgery is liver 
transplantation. 

Based on our good understanding of immunology, 
instrumentation, and surgical technology, our 
strategy was to build a national transplant centre 
at SGH that was hospital-based rather than 
ambulatory. In realigning ourselves to the needs 
of the community, we were breaking new frontiers 
in medicine as we envisioned the SGH campus 
evolving into a mega academic centre with both 

the subspecialty centres and the national disease 
centres coming onstream.

We also established an Immunology programme which 
is based at the Academia, SingHealth’s state-of-the-art 
research, and diagnostic and education facility. Strong 
immunological sciences are the foundation of all 
clinical activities and address the issues of preventing 
graft-versus-host disease and immune intolerance 
which cuts across various organ transplants. 

In the case of a liver transplant recipient with cancer, 
the recipient requires immunosuppressive therapy 
to prevent acute graft rejection. Usually, for a liver 
transplant, the size of the tumour to be removed 
should not be more than 5cm. Hence, anything 
beyond 5cm, the transplantation will not be done for 
fear that the immunosuppression would increase the 
risk of a viral infection. Thus, the dilemma is whether 
the transplant should go to a patient with a benign 
liver disease rather than a patient with malignant 
liver disease. 

Looking back, there were several challenges in 
starting the national transplant programme. The 
first challenge was gathering sufficient people 
who were passionate, interested and familiar with 
transplantation. Many surgeons preferred resectional 
surgery due to its high volume as transplant patients 
were at a low clinical volume. Secondly, SGH was 
not designated then as the liver transplant centre. 

My vision is for a national transplant programme with  
no boundaries, helmed by a group of passionate people. 
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Prof Soo Kee Chee
Deputy Group Chief Executive Officer 
(Research and Education) (2010 to 2017)
SingHealth

Ihave always admired the transplant 
healthcare teams in SingHealth. They 
represent a multidisciplinary community 

in the truest form. Everyone brings 
their expertise to the table to ensure 
a seamless transplant process for both 
patient and donor.

Transplant is an act of true giving, whether 
it is from a living or deceased donor. I 
have heard many stories throughout my 
career, of donors who give unconditionally 
and patients who are so grateful for the 
new lease of life. These stories keep the 
transplant team of professionals from 
diverse backgrounds and professions 
strong and united in their passion for 
delivering care.

For those of us who have been working in 
the healthcare industry, we have seen how 
our transplant programmes and teams have 
grown from strength to strength. I applaud 
each and everyone in the transplant team 
for standing together in both good and 
bad times to bring renewed hope to the 
lives of many. 

A/Prof Tracy Carol Ayre
Group Chief Nurse
SingHealth

Although kidney, heart and lung transplants were 
done at SGH, it was a hurdle we had to cross before 
we could truly become a national transplant centre. 
The third challenge was with a small population of 
less than five million in Singapore, and there were 
insufficient donor organs.

Nevertheless, SGH management believed and 
supported the national transplant programme. 
There was substantial capital expenditure and high 
recurrent cost to maintain such a programme as we 
strived to build up the volume of patients and see 
positive returns. We began sending staff for training 
for liver surgery and transplantation. 

The SGH liver transplant programme was only 
established in 2004 and we did our first liver 
transplant on 15 February 2006. We felt the 
programme would only be viable if we could set up 
a network of transplantation centres throughout the 
whole of Southeast Asia that was within four to five 
hours’ flying range. That is the time given to best 
recover and transport the organ for transplantation, 
which happens to be a non-issue for countries like 
the United States where there is a pool of trauma 
patients due to road accidents and fights. The organ 
can be transported quickly from one state to another 
by helicopter. However, for Singapore, this would 
require crossing transnational boundaries which 
becomes an extremely sensitive issue. We are also 
mindful that our neighbours are Muslim countries, 
and that they believe all their organs should be 
buried intact with them. We also needed to work out 
an equitable relationship with each country so as not 
to be perceived as the rich taking from the poor. 

My vision is for a national transplant programme 
with no boundaries, helmed by a group of 
passionate people. Locally, I hope to see a 
national liver transplant programme where the 
transplant can be done in both SGH and NUH by 
the same team of doctors. Regionally, we should 
work with our neighbouring countries to organise 
training programmes on organ harvesting and 
transplantation. Once they are able to do the 
transplant for their people, the notion of sharing 
their excess organs is not far away. 
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ORGAN PROCUREMENT UNIT (OPU)1

In 1985, with organ donor numbers decreasing 
tremendously, the National Kidney Foundation 
and the Ministry of Health (MOH) decided 

that having a full-time TC to manage organ 
donation activities would encourage sustained 
momentum in the area. I was then an MSW when 
Dr Pwee Hock Swee, the renal physician in SGH 
and Chairman of the Government-appointed 
National Kidney Task Force appointed me as the 
first TC in Singapore1. 

With my appointment, the Organ Procurement 
Unit (OPU) was established to increase organ 
donation rates in Singapore. Housed under 
the Department of Renal Medicine at SGH, the 
focus then was on kidney donations as other 
solid organ transplant programmes were not 
yet established. The OPU was rightfully sited 
in Tan Tock Seng Hospital (TTSH), the only 
hospital in Singapore with a neurosurgical 
unit and hence, a high likelihood of potential 
deceased organ donors. 

In my new role, the lessons I learnt from earlier 
attachments in the USA were immediately 
implemented. These included daily visits to 
intensive care units (ICUs) in TTSH which, 
were gradually extended to the ICUs of the 
other acute hospitals. It was a long journey of 
building rapport with the doctors and nurses 
with my continued and constant presence 
reminding them to refer suitable cases, if 
any. The morning visits were initially not 
warmly received. Nevertheless, I persevered, 
chatting with the staff who supported OPU. 
In-house education on organ donation was 
regularly organised in hospitals, with open 
communication channels maintained with 
ICU staff, updating them on the outcomes of 
the organs recovered and transplanted, and 

Dr June Goh
Chairperson
Organ Donation Oversight Committee
Singapore General Hospital

Senior Consultant
Dept of Anaesthesiology and Perioperative Sciences
Singapore General Hospital

The Organ Donation Oversight Committee was 
formed in 2012 as a requirement from the Ministry 
of Health by Prof London Ooi who was then 

Director of SingHealth Transplant. It aimed to formulate 
policies on brain death certification which includes the 
development, monitoring and auditing of the certification. 
Alongside the National Organ Transplant Unit (NOTU), 
the committee would advise the Chairman, Medical Board 
SGH on organ donation matters within the hospital. 

The committee comprises of members from medical, 
nursing, medical social services, transplant coordinators 
and administrators. They all play a huge part in the whole 
organ donation process, and the work they do remains 
integral and indispensable in ensuring the whole complex 
transplant process take place smoothly. I would like very 
much to highlight that the hard work put in by the members 
of the committee is not always visible and recognised. 
This include coordinating transplant efforts, aiding brain 
death certification, education, research, screening and 
formulating policies. They face challenges that we don’t 
realise but remain dedicated. Some have retired or moved 
on but it doesn’t diminish their stellar contributions. 

I have been privileged to work with amazing and incredibly 
hard working people motivated only by the patients that 
they help. This has inspired and pushed me to put in the 
efforts that will enhance organ donation and improve the 
lives of countless patients who are in need.

Transplant 
Coordination in 
Singapore -  
The Journey

1. Tan S. Hospital to set up kidney unit. The Straits Times, 1986 March 5 
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Ms Sally Kong
Assistant Director
National Organ Transplant Unit
Ministry of Health

keeping them abreast of any developments on donation 
and transplantation. At the monthly departmental meeting 
at SGH, I reported my work progress and highlighted the 
operational issues experienced by donor hospitals in the 
organ donation process for resolution. 

In 1986, the deceased donor kidney transplant (DDKT) 
numbers jumped to 15 from the miserable number of 
one in 19852. Having a full-time staff dedicated to organ 
donation was the key. Soon, it was no longer necessary 
to remind doctors to refer cases. Their response was 
spontaneous. We developed a strong friendship and 
continue to reminisce about the times we worked together, 
building an organ donation culture from scratch and the 
hardships we overcame. 

NATIONAL ORGAN TRANSPLANT UNIT

With the increase in patients needing transplants and 
growth of transplant programmes, the National Organ 
Transplant Unit (NOTU) was established in 2005 as the 
operational arm of MOH to oversee organ donation and 
transplantation matters at a national level. The Organ 
Donor Registry and the OPU, previously under SGH, were 
also consolidated under NOTU’s ambit. In recognition 
of their important role as a central node of this intricate 
network, NOTU was also staffed by TCs.

A PERSONAL ENCOUNTER

Late one night, I received a call from a nurse notifying me 
about a potential paediatric deceased donor in SGH. She 
advised that I didn't need to come down as there was no 
way organ donation would be successful. There were 30 
family members outside the ward, creating a commotion. 
The parents of the patient went through an acrimonious 
divorce with the two families at loggerheads over the 
mishap, blaming each other. Nevertheless, I still made my 
way down. A frightening scene emerged as I entered the 
ward, the corridor echoed with angry raised voices. Through 
the family discussion with the parents, it was revealed 
that since the divorce was acrimonious, the parents would 
oppose each other’s decision. By empowering both parents 
in the decision-making process regardless of who had 
legal custody of the child, they eventually consented to the 
donation. This development took the ward staff by surprise.

Despite the challenges, TCs must remain positive and 
not be swayed by the fears and anxieties of others. It is 
easier to turn away difficult cases by justifying the reasons 

for doing so - the family was too distraught or 
we should not broach about donation at this 
point. Sadly, organ donation occurs at a time 
of grief, and intense emotions and even anger. 
Some have accused TCs of being heartless, 
but our compassion towards giving end-stage 
organ failure patients a new lease of life fuels our 
strength to overcome hurdles. 

CONCLUSION 

Transplantation has come a long way since the 
first successful transplant, and so has transplant 
coordination. Today, in Singapore, there are about 
50 TCs spread across the various organ and tissue 
transplant programmes in NUH, SGH and NOTU. 
They are highly-motivated and driven individuals 
with a very unique and specialised skillset to drive 
organ donation and transplant processes, caring 
for patients’ pre and post-transplant and assisting 
transplant teams in ensuring the programme 
functions effectively. The role of the TC in 
Singapore has truly evolved over the last 30 years. 

2. Transplants this year hit a record. The Straits Times, 1986 April 23 
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As a Donor Screener from 2014 to 2018, my 
role was to identify potential brain dead 
patients in the Intensive Care Units at the 

earliest stage and refer them to the Primary Team 
Doctors for Preliminary Brain Death Testing. I find 
the role fulfilling and it has built up my resilience in 
dealing with challenges encountered. However, it is 
also disheartening seeing next of kin grieving for the 
loss of their loved one. I do feel a sense of satisfaction 
when organ recovery is actualised as it brings the 
“Hope of Life” for the recipients who need it. 

I was also given the opportunity to attend 
programmes that provided essential knowledge 
on Brain Death Management. This enabled me 
to perform my role proficiently. In addition, I was 
part of initiatives conducted by the SingHealth 
Transplant team such as road shows to create public 
awareness regarding organ donation, educational 
talks on topics of organ transplantation and the 
annual Transplant Appreciation Ceremony in 
recognition of team efforts.

While the donor screener’s role is only an early step 
towards organ recovery, I feel a sense of satisfaction 
being able to contribute to the role of screening. 

I have been working as a nurse for 38 years; with 
28 years in the Intensive Care Unit setting. My 
roles and responsibilities as an Assistant Nurse 

Clinician include taking care of the critically ill 
who need intensive care, supervising, precepting 
and mentoring new nurses. 

In 2008, SGH was in need of two Brain Death 
Case Managers (BDCM). My Senior Nurse 
Manager, Sister Soobramanee, approached 
me and I accepted the offer without hesitation. 
The role, while challenging, is unique within the 
hospital as a BDCM oversees key steps in the 
organ donation process. These include brain 
death testing, facilitating toxicology tests and 
coordinating with independent doctors on 
brain death certification.

I hope that Singaporeans as a society will be 
more supportive of organ donation. With all the 
cases that I have handled, I do sympathise with 
the deceased donor’s family as they have just 
lost a loved one. What keeps me going however, 
is knowing that organ donation will help give life 
to another human being. This leaves me feeling 
accomplished and satisfied having helped 
someone receive a second chance at life.

Ms Christine Gan Siew Gek
Senior Patient Experience Manager
Office of Patient Experience
Singapore General Hospital

Mr Malek Bin Amat
Assistant Nurse Clinician
Medical Intensive Care Unit (Ward 45)
Singapore General Hospital

Role in Organ Donation:
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As procurement transplant coordinators, we 
speak to patients’ families in their darkest 
of times and work with the primary care 

team consisting of doctors, nurses and MSWs to 
support and assure them. We coordinate efforts 
among the various transplant teams to determine 
if the patient is a suitable organ donor and ensure 
that operating theatres are ready for the retrieval 
procedure. The process is done fast so that families 
can proceed with their last rites for their loved one. 

“Sharing is a much better way to communicate than 
proving.” – Yo-Yo Ma. This statement holds true not 
only for patients but for us, healthcare workers too.

Mr Aloysius Seah
Senior Transplant Coordinator
SingHealth Duke-NUS Transplant Centre

Ms Nuraini Lee Binte Ismail Lee
Senior Staff Nurse I
Transplant Centre
Singapore General Hospital

Often however, the process is not so 
straightforward. We face resistance from 
families during family conferences, who 
share that they are not aware of the 
legislations on organ donation. Some 
have their personal perspectives on organ 
donation. Through such sessions with the 
families, we are able to get to know more 
about the deceased – the memories the 
family holds, the kindness he exhibited, the 
magnanimity he possessed and in general 
the good-naturedness of our donors in their 
lifetime. This information allows us to help 
families understand the situation and cope 
with their grief a little better.

Transplant coordinators in donor procurement 
serve a unique purpose unlike others. We do 
more than speak to families when someone 
has passed away. We journey with families 
during their darkest time and help patients on 
the waitlist get a new lease of life. 

The past six years at the Transplant Centre 
has been the most fruitful and fulfilling 
experience of my 13-year nursing 

career. We nurse post-transplant patients in an 
outpatient setting as part of their follow up care.

The relationships and bonds I form with 
patients and their family makes me see them 
as part of my own family. Seeing them happy 
cheers me up and seeing them sad grieves 
me too. Patients also support one another 
and are very willing to come forward to help 
one another in times of need. I am constantly 
amazed by how easily they open up to each 
other when they are in the Transplant Centre, 
be it while waiting for their blood tests or 
to see the doctor. I hear them sharing their 
journey and how they are coping. I find that this 
encourages them as they find someone with 
whom they can exchange experiences with.
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Today, Mr L is happily married to that lady he 
mentioned back then, and they are blessed with 
a handsome, healthy little boy, who turns four 
this year! Both Mr L and his brother are doing 
well even after 12-years post-renal transplant. 

NURSES – THE BRIDGE BETWEEN 
DOCTORS AND PATIENTS

The nurse-patient relationship can be 
enduring and over time and we become as 
close-knitted as family. Some recipients even 
confide in me on personal issues they are too 
shy to broach with their doctor. We, as patient 
advocates, help bridge the communication by 
conveying their concerns to the medical team 
and ensure that the patients are referred to 
the appropriate departments for treatment 
and support.

I am glad to be part of the Transplant Family 
and will continue to play my role well. 

Ms Eleanor Ng
Senior Staff Nurse (2013 to 2019)
Transplant Centre
Singapore General Hospital

Transplant Coordinator 
Renal Transplant
Singapore General Hospital

Nursing transplant patients over the past 11 
years has been a very fulfilling, satisfying 
and eye-opening experience for me. I joined 

the Renal Transplant Ward in March 2008. During 
my orientation programme, I was told that “renal 
transplant is extremely tough and challenging”, and 
“the patients could be impatient and demanding”. 
I however can share one patient experience that 
stood out for me.

STORY OF MR L

Mr L was admitted for a Living Donor Renal 
Transplant (LDRT) from his elder brother. He was my 
first LDRT recipient after working three months as 
a Staff Nurse. He was supposed to have his LDRT 
back in 2006, but due to liver issues and a fever, his 
transplant was postponed. He hoped that all would go 
well this time as he did not want his brother to undergo 
too many cycles of the pre-donation work-up. He was 
also apprehensive about starting a family, and had 
concerns about passing his End-stage Renal Disease 
(ESRD) on to his children and burdening the family 
with his medical condition if his transplant turned 
out “problematic”. Then, I knew some causes of ESRD 
could be hereditary and that it is possible for children 
to inherit the condition. I asked if he had shared his 
concerns with Dr Terence Kee or Prof Vathsala (who was 
the primary Transplant Physician back then). He merely 
shrugged and dismissed the topic to another time. 

We, as patient advocates, help bridge 
the communication by conveying their 
concerns to the medical team and 
ensure that the patients are referred 
to the appropriate departments for 
treatment and support.
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The one-and-a-half day retreat offered our 
transplant colleagues across SingHealth an 
opportunity to get to know each other out of the 
day-to-day workplace setting. The programme also 
encouraged collaboration and sharing of knowledge 
and best practices with an element of fun. 

The SD Transplant Centre administrative team 
is dedicated to help establish the Centre as 
the leading transplant centre in Singapore and 
the region. We strive towards transforming the 
landscape of transplant medicine by improving 
transplant survival, accessibility and affordability 
of transplant services for patients, and ultimately 
safer patient care. 

Transplant Administrative and Resource Office
SingHealth Duke-NUS Transplant Centre

SD Transplant Administrators

The SD Transplant Centre is a gathering 
of both medical and administrative 
professionals dedicated to advancing 

the field of transplantation and improving 
patient care. They include clinicians, nurses, 
allied health professionals and administrators.

The SD Transplant Centre administrative team 
manages and implements many initiatives 
and efforts which aim to translate the 
multidisciplinary transplant processes into a 
single coordinated and collaborative approach 
with optimised outcomes. These efforts span 
across three areas of focus, Clinical Care 
and Quality, Research and Innovation, and 
Education and Engagement.

In March 2019, we organised the Trans-X-Scape 
community engagement retreat. The team 
was actively involved in executing the retreat 
in roles ranging across planning, emceeing, 
facilitating and managing logistics. The 
objective of the retreat was two-fold; to engage 
transplant professionals across the SingHealth 
cluster on the transition, and to motivate 
and strengthen the working relationship of 
colleagues across the different transplant 
programmes, towards a shared identity.

We strive towards transforming the 
landscape of transplant medicine 
by improving transplant survival, 
accessibility and affordability of 
transplant services for patients, 
and ultimately safer patient care.
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transplants performed in SingHealth from  
1990 to December 2019

87

The Heart Transplant programme was established. 

The first heart transplant in Singapore was performed by a team 
of doctors at Singapore General Hospital (SGH) on 6 July 1990. 
The 59-year-old recipient, Mr Wee Soo Hup, was estimated to 
have a life expectancy of less than six months without a heart 

transplant. The operation was completed in about three hours.

1990
A patient transplanted in 

August 1991 is Singapore’s 
longest surviving heart 

transplant recipient for 26 
years since.

1991

First BiVentricular  
Assist Device (Bi-VAD) 

(Pulsatile flow) implantation 
in Southeast Asia.

2002
The first Bridge-To-Transplantation (BTT) using 

Extracorporeal Membrane Oxygenation (ECMO) took 
place in 2006 and the first ventricular assist device 
(VAD) implantation as BTT took place in July 2001.

2001

TRANSPLANT
HEART
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Mr Lim Wei Feng 

HEART TRANSPLANT RECIPIENTS

Mr Kevin Wong

Mr Ellore Subramanian Senthil Nathan 

Mdm Tay Beng Seok

Asia’s first combined 
heart and liver transplant 

for a Familial Amyloid 
Polyneuropathy patient was 

performed.

2009

Performed continuous-
flow right VAD on a 

patient with existing left 
VAD support in December 
2012, making her the first 
continuous flow Bi-VAD 

patient in Southeast Asia.

2012

First continuous Bi-VAD in 
September 2018 in Singapore.

2018
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Dr Sivathasan Cumaraswamy
Director
Heart Transplant and Mechanical Assist Device Programme
National Heart Centre Singapore

Visiting Consultant
Cardiothoracic Surgery
National Heart Centre Singapore

BIRTH OF HEART TRANSPLANT PROGRAMME

The Department of Cardiovascular and Thoracic 
Surgery was relocated from Tan Tock Seng Hospital 
(TTSH) to SGH in 1981. During the early days, patients 

with advanced heart failure who were beyond the available 
treatment depended mainly on medical therapy. However, 
only around 25% of the patients survived over one year. 

CHALLENGES OF THE HEART TRANSPLANT 
PROGRAMME

The Heart Transplant Programme was set up in 1990 and 
performed the first heart transplant in July the same year. 
At that time, donor heart procurement was governed by the 
Medical (Therapy, Education and Research) Act (MTERA). 
Due to the small number of opt-in organ donation, heart 
transplant rate was low, with only 20 transplants performed 
during the first 10 years. 

Even with the introduction of Human Organ Transplant Act 
(HOTA), organ donation did not improve. A healthy heart 
was hard to come by, as most donors were older and often 
associated with cardiovascular morbidities. We lost about 
30% of patients from our heart transplant waitlist due to the 
long waiting period.

THE SUCCESS OF ARTIFICIAL HEART DEVICE

The introduction of our Mechanical Heart Assist Device 
Programme was a turning point for this group of end-stage 
heart failure patients as it reduced the number of deaths 
from the heart transplant waiting list.

In the late 1990s, the first-generation mechanical heart assist 
devices were undergoing clinical trials. The HeartMate I was 

explored as a bridge to transplant, and it was 
implanted in July 2001. However, it was bulky and 
required the recipient to have a body surface area 
of 1.6 square meters. 

For patients who presented with acute cardiogenic 
shock (a condition in which the heart suddenly 
cannot pump enough blood to meet the body’s 
needs), an acute haemodynamic support was 
provided by the intra-aortic balloon pump (IABP), 
this was before ECMO became the standard 
device for this purpose. The ECMO programme 
was successfully established in 2003, and currently, 
around 60 to 70 implantations are used per year in 
National Heart Centre Singapore (NHCS). 

The introduction of 
second-generation 
durable continuous-
flow left ventricular 
assist device (LVAD) in 
2009 offered improved 
long term survival for patients. Since then, there 
has been no waitlist mortality. Our five-year 
survival on these devices is 83.4%. In light of the 
positive outcomes from LVAD, such devices are 
now offered as a long-term destination therapy 
to patients who do not meet the criteria for 
heart transplantation. We are currently using 3rd 
generation devices. 

EXPERIENCE WITH PATIENT

I remembered a European couple living in 
Southeast Asia who had their third child delivered 
in Singapore in 2011. While the child delivery was 
successful, the lady collapsed in the hotel prior to 
flying back home. A coronary angiogram revealed 
an acute dissection of the left coronary artery. She 
regained consciousness after a week but needed 
continued ECMO support due to irreversible 
damage to her heart. She opted for LVAD support, 
and two weeks later, she was back home in Europe. 
Eventually, she decided to stay on LVAD as long as 
possible, and it has been eight years since.

Image credit: ImaAbbott, HeartMate3TM Left Ventricular Assist Device (LVAD)
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Dr Tong Ming Chuan
Visiting Consultant
Cardiothoracic Surgery
National Heart Centre Singapore

HISTORY OF THE HEART TRANSPLANT 
PROGRAMME

In the 1980s, heart transplants were made available 
for end-stage heart failure patients and grew 
more common in developed countries. With the 

advancement in anti-rejection treatment and early 
diagnosis of rejection, heart transplant centres were 
producing a much better long term result of one-year 
survival of over 70% and five-year survival of over 50%. 

The Department of Cardiovascular and Thoracic 
Surgery initiated the development of the Heart 
Transplant Programme, which began its revolutionary 
journey in 1990 after approval was received from the 
Ministry of Health (MOH). 

After intensive preparation over two years, we 
obtained approval from the Government to start 
our heart transplant programme. It began as a pilot 
project, to evaluate the feasibility of providing heart 
transplant service to patients suffering from terminal 
heart failure in Singapore. There was no increase in 
existing manpower and no disruption to the routine 
services in the department. Funding was raised from 
public donations with the assistance from MOH.

CHALLENGES FACED 

We were fully aware of the challenges and difficulties 
ahead, particularly in obtaining consent from relatives 
of potential donors. Strict criteria was set for heart 
recipient selection and judicious use of public funds. 
The only way to prevent unfavourable publicity to the 
programme and earn the trust of the public was to 
avoid human error at all levels.

The first heart transplant in Singapore was successfully 
carried out on 6 July 1990. The donor was a 41-year-
old worker who died in an industrial accident and the 
recipient was a 59-year-old retiree who was suffering 
from end-stage heart failure. Singapore became 
the third country, after Taiwan and Thailand, to have 
started heart transplant in Asia in that year.

From 1990 to October 1994, a total of 12 heart 
transplants were carried out at the Department of 
Cardiovascular and Thoracic Surgery of SGH. The 
hospital survival rate was 100%, and hospitalisation 
ranged from two weeks to three months. The one-year 
survival was comparable to that of established heart 
transplant centres. The results proved the excellent 

teamwork and cooperation of all personnel involved 
at SGH and the support rendered by all other hospital 
auxiliary services in Singapore.

In 1997, the Heart Transplant Programme was 
established as a full-fledged clinical service in the 
then Singapore Heart Centre, which later became 
NHCS when it became autonomous in 1998. 

THE FUTURE

After 30 years, three generations of Cardiothoracic 
Surgeons and Cardiologists who are interested in 
this subspecialty of heart failure management have 
received additional training to ensure its continuity 
and sustainability.

There has been noticeable progress in the field of 
solid organ transplant immunology and the advanced 
technology has improved the survival and quality of 
life of these patients. The indications and selection 
criteria of heart transplant have been enhanced and 
this has opened up more opportunities for younger 
generations to explore and develop their skills.
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Dr Tan Teing Ee
Programme Director
Heart Transplant
SingHealth Duke-NUS Transplant Centre

Head and Senior Consultant
Cardiothoracic Surgery
Co-Director
Heart Transplant and Mechanical Assist Device Programme
National Heart Centre Singapore

First LVAD Patient  
Implanted as a Bridge  
to Transplant

A young 28-year-old Malay lady was diagnosed 
with dilated cardiomyopathy in 2003, but her 
condition worsened in 2008. She had started 

to lose weight, her heart had swollen to the size of 
a large grapefruit, her feet were swollen, and she 
was often short of breath at rest. She was diagnosed 
with end-stage heart failure and had to be admitted 
every few months due to heart failure and ventricular 
tachycardia (an abnormally rapid heart rhythm that is 
life-threatening). 

She was on the heart transplant waiting list in April 
2009 when she was readmitted again. She could not 
be weaned off intravenous therapy (IV) drugs and an 
IABP had to be inserted to keep her alive. We knew 
she did not have long to live. In her condition, even 
if a heart donor was available, she would be too ill to 
undergo the transplant. 

Fortuitously, a new artificial heart pump called a 
HeartMate II LVAD, had just completed clinical trials 
in the USA, and the results were very promising. 

Though it was expensive at S$160,000 each, our 
medical director then, Prof Koh Tian Hai, decided to 
bring it in. She bravely agreed to be our first patient 
and her implant was successfully done by Dr Lim 
Chong Hee and Dr Siva on 5th May 2009. 

Before long, she regained her energy, weight, health, 
life and previous job. Our transplant team celebrated 
her first anniversary in our Intensive Care Unit (ICU) 
with a cake. 

I was even invited to her wedding four years later. I will 
never forget that scene – she was so pretty and happy, 
sitting up there with the groom on a stage decked 
with flowers, a live band playing in the background. 
One of the musicians was a patient of ours who had an 
earlier generation LVAD before he underwent a heart 
transplant. It was amazing (and still is) to me how a 
LVAD patient can resume his or her lifestyle well.

It has been more than 10 years since her implant, and 
our programme has grown together with her. She has 
also remained active in the Patient Support Group 
(PSG). We just completed our 100th LVAD case in 
December 2019. LVADs have been so successful that 
the number of LVAD patients with ongoing follow-ups is 
almost equal to the number of transplant patients, and I 
am expecting the numbers to exceed in a year’s time. 

My patients have given me the passion to carry on 
in this field. I am very thankful that we have a great 
multidisciplinary team of doctors, nurses, and allied 
health professionals, supported by a generous 
government to give life back to our patients.

Image Credit:  
ImaAbbott, HeartMate3TM  
Left Ventricular Assist Device (LVAD)
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My Transplant Journey

Dr Lim Chong Hee
VIsiting Consultant
Cardiothoracic Surgery
National Heart Centre Singapore 

HONING THE INTEREST IN HEART & LUNG 
TRANSPLANT

My interest in heart and lung transplantation 
began during my training years in Cleveland 
Clinic Foundation from July 1999 to June 2001. 

My goal was to develop and contribute to the transplant 
scene in Singapore when I return from training. 

I was a thoracic surgery fellow in my first year at the 
Cleveland Clinic in 1999 when I was tasked to do 
lung procurement as part of a multi-organ team that 
was sent out to retrieve organs for transplantation. In 
the United States, the organ procurement teams are 
notified of a potentially available donor in a nearby 
hospital. I learned how a well-funded transplant 
programme was run and how many ideas could be 
implemented in our local scene. 

DONOR HEART SCARCITY

The low number of heart and lung transplants in 
Singapore remains a challenge, given the low donor 
rates due to a small population and no regional organ 
sharing. Technology, such as the continuous flow LVAD, 
allows us to help end-stage heart failure patients. 

Led by Dr C Sivathasan since 2001, we were able 
to build a solid team of dedicated transplant 
coordinators, nurses, physiotherapists and 
cardiologists to manage these patients. 

Today, we are proud to be one of the region’s 
best teams in LVAD management.

With a mature transplant programme, we can 
offer LVAD patients the possibility of heart 
transplant if the need arises. Today, many 
patients benefit from LVAD therapy and can 
return to meaningful and productive lives.

DOUBLE ORGAN TRANSPLANT

One of the highlights of our transplant 
programme was in April 2009. Together with 
the liver transplant team at SGH, we performed 
Asia's first combined heart-liver transplant on a 
patient with Familial Amyloid Polyneuropathy, 
a rare progressive neuron disease. Prior to the 
transplant itself, the two teams committed 
to intense meetings and mock rehearsals to 
ensure smooth conduct of the operation.

I like to add to C Walton Lillehei’s quote, that 
even with technology, it is the teamwork, 
dedication and commitment of a close-knit 
team like ours at NHCS that is ultimately the 
key to our successful programmes. 

- C Walton Lillehei, Pioneer Heart Surgeon -

What Mankind can dream,  
research and technology can achieve!
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A New 
Rhythm of Life 

with a New Heart

I am very thankful to the donor and the donor’s 
family. If they had chosen not to donate, I would 
not have received this precious gift of life and it’s 
something that I definitely do not take for granted.
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Patient Story



Harols Wee is a veteran in the 
hospitality industry. During his 
younger days, his job required 

him to entertain his clients nightly where 
he would smoke and drink excessively. 
Harols was young and naive and thought 
that since he exercised regularly, his 
lifestyle would not affect his health. 

WHEN IT IS NOT JUST A COUGH

His troubles began with a persistent 
cough in 1993. Harols thought it was 
nothing serious at first. However, when he 
started coughing till his face turned red 
and puffy, he went to his company doctor 
and was diagnosed with smoker’s cough. 
His condition did not improve and after a 
few visits to the doctor, he was diagnosed 
with congestive heart failure. 

“I was shocked when I heard the news 
and was admitted to the hospital 
to undergo more tests before I was 
discharged,” he shared. 

A couple of weeks later, Harols felt like 
his heart seemed to be skipping a beat. 
His doctor at NHCS told him that he 
needed a heart valve surgery. For the 
man who could not stand needles, the 
thought of inserting an artificial valve 
in him was frightening but Harols went 
through with it.

I was shocked when I heard 
the news and was admitted 
to the hospital to undergo 
more tests before I was 
discharged.

It was a wake-up call for Harols, who 
had to be on blood-thinners for life. He 
finally gave up drinking but his past was 
catching up with him.

In 1998, Harols had a heart attack and was 
admitted to the hospital where he was 
fitted with a pacemaker. He went back to 
work after his condition stabilised but he 
continued to be plagued by a persistent 
cough and swollen feet.

Thirteen years later, he was told that 
his heart was functioning at only 10%. 
Unfortunately, he was unsuitable for a 
heart transplant as he was overweight 
and had other health conditions. Instead, 
he was fitted with a LVAD as a bridge 
to the transplant while he worked at 
stabilising his condition. 

But this hit a glitch when he developed 
haemorrhoids.
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WHEN YOU HAVE TO MUSTER COURAGE

Harols grimaced as he recalled the pain and fear 
of going to the toilet. When the haemorrhoids 
ruptured, there was profuse bleeding as he was 
on warfarin. He recalled bleeding so badly that 
his blood had flooded the toilet floor. Once, he 
even collapsed due to a severe loss of blood.

He chose to go for his conventional surgical 
haemorrhoidectomy in 2012. Though he was 
warned that the surgery might endanger his 
life, it was a risk he had to take in order to have 
a shot at getting a transplant.

WHEN NEW FRIENDS MAKE A 
DIFFERENCE 

The haemorrhoids surgery was a success and 
Harols was placed on the waiting list for a 
donor’s heart. This time, he was not leaving 
anything to chance. He worked hard during his 

physiotherapy sessions and exercised to maintain 
his fitness. He started looking forward to his 
transplant with the support and reassurance of a 
fellow patient he had met during his hospital stay.

“He just had his transplant and it encouraged me. I 
remained positive and optimistic that everything will 
fall into place. After all, I was in the good hands of 
an excellent medical team.”

Harols had his heart transplant surgery on the eve 
of Lunar New Year in 2013. His hard work at keeping 
fit paid off as he made a swift recovery and was 
discharged after just 12 days. 

“The nurses at the ward saw me at my most fragile 
state and when I was physically and mentally weak, 
the transplant coordinators were there for me. When 
I visit them now, I feel a sense of camaraderie with 
them,” he shared.

Today, the trim and fit 57-year-old continues to keep 
fit by brisk walking. After what he had been through, 
he was determined not to fall back to his past ways.

“I am very thankful to the donor and the donor’s 
family. If they had chosen not to donate, I would 
not have received this precious gift of life and it’s 
something that I definitely do not take for granted,” 
he concluded. 

He just had his transplant and 
it encouraged me. I remained 
positive and optimistic that 
everything will fall into place. 
After all, I was in the good hands 
of an excellent medical team.
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PRE-TRANSPLANT JOURNEY

Ten years has passed since I 
joined the SingHealth heart 
transplant programme. One 

of the most memorable patients that 
I have met is Mr Harols Wee. He is 
an inspiration for other patients with 
advanced heart failure. 

My first encounter with Harols was 
in 2010 when he was presented with 
symptoms of severe heart failure. 
His condition deteriorated, and he 
required a LVAD implantation as a 
bridge to transplant. Harols remained 
positive and was looking forward to a 
heart transplant despite his struggles. 
Fortunately, after 18 months on LVAD, 
he received a heart transplant which 
has transformed his quality of life.

POST-TRANSPLANT RECOVERY

Harols is currently back to work full 
time. He is also actively helping to 
promote awareness of advance heart 
failure at public forums. Such success 
stories inspire the heart transplant team 
from the NHCS to continue to strive for 
the best care for our patients.

PAY IT FORWARD

For more than three decades, 
I have been working in the 
cardiology/cardiothoracic 

unit. I have witnessed numerous 
challenges that end-stage heart 
failure patients face. There were 
herculean struggles; be it physical 
or emotional or psychological, 
which lined their winding path 
ahead. Although their journey is 
fraught with obstacles and pain, 
what offers a ray of hope is a heart transplant. When these 
patients receive a “new heart”, they are given more stability and 
situations will often improve. 

NURSE-PATIENT STORY

I remembered vividly one Friday afternoon in January 1999, a petite 
lady reported to the ward upon activation for Heart Transplant. She 
was Madam P, who was then 50 years old. While she entertained 
worrisome thoughts, she remained hopeful, nonetheless, that all 
will be well. It had been a rollercoaster ride for her since diagnosis. 
However, she was blessed to have a donor organ not too long after 
and her recovery was smooth. I recall her gratitude towards the 
team and her compliance with advice and instructions throughout 
her journey. She was the 15th heart transplant recipient then. 
Subsequently, she joined the heart transplant support group, 
providing guidance and reassurance to others. 

One day in 2012, she came to the ward and revealed that her 
daughter, a mother of three, was suffering the same medical 
condition she had - idiopathic cardiomyopathy. Her daughter 
subsequently underwent LVAD implantation that year. Both 
mother and daughter were very positive, and they faced their 
predicament bravely. Through their sharing, the duo gave many 
patients hope that heart transplant patients could continue to 
lead a meaningful life with proper medications and lifestyle 
management.

In 2015, Madam P’s daughter underwent heart transplant. Later on, 
her daughter became the leader of the support group. Madam P 
is now 71 years old. Her positive attitude and faith helped her to 
overcome one struggle after another. She takes challenges in her 
stride, believing that every cloud has a silver lining.

Dr David Sim
Senior Consultant 
Cardiology
National Heart Centre Singapore

Ms Lee Chin Hian
Assistant Director, Nursing 
Nursing Administration
National Heart Centre Singapore
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It is very heart-warming to see 
the selflessness and teamwork 
of our transplant community. I 
am truly proud to be a member 
of the transplant team.

Ms Kerk Ka Lee
Senior Manager 
Mechanical Circulatory Support, Heart and Lung Transplant Unit
National Heart Centre Singapore

I feel very privileged, in my role, to journey 
with patients and their family from the time 
they were ill with advanced heart failure to 

their recovery.

Besides providing clinical care to patients, I 
organise regional and international conferences 
in the field of mechanical heart devices and heart 
transplantation, present professional talks, share 
overseas research findings, conduct workshops 
for transplant coordinators and provide clinical 
attachment to regional colleagues. I also initiated 
the PSG for patients supported by mechanical 
heart pumps and organise educational talks and 
activities for them.

As coordinators, we establish very close bonds 
with our patients and their families. I am always 
honoured to be invited to our patients’ ‘O’ level 
graduations, birthday celebrations, weddings 
and even to their homes for a get-together and 
festive celebrations. When we lose a patient, 
we grieve with their family by attending the 
wake and rendering support to the family 
members, who are coping with their loss.

I attended to a 37-year-old Dutch lady who 
suffered a massive heart attack on 10 May 2010, 
about a week after she delivered her third child 
in Singapore. She was given a longer-term 
mechanical heart pump implantation on 19 
May 2010 as there was no evidence of cardiac 

recovery. Along with Dr Siva and her family, we 
accompanied her on a commercial flight and 
transferred her care to the University Medical 
Centre Utrecht in the Netherlands on 23 June 
2010. Coincidentally, the doctor-in-charge 
there was the proctor for our first implant of the 
second-generation heart pump in May 2009. 
The patient is currently on mechanical heart 
device support and shared that she has been 
blessed to be able to take care of her children 
through these years. 

Another enriching experience was the combined 
heart and liver transplant in April 2009, which 
marked the first heart and liver double organ 
transplant in Asia. The transplant included 
donor assessment, transplant activation, 
combined surgical team discussion to transplant 
coordination, a 30-hour marathon. The 
multidisciplinary team demonstrated excellent 
camaraderie and great professionalism despite 
having to work long hours for one common goal 
to save a life. It is very heart-warming to see 
the selflessness and teamwork of our transplant 
community. I am truly proud to be a member 
of the transplant team.
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Ms Tay Hwee Ming Jael
Principal Clinical Coordinator 
Mechanical Circulatory Support, Heart and Lung Unit
National Heart Centre Singapore

Ms Tan Sok Hiang
Senior Medical Social Worker 
Medical Social Services
National Heart Centre Singapore

I joined NHCS as a nurse in Ward 56, nursing 
both cardiology medical and cardiothoracic 
surgical patients. As a nurse in the wards, 

caring for patients with LVAD or heart and 
lung transplant patients can be short-lived 
with patients regularly discharging. Therefore, 
a few years later, I became a Heart Transplant 
Coordinator to provide holistic care and to 
follow through the patients’ entire journey, 
allowing for a greater bond with them.

One of my memorable experiences while being 
a TC was informing a patient of a potential 
organ. He had mixed emotions of gratitude and 
anxiety after hearing the news. Nonetheless, 
the patient assured us of his total confidence 
and trust in the team. This gave me the 
strength and hope to work through the long 
hours alongside him during the transplant. 
I remember him vividly thanking me for 
everything I did.

Transplant patients require long-term care and 
it can be emotionally and mentally draining 
to witness a loved one go through a critical 
condition or major operation. Every day, I hope 
to help those in need to receive seamless 
follow-up care and to see the smile on their 
faces despite the struggles they face.

Mr Sunny was the first heart transplant patient 
whom I journeyed with at NHCS as a young 
social worker. He was on a LVAD before his 

heart transplant. 

Mr Sunny’s close family bonds touched my heart. 
He was a loving husband and a dutiful father. It was 
a great privilege to share in his family’s memorable 
moments, which included his daughter’s wedding and 
the birth of his first grandchild. I recalled fondly the 
bright smiles and hearty laughter of Mr Sunny and his 
wife whenever they visited me.

All these were made possible with the gift of a heart 
transplant, which gave Mr Sunny a new lease of life.

Although Mr Sunny had since passed on, he inspired 
me to view transplant as a beacon of hope and a 
transformative treatment for patients and their families 
as they struggle against the threat of poor health 
and imminent death. I am grateful to Mr Sunny and 
his family for giving me the opportunity to journey 
alongside them and letting me witness the immense 
strength of their resilience, love, hope and family ties.
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Ms Sng E-Lynn
Manager
Cardiac Physiotherapy Services
National Heart Centre Singapore

A s a physiotherapist in NHCS for more than a decade, I 
currently lead a team of physiotherapists who provide 
rehabilitation to heart and lung transplant patients in 

the wards and the outpatient rehabilitation gym. I also help to 
implement changes and develop clinical services. 

Physiotherapy makes a difference in the lives of patients as we 
organise activities such as the pre-transplant frailty assessment 
as part of a heart transplant workup. We also begin early 
rehabilitation with patients on LVAD as a bridge to transplantation.

As a team, we aspire to provide the best care to our patients. This 
means reaching out to their family members and involving them in 
the recovery process, and overseeing their improvements leading up 
to recovery, so that they can return home soon after transplantation. 
Patients are often our inspiration with their determination to get 
through life-changing experiences, such as a transplant. 

Ms Kelly Chng Bee Ling
Pharmacy Practice Manager 
Pharmacy
National Heart Centre Singapore

As pharmacists, our principal role is to 
ensure the right medications and dosage 
are delivered to the correct patient in a 

timely and accurate manner. In transplant, we 
focus on monitoring of adherence and managing 
complications of immunosuppressant in patients. 
It is very encouraging to be able to build a warm 
rapport with them over time despite our brief 
interactions.

One patient, Madam Tay, inspired me with her strong 
will to live after her transplantation. She was extremely 
thankful to the donor for giving her a second chance 
to live. She expressed her gratitude, and promised to 
live her life to the fullest by taking good care of her 
health so that she, too, can help others.
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People are surprised when they 
find out that I had heart failure. I 
have been given a new lease of life 
and I intend to live it to the fullest.

New Year
New Beginnings
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Patient Story



I told the doctor that if I do not 
have a new heart, my life will 
end. Hence, if there is a chance 
at a new lease of life, I will take 
it. After all, if I do nothing, I 
am just waiting to pass on

In 2003, Madam Lee Kwai Chin was in the 
hospital for a heart valve repair surgery when 
the doctor discovered that her heart was 

slightly dilated. It was worrying, but it was not 
at an advanced stage of heart failure. She was 
then running a steamboat stall at a hawker 
centre with her husband. 

However, she grew weaker by the day, had 
difficulty walking and even had fainting spells. 
Then in 2005, she was dealt a blow when her 
husband passed away suddenly. Until today, 
Madam Lee regrets that she did not get well 
soon enough to travel to all the places she had 
planned to go with her husband.

WEAK HEART, STRONG WILL

In 2008, Madam Lee was diagnosed with 
dilated cardiomyopathy. She was eventually 
fitted with a pacemaker but continued to feel 
weak and increasingly breathless.

“I had difficulty walking. Even walking from the 
master bedroom to the toilet was challenging 
and I fainted quite often,” said Madam Lee.

After one of her fainting spells, she underwent 
further check-ups at the hospital. Her doctor 

diagnosed her with advanced heart failure and 
she was referred to the heart transplant team 
to evaluate her suitability for a transplant. She 
was then placed on the waitlist for a new heart. 
To prepare for the transplant, she went on a low 
salt, low cholesterol diet and ate healthy food 
such as porridge with vegetables. 

“I told the doctor that if I do not have a new 
heart, my life will end. Hence, if there is a 
chance at a new lease of life, I will take it. After 
all, if I do nothing, I am just waiting to pass on,” 
she said. 

CHANGE OF HEART

It was a day before the eve of the Lunar New 
Year in 2011 when Madam Lee received the call 
to prepare herself for a heart transplant surgery. 
She recalled how she left instructions for her 
daughter to collect the food items she had 
ordered for the reunion dinner. However, after 
waiting for almost two years, she did not expect 
it to go through as she had received similar 
calls before but because of compatibility issues, 
the surgery did not happen. 

“I even asked the doctor if it was true as I did 
not want to be disappointed again. This time, 
I did successfully receive my new heart which 
became my New Year gift,” she shared.

Her surgery, which lasted six hours, went 
smoothly. “I was bedridden for a week 
because I could not breathe every time the 
breathing apparatus was removed. 
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I encouraged her to go for it, to 
give herself a chance and have faith 
in the healthcare professionals

I was intubated and was not able to eat.” After 
spending 11 days in recovery, Madam Lee was 
discharged from the hospital, in time to enjoy the 
last few days of the Lunar New Year! 

A MODEL PATIENT, A QUICK RECOVERY

Madam Lee diligently complied with all the post-
operative instructions on medication, exercise and 
physiotherapy. Within three months, the fiercely 
independent lady was already driving herself to her 
follow-up appointments.

Madam Lee is grateful to her physicians, Dr David 
Sim and Dr Bernard Kwok, as well as her surgeons, 
Dr C Sivathasan and Dr Lim Chong Hee. She is 
also thankful to the nurses who looked after her, 
especially one who was heavily pregnant but still 
helped her and cleaned her up. 

LIVING LIFE TO THE FULLEST

Today, the 69-year-old no longer feels weak or needs a 
wheelchair to get around. She describes her laughter 
as 'booming' so much so that if she is laughing in the 
front, people at the back can hear her! 

She maintains a healthy weight and enjoys 
spending time travelling the world with her 
children and grandchildren. She has even 
gone on solo trips to England and Thailand.

Madam Lee also joined the LVAD support 
group to share her experience with other 
patients waiting for a transplant. She 
remembers an elderly patient who declined 
to undergo a transplant because she 
felt that the younger patients were more 
deserving. “I encouraged her to go for it, to 
give herself a chance and have faith in the 
healthcare professionals,” Madam Lee said.

“People are surprised when they find out 
that I had heart failure. I have been given a 
new lease of life and I intend to live it to the 
fullest,” she said. 
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A Change of Heart… 
A Life Well Lived

Ms Liew Siok Moey
Nurse Clinician
Nursing Administration 
National Heart Centre Singapore

A s a member of the pioneer transplant 
team in 1990, I have journeyed with 
many heart transplant patients and been 

enriched by their experiences. Ms A was one  
of them.

Ms A was diagnosed with bone cancer at age 16. 
Two years later, she had her right leg amputated 
and underwent chemotherapy for five years. 
Unfortunately, she also developed heart failure.

In 1991, Ms A became the first woman in 
Singapore to receive a heart transplant at the 
age of 30. Despite her disability, she volunteered 
in events to promote transplant awareness and 
visited patients in the hospital to offer support. 
Being a heart transplant recipient has transformed 
her from a quick-tempered and demanding 
person to one who is always positive and grateful.

Her recovery was smooth but she struggled with 
little social and financial support from her family. 
The transplant team initiated a press conference 
to help raise funds and secure a job for her as a 
bookbinder. Ms A was able to live independently in 
the community. 

After her heart transplant, Ms A became a Christian 
and often professed that God’s grace sustained 
her life. Her strong faith and friends encouraged 
her to live life to the fullest. In her wallet, she kept 
the treasured photograph of the young man whose 
transplanted heart allowed her to continue living.

Sadly, in 2015, her heart started to fail and she was 
repeatedly hospitalised. Upon discharge from the 
ward in March 2017, she bade me goodbye and 
smilingly said, “How time flies. I have had my heart 
transplant for more than 25 years, and I am now 56 
years old.” She then left the ward on her motorised 
wheelchair with plans to visit the old folks’ homes. 
Never did I expect that exchange to be our last. 
Several days later, Ms A passed away at home.

With the heart transplant, Ms A lived a good 25 
years of quality and fulfilling life. She taught me that 
with a positive attitude, there are no limits to what 
we can do.

With the heart transplant, Ms A 
lived a good 25 years of quality and 
fulfilling life. She taught me that 
with a positive attitude, there are 
no limits to what we can do.
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Time After Time
I am thankful to the donor and 
the family. The transplant inspired 
me to live on – to understand that 
somebody had passed on and from 
it, my second life was possible.

The Heart Goes On
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To others, it may seem strange that Ang 
Guan Lee keeps a picture of a stranger’s 
obituary. The 46-year-old finds comfort 

in giving thanks in his own way for the heart 
that beats inside him. A donor’s identity is not 
released to transplant recipients, but Guan 
Lee was able to put two and two together.

“I am thankful to the donor and the family. 
The transplant inspired me to live on – to 
understand that somebody had passed on and 
from it, my second life was possible,” he said.

BELIEVING THAT LUCK WAS ON HIS SIDE

Guan Lee has had four heart surgeries, but he 
considers himself fortunate to be alive. 

At 26, Guan Lee was a medical officer posted 
to SGH and on track to fulfilling his ambition to 
be a surgeon. It was around Christmas when he 
collapsed while attending to an emergency call 
at one of the wards. An obstruction in three of 
his major heart vessels caused the sudden stop 
in blood flow to the organ. He underwent an 
emergency angioplasty surgery because all 
the arteries were blocked.

The medical condition cost him his ambition 
to be a surgeon. When he completed all his 
postings in the hospital, he embarked on a 
career in research for a pharmaceutical company. 

Though life returned to normal, the tissue 
damage and scarring, which typically result 
from angioplasty surgery, would continue to 
disrupt his life. 

In 2005, he collapsed while running a half 
marathon. Subsequently, he underwent a 
cardiac bypass and the insertion of a pacemaker. 
Then in 2011, he was posted to Malaysia for 
a five-year work stint. One day, he collapsed 
after exercising. He returned to Singapore and 
underwent a cardiac ablation procedure to 
stabilise his heart function.

Guan Lee decided against a heart transplant 
as he felt fine after his operation. The 
realisation only came to him that he needed a 
new heart when he blacked out again during 
a teleconference. A medical check revealed 
that there was little heart muscle left to help 
with the blood flow. It was only a matter of 
time before his heart would fail completely. 
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I guide patients to manage 
their exertion level, how to use 
the heart rate measurement 
and even how to improve their 
exercise timing. I encourage 
them to take early disease 
prevention seriously,
Thankfully, Guan Lee did not wait long for a 
heart. The transplant surgery was successful 
and his fitness contributed to a swift recovery. 
However, the effects of one of the medications 
resulted in a thrombosis on his neck.

A month later, Guan Lee experienced acute 
pain in his abdomen due to a gallbladder 
infection. The doctors could not perform 
any surgery yet as it was too soon after his 
transplant. Hence, Guan Lee had to endure the 
darting pain with antibiotics and morphine. 

By the time he went into surgery, the doctors 
had to address a ruptured gallbladder. After 
the procedure, he was temporarily blinded in 
one eye because of another drug complication. 
When he recovered, the ever gung-ho Guan 
Lee was pleased that he could make progress 
in his physical fitness.

LOVING OUTREACH FROM FAMILY 
AND THE HEALTHCARE COMMUNITY

Guan Lee is thankful for his loving wife, who 
handled the mental and physical stress with 
quiet strength. She was always by his side, 
offering him emotional support. She also 
single-handedly took care of their three young 
children. Her support gave him the strength 
and determination to plan for his family’s future 
as he persevered through the ordeal.

Looking back, he is glad to have pulled through 
every episode of his life. For those who are on 
the waiting list for a heart transplant, Guan Lee 
has this frank advice. “Start planning early for 

your family and make sure everyone is taken 
care of – family, children and parents.” To him, 
it is important to plan well for the family’s future 
before the transplant operation.

He was full of praise for Serene Lee, a patient 
advocate who interacts with transplant patients 
and plans post-transplant programmes. This 
reinforced his belief that patient advocacy is 
vital to quality post-hospital care.

CHAMPION OF HEALTHY LIVING

Today, Guan Lee manages his pharmaceutical 
job during the week and does health screening 
for private patients on weekends. The latter 
role allows him to interact with patients, who 
are impressed by his detailed advice. He does 
his part to spread the importance of physical 
fitness to maintaining good health. 

“I guide patients to manage their exertion 
level, how to use the heart rate measurement 
and even how to improve their exercise 
timing. I encourage them to take early disease 
prevention seriously,” he said.
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Overcoming  
All Obstacles 

I treasure my new life more and 
stay strong by exercising and 
taking my medicine diligently.

for a New Heart
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A BALANCING ACT BETWEEN  
HEALTH AND FINANCES

In desperation, Mr Chua tried traditional 
Chinese medicine, religious prayers and even 
spirit mediums for his heart condition. To 
cope financially, he started taking on some 
driving stints.

Mr Chua recalled how he even agreed to 
an injection one day to help speed up his 
recovery from a stomach ache so that he could 
return to work quickly. Instead, he ended up 
feeling bloated and had difficulty urinating. 
He had to wait in agony for a heart specialist 
that he was currently seeing to return from 
the US to give him the necessary medication 
and injection to relieve him of his suffering. 
However, none of this helped his condition, 
and it continued to worsen. He would get 
breathless more easily, and even simple 
mundane tasks like getting a cup of water or 
showering would be difficult.

THE WAIT FOR A NEW HEART

Mr Chua needed a new heart. When he made 
his way to the NHCS for a visit, he felt tired and 
short of breath. He had to rest four times during 
his short walk from the bus stop. Even climbing 
a flight of stairs became a monumental feat. 

Then came the wait. Mr Chua and his family 
were hopeful that he would be called for a 
transplant but were disappointed many times. 
Waiting for the transplant was an agonising 
period for them. 

As the sole breadwinner with three 
school-going children, Mr Chua’s daily 
pay as a bus driver barely made ends 

meet. He started covering his colleagues’ shifts 
so he could earn more money. He barely had 
two hours of sleep a day. This soon took its toll 
on his health.

One day, he felt a pain in his fingers and was 
alarmed to see that they had turned purplish. 
His heart was in a dire state, and the doctor 
advised him to retire. All of a sudden, he was 
jobless. On top of that, his medical bills were 
piling up, and his family still depended on 
him. It was the lowest point in his life, but he 
steeled himself to be strong and fought to live 
on for his family.
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GIVING WAY TO A HIGHER NEED

When Mr Chua was finally next in line to receive 
a heart, he was informed that another patient 
needed it more urgently. When asked by his 
doctor if he was willing to let the other patient 
jump the queue. Without hesitation, he agreed.

“I know a donor’s heart is hard to come by. 
However, knowing the younger patient is in more 
serious condition, I could not let him die.” To his 
dismay, Mr Chua found out later that the patient 
had passed on before receiving a new heart.

GRATEFUL FOR THE TURNAROUND

In 1994, a year after he was placed on the heart 
transplant waiting list, Mr Chua received his new 
heart. The transplant took place at night, and by 
morning he was awake. By the seventh day, he was 
exercising. On the 10th day, he was discharged and 
advised to eat healthily and exercise regularly.

Looking back, Mr Chua is grateful to the healthcare 
team whose encouragement and support helped 
bolster his confidence towards transplant. 

“If not for their encouragement, one may even 
doubt the necessity of receiving a transplant.  
Dr Siva is truly a good doctor who is very kind to 
all his patients. He encouraged me to persevere 
and not give up,” shared Mr Chua.

SHIFTING GEARS TO A NEW LIFE

His heart transplant gave him renewed hope. He 
eventually found a job as a cleaner in 1996 and 
continued to work for the next 17 years. During 
his free time, he picked up table tennis and 
became so adept at the sport that he won several 
medals for Singapore at the World Transplant 
Games, a sporting event for organ recipients.

I know a donor’s heart is hard to come by. However, knowing the 
younger patient is in more serious condition, I could not let him die.
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Senior Staff Nurse (Clinical)
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It’s a joy working in Cardiothoracic Intensive 
Care Unit (CTICU) as I enjoy nursing 
transplanted patients knowing that they have 

been given a new lease of life. We empathise 
with what our patients have endured and try 
to anticipate their needs and concerns. In 
addition to monitoring closely for any signs 
of infection and rejection, we update patients 
and their families of their progress daily. Heart 
recipients have exhibited such determination 
and inspiration that motivates me to give my 
best while caring for them.

During the sessions on wound dressing, 
we demonstrate ways to detect signs and 
symptoms of wound infection. Physiotherapists 
conduct deep breathing exercises with the 
patients, and ambulation to help them regain 
their strength for day-to-day activities. As 
our patients are on lifelong medication, they 
are counselled by the pharmacist on the 
indications and side effects of the medications. 
To facilitate the patient’s learning, nurses 
at the wards would supervise and reiterate 
instructions on medication-taking. Following 
discharge, we advise patients to steer clear of 
crowded places to avoid infection due to their 
weaker immunity. By sharing our experience 
during their transplant journey with us, it is my 
wish that our transplant patients lead a healthy 
and fulfilling life. 

It has been 26 years since his heart 
transplant, and Mr Chua looks back on his 
decision with no regrets. He strongly believes 
that transplant surgery is only the first step to 
recovery. What matters, even more, is being 
responsible for this new lease of life.

“I treasure my new life more and stay strong 
by exercising and taking my medicine 
diligently,” he shared.

For patients who are hesitant about transplant 
surgery, he advises them to discuss the matter 
with their loved ones and seek counsel with 
someone they trust. 

If not for their encouragement, 
one may even doubt the 
necessity of receiving a 
transplant. Dr Siva is truly a 
good doctor who is very kind to 
all his patients. He encouraged 
me to persist and not give up.

By sharing our experience 
during their transplant journey 
with us, it is my wish that 
our transplant patients lead a 
healthy and fulfilling life. 
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The first liver 
transplant in 
Singapore.

1990
The first successful deceased 
donor liver transplant in SGH.

The first successful living  
donor liver transplant in SGH.

2006
Asia’s first combined  
heart-liver transplant 
alongside the Heart 

Transplant team at the 
National Heart Centre 

Singapore (NHCS).

2009

Southeast Asia’s 
first blood group 

incompatible living 
donor liver transplant. 

2017
First 

laparoscopic 
living donor 

liver transplant.

2019
SGH has performed 
more than 130 liver 
transplant to date.

2020

The Singapore 
General Hospital 

(SGH) liver transplant 
programme was 

established.

2004

transplants performed in SingHealth from  
2006 to December 2019

139

TRANSPLANT
LIVER
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Mdm Yee Yoke Chun and her grandchild

Left to Right: Ms Cindy Ma,  
Mr Peter Zinser (transplant recipient) & Ms Andrea Zinser

Mr Yue Keng Siang Mdm Ong Hueh MingMr V Shanker Rao

Mdm Nor Binte Yussoff

LIVER TRANSPLANT RECIPIENTS
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Living-donor Liver
Transplantation Programme

My heart was filled with gratitude – I am 
thankful to be given a chance to make that 
critical clinical decision. I am grateful to everyone 
who was part of that transplant team that made 
the miracle possible on that fateful day.

A fter much deliberation and with much 
anticipation, we did our first liver 
transplantation in February 2006. However, 

despite having the Human Organ Transplantation 
Act (HOTA) and service in place, the number of 
organs available for patients on the waitlist for organ 
transplantation from a deceased donor was limited. 

We support our patients who have chronic liver 
disease as best as we can with medications, repeated 
abdominal taps and gastroscopic examinations 
to ameliorate their discomfort and to decrease or 
counter their risks of life-threatening complications 
such as recurrent infection of their accumulated 
abdominal fluid, vomiting of blood, and changes 
in mental state and conscious levels. Yet we face 
constant anxiety, not knowing when they would 
succumb to the next clinical event. Each battle is filled 
with uncertainty. We can only hope that their turn for 
receiving a suitable organ will not come too late. 

These patients, despite their protracted suffering, 
recurrent hospital admissions and the repeated 
torment by all sorts of invasive procedures, are not 
considered the most worrying, as they have the 

relative “luxury” of (a bit of) time, although not 
forever. However, when patients are afflicted, usually 
out of the blue, with an unexpectedly severe liver 
condition that results in acute liver failure, the time 
available to intervene and make a life-and-death 
difference could be dramatically shortened to days 
or weeks. 

In Singapore, we have a relatively small local 
population. Unlike Europe, we currently have no 
arrangement of organ sharing from deceased donors 
made with our neighbouring countries. The likelihood 
of somebody being given a life-saving organ 
serendipitously from an anonymous deceased donor 
at times of dire need is extremely dismal. Hence, 
the impetus for the team to embark on developing 
a living donor liver transplantation soon after we 
started our (conventional deceased donor) Liver 
Transplantation Service is an attempt to make us less 
helpless when our ailing patients are confronted with 
limited treatment options.

Then the day came in May 2006. A sweet lady, who 
was a young mother of a three-year-old child, was 
admitted to our hospital with some non-specific 
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A/Prof Chow Wan Cheng
Senior Consultant
Dept of Gastroenterology and Hepatology
Singapore General Hospital

Group Director
Academic Medicine
SingHealth

symptoms followed by jaundice after she was 
given medication for thyroid disease that was 
diagnosed just prior. We swiftly made a diagnosis 
of drug-induced liver disease. However, there 
was no antidote for the culprit agent, and we 
could only wait for her to recover from the assault 
caused by the drug to her liver. Unfortunately, 
the recovery did not come soon enough; her 
condition was deteriorating by the hours and 
days. Within days, we had to start temporising 
supportive measures (using a system called 
Molecular Adsorbent Recirculating System, or 
MARS®) to try to remove toxins from her body. 
She needed to be placed in the intensive care unit 
for the stabilisation of her progressively unstable 
condition. I told myself that the time was then: 
we needed to call to action what we had been 
preparing ourselves for! So, I called the Director 
of the living donor liver transplant programme, 
and also then the chief transplant surgeon of the 
team, Dr Prema Raj, and hesitantly asked him: 
“Do you think we are ready to perform our first 
related living donor liver transplant (after all that 
preparation we made)?”. I could not suppress the 
tinge of excitement in my voice as I asked, and 
was relieved to hear an emphatic “Yes!” without 
any hesitation, at the other end of the line. 

We swung into action in a frenzy in the next two 
to three days, as the patient was lapsing into 
progressively longer periods of somnolence. 
We managed to obtain the patient’s consent for 
performing a living donor liver transplantation 
during her last few lucid moments. The patient’s 
husband volunteered to be the donor and was 
found to be suitable. The Bioethics Committee 

of the hospital was activated, and approval 
for performing such a procedure for the first 
time in our hospital was obtained. Dr Koichi 
Tanaka, the world pioneer in living donor liver 
transplantation, was invited, and he arrived 
from Japan the day before the scheduled 
liver transplantation, to provide our team of 
surgeons with guidance and moral support. 
Looking after her in those critical moments, I 
witnessed the young mother being pushed out 
of the Intensive Care Unit into the Operation 
Theatre as she lapsed into total oblivion. In 
essence, we caught her in the nick of time! 

It was not so long ago when I attended one of 
our celebratory liver transplant team parties 
where many of our post-liver transplanted 
patients usually gather and celebrate their new 
lease of life. And there she was, standing next 
to her loving husband, looking great, and as 
sweet-looking as I remembered her to be. We 
were overjoyed to see each other after more 
than a decade, and I learned that their children 
have grown up and are all doing well!

We spoke for a little while, but no words can 
express my joy and gratification at seeing the 
then young woman who has since matured, 
looking well, strong, and full of life. My heart 
was filled with gratitude – I am thankful to be 
given a chance to make that critical clinical 
decision. I am grateful to everyone who was 
part of that transplant team that made the 
miracle possible on that fateful day. I am most 
thankful to the patient and her husband who 
trusted us. Last but not least, I am humbled 
by the bravery and generosity of spirit of the 
husband. It is always in moments like these 
that affirm my faith in the human spirit and my 
conviction to our profession.

We support our patients who 
have chronic liver disease as best 
as we can with medications, 
repeated abdominal taps and 
gastroscopic examinations to 
ameliorate their discomfort and 
to decrease or counter their risks 
of life-threatening complications.
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In 2001, SGH was tasked by Ministry of 
Health (MOH) to set up a liver transplant 
service. I was given the daunting task of 

setting it up. Liver transplantation is a high-
level multidisciplinary medical undertaking of 
professionals with niche domain expertise. We 
held our very first workgroup meeting on 16 
August 2001, and only myself and anaesthetist 
Dr Lai Fook Onn in SGH were then actively 
involved in liver transplantation work. We were 
visiting consultants to the programme in NUH. 
With the full support of our then-GCEO Prof 
Tan Ser Kiat, we renovated the ward, procured 
the necessary operating theatre equipment, 
sent colleagues to overseas attachments to 
gain liver transplantation capabilities and 
planned for younger trainees to embark on 
liver transplant as their career path.

In October 2004, we started managing patients 
of SGH who had received their liver transplant 
overseas. By mid-2005, we had patients on the 
waiting list, and we were ready to perform our 
inaugural liver transplantation.

On 14 February 2006, our patient from 
Changi General Hospital (CGH) was offered a 
deceased donor liver graft. The whole team 
was excited and confident to proceed, albeit 
with trepidations. The historic surgery took 
place early in the morning of 15 February 
2006, led by our surgical director Dr Prema Raj, 
who is now the head of SingHealth Duke-NUS 
Transplant Centre (SD Transplant Centre).

The surgery went well, but the patient took 
several days to be fully alert. We were confident 

In SGH, we will always be able to 
achieve our aspirations. The journey 
may be long and arduous, but the SGH 
spirit is undying, forever lit by putting 
patients at the heart of what we do.
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Consultant
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about a good outcome based on 
the laboratory results and persisted 
with the management in the surgical 
intensive care unit. The patient 
recovered fully and will be celebrating 
the 14th anniversary of her liver 
transplantation this year with perfectly 
normal liver tests.

In SGH, we will always be able to 
achieve our aspirations. The journey 
may be long and arduous, but the SGH 
spirit is undying, forever lit by putting 
patients at the heart of what we do.

On a personal level, this whole 
journey has been both a learning 
and an awe-inspiring one for me. I 
learnt to work with an entire group 
of colleagues, some of whom are 
from departments and subspecialties 
that hitherto I had not worked with. 
Disparate as they were, they were all 
supportive of my plans and everyone 
came together to realise a common 
goal. I truly learnt the importance 
of teamwork and perseverance. The 
journey is also awe-inspiring to me 
because I would not have imagined 
that back then in 2001 when we 
started with only two active liver 
transplant patients that we will evolve 
to today’s SD Transplant Centre in 
2020 with a fully comprehensive 
liver transplantation team achieving 
world-class results and research.

I wish SD Transplant Centre all the best 
now and in the many years to come.

Liver transplantation, once deemed as a rare 
treatment option for patients with end-stage 
liver disease or liver cancer, is now available at 

major transplant centres around the world. However, 
the field of transplantation is still breaking new 
ground every day. With improved outcomes and 
experience, here at SD Transplant Centre, we are now 
revisiting conditions once deemed not suitable for 
transplant, such as cholangiocarcinoma, irresectable 
colorectal liver metastases, and those with anatomy 
that were prohibitive of transplant. As a transplant 
surgeon, I am able to experience first-hand the 
unwavering dedication of team members and the 
replete multidisciplinary support available at the 
hospital. This emboldens us as a team to advance 
the science and take on complicated cases, giving 
hope to those who have none. Truly, the palpable 
difference in the quality of life and survival of our 
patients after transplant continues to motivate me as 
an individual, and us as the team, to do better and 
continue this journey. SingHealth’s motto ‘Patients 
– at the heart of all we do’ rings true here. With that 
as our guide-post, I am certain that with every single 
day, we get closer to the future where there is no 
waitlist for organs, living donation is safer, targeted 
immunosuppression obviates the risk of rejection and 
side effects, and these patients with end-stage organ 
disease can have a second chance at life. 
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Every transplant is a journey that we walk 
together with the patient. From the first 
diagnosis to the final steps out of the 

hospital, we are by their side, every step of the 
way. We take a holistic approach looking at the 
clinical aspects, ethical considerations, social 
and emotional support, and mental well-being 
of the patient. 

One person whom we have helped stands out 
to me. He was a living donor liver transplant 
recipient. His son had just gotten married and 
were about to build a life together with his wife. 
The son came forward to donate his liver and 
by giving a part of himself, he saved his father. 
This was a beautiful testament to the bond 
between father and son and I was moved by the 
unconditional love and support of his wife. 

The father was a very driven, family-oriented, 
and well-regarded person; a titan of the industry 
but also a loving father. He had always been 
giving generously to his children, and now his 
children were giving back to him. The circle 
of life became so real at that moment; life 
begetting life in the most fundamental way. 

Being able to witness that generosity was an 
epiphany for me. It moved me tremendously 

and reminded me of why I do this. Liver 
transplantation is hard work. It is never certain 
when a donor liver will be available. Everyone 
in the clinical team is always very fortified by 
patients’ stories of love, fear, courage and hope.

My liver transplant colleagues are my other 
source of strength. They inspire me with their 
courage, stamina, faithful plough, dedication 
and altruism. They include Dr Lai Fook Onn, 
Dr Lim Kai Inn, Dr Teo Li Ming, Dr Boey Sek 
Koon and Dr Selene Tan Yan Ling. I am also 
very heartened by the young and capable Dr 
Ho Ying Ci and Dr Eddy Saw who have come 
on board the liver transplant anaesthesia 
team. I greatly look forward to our fellowship, 
continuous quality improvement, shared 
learning, motivation and vision.

I urge all of us to keep in mind why we do 
what we do. To support one another, keep 
innovating, never stop striving to give the best 
care possible. Only with that can we walk the 
journeys yet to come.

Being able to witness that 
generosity was an epiphany for 
me. It moved me tremendously 
and reminded me of why I do this.
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He was a middle-aged gentleman, living 
a full life and blessed with a grandchild 
when he suddenly found out that he 

was dying from liver cancer. No symptoms, just 
a large ugly looking shadow on his doctor’s 
computer screen. Things looked bleak; the 
tumour was large and aggressive. The best 
chance for survival was a major liver transplant 
operation. His wife courageously stepped 
forward to offer part of her liver. The operation 
went smoothly and for six months, life was 
bright for the family. Then the shadow returned, 
this time it was in his lungs and there was no 
hope of a cure. 

Working alongside scientists from Duke-NUS, 
we had developed a potentially revolutionary 
therapy, one that temporarily redirected the 
patient’s immune cells to only attack the cancer 
and remain free of side effects. The treatment 
had worked in mice with liver cancer, but this 
treatment had never been tested on humans. 
After the proper approvals, we presented this 
to him, and he decided to place his trust and 
life in our hands. We started treatment and the 
results were promising. The lung lesions shrank 
and he never suffered any side effects. Indeed, 

he continued to hold down a full-time job with 
nary a day off work. The excitement within the 
patient, his family and study team was palpable.

The fairy tale came to an end two years later. He 
developed extensive abdominal metastases and 
no amount of therapy could control the disease. 
After 11 months, he eventually succumbed.

This story ended with loss. Along the way 
though, there was time for hope, friendship, 
happiness, comfort, excitement, courage and 
trust. Many staff gave freely of their time and 
effort to get the treatment to this man. One 
could see that he and his family were genuinely 
touched by our efforts. And perhaps one day, 
with the research we are carrying out, a similar 
story to this one will end in salvation.

I will miss him.

This story ended with loss. Along 
the way though, there was time for 
hope, friendship, happiness, comfort, 
excitement, courage and trust. 
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Prof Brian Goh Kim Poh
Senior Consultant
Dept of Hepato-pancreato-biliary and Transplant Surgery
Singapore General Hospital

Director
Solid Organ Transplant
SingHealth Duke-NUS Transplant Centre

Becoming a Transplant Surgeon

Two questions I am often asked by students or 
trainees are: what does it take to be and what 
makes a good transplant surgeon? 

In my opinion: passion, discipline, perseverance and 
resilience are the key qualities and traits that make a 
successful transplant surgeon.

The training journey of a transplant surgeon is one of 
the most difficult paths in medicine. In Singapore, a 
doctor will typically need to undergo intensive training 
for at least 10 years after graduation from medical 
school to become a trained transplant surgeon. 
Nonetheless, learning and mastering transplant 
surgery is a life-long process.

The long arduous journey to become a transplant 
surgeon is not surprising as transplant surgery is 
widely recognised as one of the most technically 
demanding fields in surgery today. The transplant 
surgeon has to be highly skilled in general surgery, 
hepatobiliary surgery, vascular surgery and urology. 
In addition to mastering the technical aspects of 
surgery, the transplant surgeon has to have in-depth 
knowledge in critical care medicine, immunology, 
gastroenterology, hepatology, oncology and 
infectious disease.

Although a high intelligence quotient and emotional 
intelligence are essential to succeed in medicine 
and many aspects of life in general, a high adversity 
quotient is indispensable in the field of transplantation. 
As an aspiring transplant surgeon, a young doctor is 
required to spend long hours learning the craft during 
the training years. However, there is seemingly no 
endpoint to the “craziness” as after completion of 
training, the transplant surgeon is “rewarded” with a 
lifelong career of long, irregular working hours, being 
on-call “24/7” and spending many nights, weekends 
and holidays in the operating theatre.

In transplant centres across North America and 
Europe, transplant surgeons put their own lives 

at risk in order to 
save patients’ lives. 
Surgeons frequently 
fly out within a short 
notice to procure 
organs in the wee 
hours of morning, 
sometimes even 
during inclement 
weather. I still vividly 
remember one 
of my first organ 
procurement flights out on a really bumpy trip 
on a bad winter night during my fellowship 
training at Mayo Clinic. My attending 
physician jokingly reassures me “Don’t worry, 
the Clinic has you insured for half a million 
and I am insured for a million.”

The weighty emotional stress that a transplant 
surgeon faces may result in burnout. As 
transplant surgeons, we deal with life and death 
situations regularly. We remember that with 
every life saved from transplanting a deceased 
organ, another life was lost. 

Despite the challenges faced, transplant 
surgery is an extremely fulfilling and rewarding 
career. To many of us, it is an honour and 
privilege to help transform the lives of patients, 
many of whom are at death’s door. In my 
opinion, nothing can overcome the satisfaction 
of seeing patients who only weeks before were 
on the verge of death, now leaving the hospital 
with their families with smiles on their faces. 
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Don 't Give 
Up Hope

Do not give up on the opportunity of 
a transplant. Be courageous for your 
family and do not give up on yourself 
as our families are counting on us after 
the transplant. I am grateful that the 
transplant has given me a new lease of life.
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Patient Story



I was afraid to undergo the 
transplant as I feared that I would 
not survive the operation. I also 
did not want to endanger the life 
of the donor who is risking his/
her life for me. 

It was 2013. ‘Your eyes are turning yellow,’ said 
Madam L’s young daughter, who remarked 
out of concern for her mother. This was 

accompanied by a darkening complexion, 
dark circles under her eyes and lethargy. One 
day, Madam L threw up an excessive amount 
of blood and was rushed to the hospital. Tests 
revealed that she had liver issues. 

CHOOSING TO SELF-MEDICATE

After the diagnosis, the doctor prescribed 
her medication and shared tips to keep 
her liver healthy. Shortly after a year, at her 
friends’ advice, Madam L switched to taking 
only Chinese medicinal herbs for a year. This 
decision led her liver to deteriorate further. 

As her condition worsened, she was 
recommended to consult Dr Tan Chee Kiat 

at SGH. During the first hospital visit, Madam L was 
already showing symptoms of decompensated liver 
cirrhosis. Her liver was failing fast, and a transplant 
was the best option.

COMING TO TERMS WITH A  
LIVING DONOR TRANSPLANT

“I was afraid to undergo the transplant as I feared that 
I would not survive the operation. I also did not want 
to endanger the life of the donor who is risking his/
her life for me. There is a long queue on the waitlist for 
a liver transplant. My husband was willing to donate 
his liver to me, but I was against it. If anything were to 
happen to both of us, our children would be greatly 
affected,” she rationalised.

In the end, she changed her mind and was receptive 
towards living donor transplant as it meant she could 
live on for her family.

THE WAIT FOR A NEW LIVER

On 8 May 2017, Madam L received an unexpected 
call from the hospital on a potential transplant. She 
was excited yet nervous and immediately headed 
down to the hospital with her husband. 

“When I was pushed into the operating theatre, I was 
terrified. The fear that it will be a waste if my body is 
unable to accept the liver started to surface. I kept 
telling myself to be strong as there is so much to live 
for,” she teared.
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operation, I could not sleep well. However, after 
the operation, I felt at peace and slept well,” 
she smiled.

A week after her life-saving operation, Madam L 
was discharged. 

“Do not give up on the opportunity of a 
transplant,” she declared. “Be courageous for 
your family and do not give up on yourself as our 
families are counting on us after the transplant. 
I am grateful that the transplant has given me a 
new lease of life.” 

However, the operation was a success. She is 
extremely thankful to Associate Prof Prema Raj 
for his expertise. 

A SMOOTH RECOVERY

The day after the operation, she willed herself 
to walk in spite of the pain as she wanted to 
recover quickly and return home to her family. 
All the healthcare professionals took immense 
care of her, and made her recovery in the ward 
more manageable. 

“The nurses took care of me and reassured 
me that everything would be well. Before the 

When I was pushed into the 
operating theatre, I was terrified. The 
fear that it will be a waste if my body 
is unable to accept the liver started 
to surface. I kept telling myself to be 
strong as there is so much to live for.
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Surgery in liver transplantation has evolved 
since it was first introduced more than 
20 years ago. This was due to its success 

and the increasing complexity of diseases to be 
treated. Subsequently, in addition to replacing 
the diseased liver, the surgery was complicated 
by the physiological sequelae that the 
aetiological diseases caused in the patient such 
as portal hypertension, portal venous thrombosis, 
bleeding tendencies to name a few.

In tandem with these complexities and to address 
the growing number of referrals leading to demand 
outstripping the supply of deceased donor organs, 
living donor liver transplantation emerged as an 
important therapy for many patients. The idea 
of transplanting a partial liver (either left or right 
lobe) from a living donor multiplied the complexity 
of liver transplantation when performed in the 
presence of complex physiology. Donor safety and 
morbidity had to be addressed as well. 

3D mapping of a Liver

Surgical Innovation in Liver Transplantation

A/Prof Prema Raj (left) and A/Prof Chan Chung Yip (right)
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The march of progress in surgery will persist and improvements for 
patients will be introduced. This is made possible with teamwork and 
its real “brilliance” lies in the close bond of the liver transplant team.

Previously, where a whole organ would have been, 
a partial graft is implanted to fulfill the metabolic 
functions of a whole graft and address the complexities 
of the underlying physiology. Here, innovation in the 
form of portal inflow modulation, precise calculation of 
graft weight suitability using sophisticated radiological 
imaging and hepatic venous reconstruction with 
cryopreserved grafts have proved successful.

Perhaps the most important advance in liver 
transplantation is the recent innovation of laparoscopic 
procurement of the liver graft. Regarded as the surgical 
tour de force of the modern surgical era, the advent 
of minimally invasive procurement of the right lobe 
improved the perception of donation for many. A three-
day hospital stay with minimal wounds has made the 
idea of living organ donation less intimidating.

The march of progress in surgery will persist and 
improvements for patients will be introduced. This is 
made possible with teamwork and its real “brilliance” 
lies in the close bond of the liver transplant team.

A/Prof Chan Chung Yip
Head and Senior Consultant
Dept of Hepato-pancreato-biliary and Transplant Surgery
Singapore General Hospital

Laparoscopic surgery (Left image) leads to lower blood loss, reduced pain, 
faster recovery and superior aesthetics for living donors as compared to 
open surgery (Right image). 

The liver is the only internal 
organ that can completely 
regenerate!

The liver begins to regenerate 
itself almost immediately. Within 
eight weeks, both the donor’s and 
the recipient’s livers will be almost 
completely regenerated. This makes 
living-donor liver transplant an 
alternative to waiting for a deceased-
donor liver to become available.

Fun Fact

A/Prof Prema Raj
Senior Consultant
Dept of Hepato-pancreato-biliary and Transplant Surgery
Singapore General Hospital

Director
Liver Transplant Programme
Singapore General Hospital

7 1

C e l e b r a t i n g  t h e  G i f t  o f  l i f e ,  G i f t  o f  h o p e L i v e r  t r a n s p l a n t  p r o g r a m M E



My role as a manager in the liver 
transplant unit began in January 
2015, while, my career as a transplant 

coordinator (TC) began much earlier in 2007.

As a nurse, I took on a supervisory role in the 
ward and cared for patients with multidisciplinary 
needs. However, my experience in liver 
transplantation has widened my perspective 
of medicine because a patient is cared for by 
a spectrum of different specialists and allied 
healthcare professionals. I realised that TCs serve 
as the nexus for any matters pertaining to the 
transplant patient journey.

Over the years, I came to appreciate the fact 
and embrace the reality that a TC plays a multi-
faceted role in serving our patients during 
different phases of their transplant journey. It 
begins with us helping our patients prepare for 
their journey in transplantation by negotiating the 
plethora of investigations and counselling that 
is required. After the transplant, we help them 
cope with their medication regimes and lifestyle 
changes. Interacting often with our patients, we 
form a bridge to communicate their needs to 
our medical team, sometimes even extending 
a listening ear to their personal struggles. Most 
importantly, that is why I fell in love with my job as 
a TC as, I gradually developed a friendship with 
our patients and their families.

Being a TC opened up my eyes to the stress and 
risks patients face while waiting for a liver transplant. 
Patients can wait for a considerable amount of time 
before for a suitable liver is available. Even when 
a liver becomes available, patients have to think 
about other risks like postoperative complications 
and long-term side effects from immunosuppression 
and anti-rejection drugs. 

However, it brings incredible joy to see a patient 
recover and that makes me treasure the opportunity 
to be part of this team in SGH. Small steps taken 
daily with our patients out of care and love leads 
to giant leaps by helping our patients embrace 
another chance in life and this keeps me grounded 
in our purpose. It is a privilege, in my daily walk 
with patients, to live by our institution’s motto - 
“Patients, at the heart of what we do”.

We have successfully performed many complex cases, 
alongside our first ABO incompatible transplant in 
2017, and have grown from strength to strength. With 
an outstanding group of driven TCs as the backbone 
of the transplant team, I am honored to be part of 
this journey since 2015 and look forward to helping 
nurture the programme to grow and mature.

Ms Cindy Ma Qian
Senior Manager
Dept of Liver Transplant Unit
Singapore General Hospital

Small steps taken daily with our 
patients out of care and love leads to 
giant leaps by helping our patients 
embrace another chance in life and this 
keeps me grounded in our purpose.
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Pharmacists are an integral part of the 
multidisciplinary transplant team that 
attends daily rounds and follow-up with 

patients. We provide transplant education to 
transplant recipients and strive to enhance 
adherence to the complicated medical regime. 
As compliance with immunosuppressive 
therapy is vital in graft survival, we guide 
transplant patients on recognising and taking 
their prescribed medications. After sharing the 
treatment plan with transplant recipients, they 
understand the rationale of the therapy better 
and this reduce barriers to their compliance. 
We identify the different ways drugs and 
disease interact with each other by monitoring 
immunosuppressant blood levels and making 
dose adjustments. 

As a clinical pharmacist, my priority is to closely 
monitor the type of drugs patients take and 
other essential post-transplant medications to 
help patients manage their medications better. 
Our transplant team’s efforts would be in vain if 
patients deviate from their treatment plan. The 
pharmacists’ role in patients’ care journey is no 
less to doctors and nurses. We deliver our care 
in partnership with our patients – for them and 
with them for the best outcomes.

Throughout my time working with transplant 
patients, there are two of them that stand out.

Patient A’s wife was managing his post-
transplant medications. When his wife was 
overseas, he had to manage his medications for 
a few weeks. During a routine check, I realised 
he was not taking the medication as prescribed 
on the labels. After clarification, I was then able 
to correct his misinterpretation. Fortunately, 
the incident was discovered in time to avoid 
possible rejection due to the lowered dose 
of anti-rejection medication he was taking. 
Without the diligence to check, the patient 
would continue to be unaware that he was 
taking the wrong dosage. 

For more than five years after his transplant, 
Patient Mr B ‘s condition had been very stable. 
One day, a routine blood investigation revealed 

that his Hep B surface antigen appeared 
to be positive. I advised him to bring his 
medications to the hospital at the next 
blood test visit. Then, he shared about 
his family issues, social and financial 
constraints. He had stopped taking his 
Hep B antiviral and skipped the night 
dose of his anti-rejection medication 
to save some money since his results 
returned to normal. I immediately 
checked his MediFund entitlements 
and arranged for an MSW to meet 
him and facilitate his reapplication of 
MediFund, which has since lapsed. 
With the knowledge that his transplant 
outcome might be compromised due 
to a non-adherence to medication, Mr 
B understood the importance of taking 
Hep B antiviral for life and eventually 
continued his medication. 

Ms Yee Mei Ling
Senior Principal Clinical Pharmacist
Dept of Pharmacy-Inpatient
Singapore General Hospital

I strive to do my 
best in delivering 
safe care and 
educating patients 
on their regime.
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As a dietitian, I am grateful to play a part 
in organ donation and transplant in this 
multidisciplinary transplant team. Nutrition 

plays a crucial role in the outcome of transplant 
patients. Many studies have shown that better-
nourished patients tend to have a lower risk of 
infection, better wound healing and faster recovery.

The dietary requirements of patients vary with different 
stages of transplant and the care we deliver is vital 
in the entire transplant journey. Before transplant, 
the goal is to optimise the patient’s nutrition status 
by having adequate energy and protein in their diet. 
Patients who are too underweight are generally 
required to put on weight, especially muscle mass; 
whereas the obese ones are advised to lose weight as 
either health status of extreme BMI are associated with 
poorer outcomes. Immediately after transplant, high 
calorie and high protein diets are usually prescribed to 
boost nutrition for recovery. 

As post-transplant patients have a weaker immune 
system, we also educate them to practise good food 
hygiene to minimise the incidence of food-borne 
illnesses. They are also susceptible to conditions such 
as weight gain, diabetes, high blood cholesterol and 
high blood pressure. Thus, we continue to reinforce 
the importance of a healthy lifestyle to the health of 
our patients.

SON DONATES LIVER TO MOTHER

Diagnosed with chronic liver failure complicated 
with liver cancer, Mdm A required a living donor 
liver transplant to survive. Her only son, Mr B, was 
identified to be a potential donor but his liver was 
deemed not suitable for donation. However, all hope 
was not lost if his liver condition could improve in 
time to save his mother. 

As Mdm A’s liver cancer was very aggressive, she may 
even outgrow the living donor liver transplant criteria 
if the wait proved too long. Thus, the liver transplant 
team recommended Mr B to achieve 7-10% of weight 

loss (~ 5-7kg) in 6-8 weeks to help reduce the liver fat 
content to an acceptable range for donation.

Mr B was referred promptly to me for dietary 
intervention. It was a race against time and Mr B was 
very motivated. His utmost priority was to save his 
mother. He changed his dietary habits by adopting 
low-fat, high-fibre nutritionally balanced meals. Mr B 
also started to engage in regular physical activities. 
His determination and commitment saw success in 
just four weeks! His weight loss of 5kg allowed the 
team to bring the transplant surgery forward. The 
surgery went smoothly and, because of her son’s love 
and filial piety, Mdm A began a new lease of life.

Ms Cherry Li
Principal Dietitian (Research)
Dept of Dietetics
Singapore General Hospital

A Dietitian’s 
Role in Transplant

As a dietitian, I am grateful 
to play a part in organ 
donation and transplant in this 
multidisciplinary transplant team. 
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Since young, we were taught to plan our 
daily tasks, establish a routine and pursue 
goals. Certainty provides a sense of 

stability and security. It is also a source of hope 
for one to live on. However, this form of stability 
and hope can be shaken when one suffers from 
liver disease. A liver transplant may be the only 
life-saving treatment for them. 

Journeying with pre-liver transplant patients, 
I had precious opportunities to listen to 
their emotions and experiences in living with 
uncertainty. They reveal their optimism and 
hopes in living longer and the chance to receive 
a new liver. However, as the waiting time grew, 
they struggled with scepticism and fear as they 
become unsure if they will ever receive a liver 
transplant. Hope fades and the theme “living in 
uncertainty” takes hold of our conversations. 

Ms Ann Chow Yue Yan
Senior Medical Social Worker
Medical Social Services
Singapore General Hospital

The pre-liver transplant patients begin to 
question their existence and ponder over their 
fate. They have sacrificed personal interests 
such as travelling to wait on the phone call from 
the transplant team that an organ awaits them. 
Every call from the hospital can bring good 
or bad news, and each conversation can be 
anxiety-provoking. Amidst the uncertainty, they 
discover strengths that laid dormant. 

I have learnt from the courage and resilience of 
our patients as they struggle to balance hope 
and disappointments, uncertainty and fear. 

I have learnt from the courage 
and resiliency of our patients 
as they struggle to balance 
hope and disappointments, 
uncertainty and fear. 
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As a nursing leader of more than 15 
years, I am on standby for transplant 
cases all the time, ready to respond to 

the activation for a liver organ procurement. I 
often motivate my team that our efforts make a 
difference in the patient’s life and contribute to 
a successful surgery.

Being a Senior Nurse Manager, I coordinate 
and organise the procedures for deceased 
donor liver transplant and living donor 
liver transplant cases. I deploy scrub and 
circulating nursing teams to efficiently support 
the retrieval and transplantation team. As 
a key member of the SGH liver transplant 
programme, I have scrubbed and circulated 
for numerous cadaveric retrievals and living 
donor liver transplant procedures. I also 
work in collaboration with surgeons and 
anaesthetists to ensure the Operating Theatre 
(OT) is well-prepared for the surgeries while 
ensuring that other elective OTs utilisation are 
not compromised. 

In liver transplantation, there are many 
critical stages from bench work (perfusion 
of the liver graft), vascular anastomosis and 
warm ischemic time. The ability to organise 
these tasks with precision ensures that 
transplantation is accomplished smoothly. 

In liver retrieval, we are careful to ensure 
that the donor’s liver is properly submerged 
in the preservative solution, packed and 
maintained at the right temperature at 
all times. Together with the transplant 
coordinators, we pay extra attention to 
the transport of the liver back to SGH for 
transplantation.

The most memorable event during my 
time as a transplant nurse was when 
I first assisted in a Deceased Organ 
Retrieval Surgery. Due to our role, it was a 
heartwarming surprise to meet the family 
who had graciously donated the organs of 
their loved one. Being a part of the process 
where the gift of life is passed on to another 
gave me a different perspective on life.

My greatest contribution is being one of the 
pioneer team members to establish the liver 
transplant programme for the OTs in 2006. 
We overcame many challenges with the 
support of the management and a dedicated 
team of OT nurses. 

Ms Kok Pei Lai
Senior Nurse Manager
Dept of Operating Theatre
Singapore General Hospital

Being a part of the process 
where the gift of life is 
passed on to another gave me 
a different perspective of life.
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Liver transplantation started in SGH in 
2005 with the first deceased donor case 
performed in 2006, followed shortly by 

a living related donor. Ward 58 nurses are 
proud to be a part for providing care to more 
than 120 cases of liver transplants.

A core group of liver transplant nurses in SGH, 
led by Specialty Nurses, came together to 
discuss and understand the challenges and 
complexities of postoperative management 
and eventually came to establish care 
protocols for patient management. Through 
this experience, we learnt that fostering 
support and understanding amongst the 
multidisciplinary team is integral for success. 

Ms Suriana Bte Sanwasi
Senior Nurse Manager
Ward 67
Singapore General Hospital

In July 2017, the liver transplant team 
achieved a monumental milestone when 
they successfully performed the first-ever 
blood-group-incompatible-living-donor 
liver transplant in Southeast Asia. 

We would like to celebrate the 
transplant team’s dedication and 
willingness to go the extra mile and 
journey with their patients.

Through this experience, we 
learnt that fostering support 
and understanding amongst the 
multidisciplinary team is integral 
for success. Transplantation is a true 
modern-day miracle, where patients’ 
lives are transformed and their 
quality of lives drastically improved.
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I am indeed honoured to be the first Liver 
Transplant Coordinator in SGH back in  
October 2004. 

Together with A/Prof Tan Chee Kiat and A/Prof 
Prema Raj, the liver transplant programme was set 
up. The team was formed together with various 
disciplines, which included General Surgery, 
Radiology, Infectious Disease, and General Services.

Our programme was officially launched on 1st April 
2005. However, the programme as put on hold 
due to an outbreak of Swine Flu. We resumed 
transplant activities on 15th April 2005, and soon 
after, hit our first milestones. On 15th February 2006 
and May 2006, we performed our first successful 
deceased donor liver transplant and living donor 
liver transplant respectively. This boosted the 
morale of the team greatly.

We faced our setbacks and grieved together 
when we experienced our first graft failure; the 
transplanted liver was dysfunctional. The experience 
bonded us as a team, and made us stronger and 
emboldened us for more challenges ahead. 

It was worth spending multiple sleepless nights, 
especially seeing how liver transplants can transform 
the lives of patients and families. Through my 
interaction with transplant patients, I realised they 
had common concerns such as the waiting time for a 
transplant, the fear of dying while waiting and being 

a burden to the family if the transplant operation 
is not successful. Listening to them, holding their 
hands, crying with them and connecting them 
with a patient support group are ways that we 
comfort and encourage our patients. Journeying 
with them has taught me many valuable lessons 
in life! It was extremely memorable to through 
the ups and downs with my patients.

I have since left the team, but I still keep 
everyone in the team, including patients, on my 
mind. Seeing the programme progressing on 
and doing more challenging transplants, I am 
confident that the team will continue to grow 
and strive forward!

Ms Lee Hwei Ling
Nurse Clinician
Liver Transplant Unit
Singapore General Hospital

The first Deceased Donor 
liver transplant was performed 
on 15th February 2006. This 
successful transplant was a huge 
boost to the confidence and 
morale for everyone in the team! 
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Staying Positive is  
Key in Cancer Battle

I have made many new friends and 
interacting with them has made me 
forget about my illness.
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Patient Story



PUTTING ON HIS ARMOUR

His only hope was to undergo a liver transplant. 

While on the transplant waiting list, Aziz had 
to endure three rounds of Radio Frequency 
Ablation to ‘burn’ the cancer cells to prevent 
the cancer from spreading out of control.

Nonetheless, he remained upbeat, refusing to 
give in to his health woes or be swayed by his 
friends’ opinions. 

“They tried to dissuade me by saying that a 
transplant is a major surgery and I may not be 
able to walk after. I ignored them because I 
trusted the healthcare professionals who were 
taking care of me,” he remarked.

“It is important to be strong and to keep your 
mind occupied by doing things that you love. If 
you have an illness, you must cure it first.”

Aziz went about his daily life and continued 
volunteering as well as doing activities he loved 
such as karaoke sessions with his friends.

It is not unusual to see Aziz Jais belting out 
songs and dancing at community clubs 
across Singapore. The active grassroots 

volunteer exudes a carefree spirit despite 
battling setbacks in his career and is a three-
time cancer survivor.

Aziz’s battle with cancer began in 2003, when 
he bravely fought testicular cancer. After 
surgery to remove the affected testicle, the 
cancer metastasized and resurfaced three 
years later in the lymph node of his stomach. 
The cancer did not spread further and all 
seemed well for the next few years.

In 2011, when Aziz suddenly coughed up a 
lot of blood, he quickly called his sister. “She 
immediately called the ambulance and I was 
rushed to SGH,” Aziz said. “Subsequently, I was 
in a coma for 17 days.”

The diagnosis was liver cancer.

It is important to be strong 
and to keep your mind 
occupied by doing things 
that you love. If you have an 
illness, you must cure it first.
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Aziz is very thankful to the nurses who cared for him 
and attended to his needs. 

He made a remarkably fast recovery and was 
discharged in just 14 days. Back home, he had the 
support of his sister who took care of him. Within a 
month, Aziz was living on his own and slowly regained 
his independence and resumed his normal routine.

MARCHING FORWARD

Today, Aziz is enjoying a new lease of life. 

As a grassroots volunteer at Radin Mas Community 
Club, he helps organise events for senior citizens. 
His secret to happiness is in having a positive 
attitude and an optimistic outlook. 

“Whenever I have problems, I don’t keep them to 
myself. If I do, it might make me more stressed, and 
cause me to feel sick,” he remarked.

Sometimes, he even goes to the different 
community clubs in Bedok South, Bishan and 
Jurong to join in the clubs’ karaoke sessions. “I have 
made many new friends and interacting with them 
has made me forget about my illness,” he laughed.

GAINING GROUND ON HIS HEALTH

Aziz waited three years before receiving the 
call that informed him that a donor’s liver was 
available.

It was April 2017. “I still remember getting 
the call late at night asking me to go to 
the hospital quickly to get ready for the 
transplant,” recalls Aziz. 

However, there was a setback. Pre-operation 
checks showed that he had a slow heartbeat. 
He now needed a pacemaker to help regulate 
his heartbeat. The transplant was put on hold 
till June. 

Aziz’s liver transplant operation went smoothly. 
He remembers the immense pain he felt after 
the operation. “I had difficulty sleeping and 
had to be on painkillers.” 

At one point, he felt that maybe his friends 
were right. He was worried that he would 
not be able to walk again as he was confined 
to the bed for four days. With the help of 
physiotherapists, he did his daily exercises and 
not long after, he could make his way slowly to 
the toilet by himself. 

Whenever I have problems, I don’t 
keep them to myself. If I do, it 
might make me more stressed, and 
cause me to feel sick.
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Mr Ang Ah Beng

The Lung Transplant 
Programme was set up 

collaboratively by National 
Heart Centre Singapore 
(NHCS) and Singapore 

General Hospital (SGH).

1998

Singapore’s first 
lung transplant.

2000

Mr Tony Chua had a lung 
transplant. He is now 

Singapore’s longest surviving 
lung transplant patient.

2008

transplants performed in SingHealth from 
2000 to December 2019

15

TRANSPLANT
LUNG

LUNG TRANSPLANT RECIPIENT
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Dr Phua Ghee Chee
Medical Director 
Lung Transplant
SingHealth Duke-NUS Transplant Centre

Head and Senior Consultant
Dept of Respiratory and Critical Care Medicine
Singapore General Hospital

In 1983, Dr Joel D. Cooper from Toronto 
General Hospital performed a single lung 
transplant on Mr Tom Hall, who was suffering 

from pulmonary fibrosis. Mr Hall went on to 
become the first lung transplant recipient 
who survived for six years. This momentous 
event marked the success of cumulative years 
of advancements in transplant surgery and 
medicine as well as the development of the 
immunosuppressant, Cyclosporine. Previously, 
patient outcomes from lung transplants did not 
exceed survivability of a month. 

The Lung Transplant programme in NHCS is 
the only centre that performs lung transplants 
in Singapore. It is a complex procedure which 
requires the expertise of a multidisciplinary 
team as well as the facilities of a tertiary 
medical institution. Patients on the waitlist face 
a high risk of death and a lung transplant is 
their only hope for a new lease of life.

Every transplant journey is unique with its 
own set of obstacles. Our patients need to 
be resilient and remain positive in light of 
uncertainties and negativities. Mr Tony Chua 
was one such patient whom I have cared for 
since he was referred to our programme. His 
iron-clad will and strong-mindedness kept 
him committed to his treatment, unwavering 
to the challenges he had to face. After their 
transplant, our patients require long-term 
medication and regular medical check-ups 
to prevent organ rejection. To date, Mr Chua 
is relieved from constant breathlessness 
and can resume travelling and going for 
walks. Our transplant coordinators are like 
our patient’s life coaches. Their tenacity to 
encourage and motivate patients to commit 
to their medication schedules and check-
ups form the pillar of our programme. As a 
multidisciplinary team of medical and allied 
health professionals, we firmly believe that 
treatment and patient compliance go hand-in-
hand to bring about the best patient outcome, 
care and rehabilitation. Looking ahead, I 
believe that awareness of organ donation can 
be improved in Singapore. Recently, our team 

of clinicians visited restructured hospitals, 
such as NUH and TTSH, to speak on Lung 
Transplantation to fellow respiratory clinicians 
and general healthcare professionals. By 
putting a face on the transplant service, we 
hope to promote the programme and allay 
resistance towards organ donation. With 
greater awareness of transplant, the potential 
recipient pool would grow and ensure that 
lung transplantation is available to suitable 
patients who need it.

With greater awareness of 
transplant, the potential recipient 
pool would grow and ensure that 
lung transplantation is available 
to suitable patients who need it.
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The work is by no means finished, but 
with consistent effort on this front, the 
programme will continue to benefit more 
patients with end-stage lung disease.

Dr Ong Boon Hean
Surgical Director 
Lung Transplant
SingHealth Duke-NUS Transplant Centre 

Consultant
Cardiothoracic Surgery 
National Heart Centre Singapore

After my return from my fellowship in general 
thoracic surgery and lung transplantation 
at Brigham and Women’s Hospital, 

Harvard Medical School in the USA in 2016, I was 
approached to lead the lung transplant programme 
at NHCS. It appeared daunting at first with such 
a great responsibility. However, I am grateful to 
receive guidance from my predecessors, Dr Lim 
Chong Hee and Dr Cumaraswamy Sivathasan, who 
remain actively committed to the programme. 

The main challenge that the programme faced when 
I took over was from the modest volume of cases. We 
had only performed one lung transplant from 2012 
to 2015. There were no patients on the transplant 
waiting list. However, with renewed support from 
SingHealth, we took measures to expand the 
programme, such as starting an outreach programme 
to hospitals across the island to raise awareness 
on lung transplantation, organising a local forum 
on advanced lung disease with experts from Duke 
University Medical Centre and initiating work on a 
SingHealth chronic lung disease registry. From this, 
we gradually increased the number of patients on 
the waiting list and performed three transplants over 

the last two years. The work is by no means 
finished, but with consistent effort on this front, 
the programme will continue to benefit more 
patients with end-stage lung disease.

I would also like to thank the many talented 
individuals who have helped the programme 
thrive, including our transplant coordinators 
led by Ms Kerk Ka Lee, our lung transplant 
pulmonologists – Dr Phua Ghee Chee, Dr 
Sewa Duu Wen, Dr Michelle Kam, Dr Chai 
Gin Tsen and Dr Jagadesan Raghuram, 
our colleagues from Infectious Diseases 
and Anaesthesiology, as well as the nurses, 
physiotherapists, pharmacists and medical 
social workers who bolster the delivery of care 
in the programme.
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I believe that in training and teaching, 
we inspire others to build on current 
knowledge and push the boundaries in 
medical care and research to develop 
better treatments. All this we do, in 
hopes, to save many more lives.

Dr Sewa Duu Wen
Senior Consultant 
Dept of Respiratory and Critical Care Medicine
Singapore General Hospital

Visiting Consultant
Cardiothoracic Surgery
National Heart Centre Singapore

Most of us would never think about our 
next breath because breathing, for 
people like you and I, is involuntary and 

barely requires us to bat an eyelash. For most of 
my patients, every breath is often labored and 
sometimes, it could be their last. As a physician, 
I believe that delivering safe care is supported 
not only with effective treatments and patient 
management but it is also in the continuity and 
progress of medical education. Thus, in my time in 
SGH, I wear many hats; I am an intensivist, a lung 
transplant physician and also an educator. 

In the Intensive Care Unit (ICU), patients require 
constant monitoring and support from nurses and 
doctors. In severe cases of respiratory failure, patients 
could develop complications and even multi-organ 
failure. In some cases, an Extracorporeal Membrane 
Oxygenation (ECMO) treatment is used to reduce 
a body’s workload by replacing the functions of 
the heart and lungs so that these organs are given 
time to recover. However, for patients suffering from 
irreversible lung failure and damage or end-stage 
lung disease, they are terminally ill and require a lung 
transplant for survival and improved quality of life.

We have had patients who succumbed to their 
illness and, as a team, we empathise with patients 
and their loved ones who had hoped for a pair of 
donated lungs that never came. This motivated me 
to work on SGH’s trial on Donation after Circulatory 
Death (DCD) protocol for kidneys. Perhaps, in the 
near future, the DCD protocols might be extended 
to other organs and tissues so that patients afflicted 
with other end-stage diseases may be saved too.

Being a mentor and educator in medicine is important 
to me because it leaves behind a legacy of collective 
experience and insight for future generations of 
doctors and students to learn from. I believe that in 
training and teaching, we inspire others to build on 
current knowledge and push the boundaries in medical 
care and research to develop better treatments. All this 
we do, in hopes, to save many more lives.
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I am appreciative of the care and concern that 
the healthcare team has shown me all these 
years. I treat them like friends and I trust them.

Breath of  
Relief and Life

Patient Story
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The year before the 
transplant, I was too 
weak to walk and could 
not breathe without an 
oxygen mask. There 
were many hospital 
visits and at times I 
felt as though I was 
waiting for death.

I acknowledged the 
possibility that the 
transplant may not be 
successful but I chose 
to remain positive.

With his cheerful and optimistic 
demeanour, it is difficult to 
imagine that 69-year-old Tony 

Chua was preparing for his final moments 
just 11 years ago. Thanks to a timely lung 
transplant, Tony was given a new lease 
of life. Today, he is Singapore’s longest-
surviving lung transplant recipient.

BEING MENTALLY PREPARED

In 1998, Tony, who smoked excessively 
since his days in national service was 
diagnosed with chronic obstructive 
pulmonary disease (COPD), a chronic 
inflammatory lung disease which causes 
obstructed airflow from the lungs. He 
often experienced breathlessness and was 
rushed to the hospital several times, where 
medics had to revive him with the use of 
electrocardiogram paddles to shock his 
oxygen-deprived heart back to life. 

He had stopped smoking in 2003, yet his 
condition continued to deteriorate. "The 
year before the transplant, I was too weak 
to walk and could not breathe without an 
oxygen mask. There were many hospital 
visits and at times I felt as though I was 
waiting for death,” he shared. 

The only hope for Tony was a lung 
transplant but that was a very risky 
option even if a donor could be found. 
On average, there are eight to 10 
people on the waiting list for a lung 
transplant, and there would be only 
one donor every two to three years. 
Tony was placed on the transplant 
waiting list in 2006 and was fortunate 
to receive a donor lung two years later.

With the support of his family, Tony 
underwent surgery despite the 
risks involved. “I acknowledged the 
possibility that the transplant may not 
be successful but I chose to remain 
positive,” shared Tony. 
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After I was discharged, 
when I did not have enough 
medication or needed a 
prescription in a hurry, I 
would contact my transplant 
coordinators who would go out 
of their way to help me.

OVERCOMING ANOTHER  
HEALTH HURDLE

During his one-month stay in the hospital 
following the transplant, Tony was intubated 
for two days before he could breathe on 
his own. He also had a lung infection and 
was given immunosuppressant drugs, which 
caused him to hallucinate.

The doctors, nurses and transplant coordinators 
were attentive to his needs, and even went 
the extra mile for him. “After I was discharged, 
when I did not have enough medication or 
needed a prescription in a hurry, I would 
contact my transplant coordinators who would 
go out of their way to help me,” Tony shared. 

Apart from regular check-ups, life for Tony 
mostly went back to normal. He can breathe 

normally and walk longer distances. He is also 
able to travel to nearby countries for holidays. 
“It is a joy to be able to see Tony enjoying life, 
such as travelling and indulging in delicacies, 
which he could not before his transplant,” 
shared Ms Joycelyn Tan, Principal Clinical 
Coordinator of the Mechanical Circulatory 
Support, Heart and Lung Unit. 
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One of the doctors said that 
I am a prized patient as 
on average, only one lung 
transplant surgery is done 
each year. I am appreciative 
of the care and concern that 
the healthcare team has 
shown me all these years. I 
treat them like friends and I 
trust them.

Despite the challenges, it is a privilege 
to journey with patients. Celebrating 
their successes has kept me motivated 
to do my best for the past eight years.

SEIZING THE CHANCE TO HELP

For all the care and concern he received 
when he was unwell, Tony is paying it 
forward by talking to patients who have 
concerns about transplant.

He is also an active “case study” for 
foreign doctors who visit as they are 
keen to find out about his recovery 
progress after the lung transplant. “One 
of the doctors said that I am a prized 
patient as on average, only one lung 
transplant surgery is done each year.” 

He also sang praises about the 
healthcare team that cared for him 
and deeply appreciates the friendship 
they have forged over the years. “I am 
appreciative of the care and concern 
that the healthcare team has shown me 
all these years. I treat them like friends 
and I trust them.” 

Despite the risks and uncertainty 
involved, Tony has a word of advice 
for those contemplating going for a 
transplant. “I was once in your shoes. 
Trust medical advice from your healthcare 
professionals and just go for it. There is a 
risk, but there is also hope.”

Ms Joycelyn Tan Lili
Principal Clinical Coordinator 
Mechanical Circulatory Support, Heart and Lung Unit 
National Heart Centre Singapore 

As a heart and 
lung transplant 
coordinator, I 

have a passion to help 
patients achieve a better 
quality of life. 

I have witnessed the 
difficulties of patients 
suffering from end-stage 
lung disease. They get 
breathless doing daily 
tasks, such as bathing 
and eating and are 
unable to leave the house 
as they are on oxygen 
therapy for 24/7. My heart 
aches when I see them getting thinner and I empathise 
when I hear about their struggles. 

As lungs are currently excluded from the Human Organ 
Transplant Act, donated lungs are rare to come by. I am 
thankful when a donated lung is available because it 
means that we may be able to change the life of a patient. 
Having seen some of my patients recover after a transplant 
and being able to move about freely, I hope for a lung 
transplant for all patients still on the waiting list so that they, 
too, can have a second chance in life.

Despite the challenges, it is a privilege to journey with 
patients. Celebrating their successes has kept me 
motivated to do my best for the past eight years. 
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Ms Sophia Cheah
Senior Physiotherapist 
Dept of Physiotherapy
Singapore General Hospital

Ms Low Wai Yan
Principal Physiotherapist 
Dept of Physiotherapy
Singapore General Hospital 

Being involved in transplant has allowed 
us to journey with patients and their 
families, as they fight through the ups 
and downs of their illness, before and 
after transplantation, from despair to 
hope, from one breath to the next. 

We have seen bravery and courage 
from transplant patients as they fight on 
like soldiers against all odds.

We have seen resilience as they strive to 
write a new chapter in their book of life.

We have seen great love from their 
families as they stayed by their side, 
going through the agony of illness, the 
pain of surgery and climb to recovery.

We have seen great devotion and empathy from the 
village of healthcare workers who care for transplant 
patients. When the day-to-day work gets a little 
overwhelming, we draw on the enduring qualities of these 
patients, their families and fellow healthcare workers.

This is what makes our work, and the next breath, next step 
more meaningful.

When the day-to-day work gets a little 
overwhelming, we draw on the enduring 
qualities of these patients, their families 
and fellow healthcare workers.

As physiotherapists, our work 
involves getting people moving. 

Ms Low Wai Yan (left) and Ms Sophia Cheah (right)
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Having journeyed with many 
transplant patients over the 
years, it is heart-warming to 
see them regain a large part 
of their normal life and even 
contribute to society.

Ms Maliga D/O Riaki Chinniah
Nurse Clinician
Cardiothoracic Surgery Intensive Care Unit (CTICU)
National Heart Centre Singapore 

In 1990, as a Senior Staff Nurse, I was involved 
in the first heart transplant and worked 
alongside Transplant Coordinators (TCs), who 

provided guidance on caring for transplant 
patients. One of those patients was Mr Wee, 
and he was 59 years old then. As it was the first 
heart transplant ever performed in Singapore, 
the medical team worked hard to ensure that the 
transplant was done smoothly and successfully.

We prepared two rooms for the patient’s post-
transplant recovery as part of our contingency 
plans. Both rooms were functional and 
operational and were sterilised to maintain 
the cleanliness to curb the risk of infection. To 
reduce any possibility of miscommunication, 
the same group of nurses was assigned to care 
for the patient seamlessly after his transplant, 
from the Post Anaesthesia Care Unit to the 
general ward. 

Currently, TCs work pre-operatively with 
patients with the LVAD as a bridge to 
transplant. They encourage patients to 
support one another and share knowledge in 
caring for their LVAD. Patients on the LVAD 
need to manage their health by taking blood 
thinners and thus, they are unable to do 
certain sports. As there are blood-clotting risks 

associated with the use of the LVAD, patients 
also need to adjust their diet. 

Having journeyed with many transplant 
patients over the years, it is heart-warming to 
see them regain a large part of their normal 
life and even contribute to society. Transplant 
patients are also aware of the risks of rejection, 
the need for life-long medication and potential 
admissions for further treatment. Perhaps with 
these risks at the back of their minds, some 
patients carry the mindset that “this organ is 
not mine” and that they are living on borrowed 
time. This may have adverse effects on their 
emotional and mental health. 

At times like these, I have witnessed the 
power of family as a pillar of support for 
patients before and after their transplant. 
While most patients grow to be independent 
in managing their health, support from loved 
ones often prove vital in encouraging them 
especially at the onset of medical treatment or 
in their wait for a suitable organ or tissue.
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As a cardiothoracic scrub nurse for more 
than 20 years, the most fulfilling part of 
my job is being a part of the team that has 
helped patients have another chance at life.

Ms Janice Heng
Nurse Clinician
Operating Theatre
National Heart Centre Singapore 

Operating theatre nurses at the NHCS 
support heart and lung transplantation 
as well as heart valve homograft 

surgery. Extensive preparation of the operating 
theatre begins upon notification of a potential 
organ donor. It is a collaborative effort of a 
multidisciplinary team consisting of nurses, 
surgeons, anesthesiologists, perfusionists, 
transplant coordinators, pharmacists, blood 
bank technologists, and many more.

Organ recovery is a highly-choreographed 
process, requiring both donor and recipient 
teams to work together in a closely coordinated 
manner. Optimal preservation of the graft is 
pivotal to organ survival and patient outcomes. 
The manpower required is usually above and 
beyond what is needed for routine surgeries. 
This means sleepless nights for the transplant 
team activated for the organ recovery process. 
As organ transplantation is a non-routine case, 
working alongside various transplant teams 
can be extremely stressful and demanding 
especially in an unfamiliar environment.

As a cardiothoracic scrub nurse for more than 
20 years, the most fulfilling part of my job is 
being part of a team that has helped patients 
have another chance at life. It is gratifying to 
see a patient go through the entire ordeal and 
eventually recover. While there are challenging 
days, with teamwork and support for one 
another, the good days outweigh them. I have 
seen how the grieving process can be difficult 
and stressful for families. Hence, we should let 
our loved ones know of our organ donation 
wishes in spite of the difficulty in starting that 
conversation. I hope that with more outreach 
and awareness, more Singaporeans will see 
organ donation as an enduring legacy. On this 
note, I would also like to honour those whose 
selfless act of organ donation have given others 
the ultimate gift of life.
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Ms Pauline Lim
Assistant Nurse Clinician 
Cardiothoracic Surgery Intensive Care Unit (CTICU)
National Heart Centre Singapore

Life is a gift from God, and it is our 
responsibility to fight and protect it in every 
way possible. For some, illnesses have taken 

away their control over their lives and their hope to 
live on depends on others through organ donation. 

After 23 years of working in the Cardiothoracic 
Intensive Care Unit, I have seen numerous patients 
being placed on ventricular assist devices while 
waiting to receive a heart. It saddens me to watch 
patients pass on while waiting for their second 
chance at life. With the Human Organ Transplant 
Act, I hope more would be receptive towards 
organ donation, allowing patients to have a new 
lease of life. 

Giving is a blessing. Donate organs to those who 
need it.

Learn to light a candle in the 
darkest moments of someone’s 
life. Be the light that helps 
others see; it is what gives life 
its deepest significance. 
Roy T. Bennett

Ms Ng Sok Guek
Assistant Nurse Clinician 
Cardiothoracic Surgery Intensive Care Unit (CTICU)
National Heart Centre Singapore

It is a great honour to serve in the NHCS 
Heart Transplant Programme where over 86 
transplants had been performed since its 

inception in 1990. 

Back then, I was assigned to care for the first 
heart transplant patient during my night shift. 
I remember feeling excited as it was the first 
successful heart transplant in Singapore. 

My most memorable experience was caring for 
a young lady who suffered from heart failure 
as a side effect of chemotherapy from bone 
cancer. She looked cachexic and was often 
lethargic. After a heart transplant, she looked 
energised and was very cheerful. She was 
grateful to receive a healthy heart and treasured 
every second of her life. Subsequently, she 
found a job to support herself and volunteered 
to help and encourage other patients who were 
waiting for a healthy heart. 

Having seen numerous transplant cases, it gives 
me great satisfaction knowing that the patients 
are now in good health and can continue 
to work after their transplant. It is a genuine 
gesture of altruism by the donor’s family to 
donate their loved ones’ organs. Their act of 
donation is truly a gift of life. 
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1970
First deceased donor 

kidney transplant.
First living related donor 

kidney transplant.

1976
First paediatric 

kidney transplant.
First spousal living 

donor kidney transplant.

First kidney transplant in 
a patient with Systemic 
Lupus Erythematosus.

1978 1991

First kidney 
transplant in a 

diabetic patient.

1992
Celebration of 

the 1,000th kidney 
transplant at Singapore 
General Hospital (SGH).

1999
First laparoscopic  

donor nephrectomy.

2005
First hand-assisted 
laparoscopic donor 

nephrectomy.

2002

Living related donor 
kidney transplant  
from SGH’s oldest  

(75-year-old) donor.

First dual kidney 
transplant from an 

expanded criteria donor.

2009
First simultaneous 
kidney pancreas 

transplant in 
Singapore with 

National University 
Hospital (NUH).

2012
Transplant centre  

opens at SGH.

First positive T-cell 
crossmatch living 

kidney donor 
transplant. 

First living kidney 
donor transplant 
using Rituximab 

and plasma 
exchange to prevent 

recurrence of 
glomerulonephritis.

2013 2014

transplants performed in SingHealth from 
1990 to December 2019

1533

TRANSPLANT
RENAL
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First paired kidney donor 
exchange transplant 

between SGH and NUH.

2015

First Human Leukocyte 
Antigens (HLA) and Blood 
Group: ABO incompatible 
(ABOi) living kidney donor 

transplant.

2016

First use of 
immunoadsorption 

columns for desensitisation 
in kidney transplant.

2017

Celebration of SGH’s 
1000th deceased donor 

kidney transplant.

2018

Extension of 
transplant 

coordinator services 
to SingHealth 

regional hospitals.

2019

Mr Lee Hien Wah

Ms R Jane Apruthamarial

Left to Right: Mr Wong Hee Kian Johnny 
(transplant recipient) & A/Prof Terence Kee. 

Mr Tan Chong Neng

Mr Fong Peng Cheong

RENAL TRANSPLANT RECIPIENTS
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The idea of replacing diseased organs 
and body parts has been a subject of 
mythology across Asian and Western 

cultures. In Hindu mythology, Lord Ganesha, 
the God of learning, underwent a xenograft 
when an elephant head was transplanted 
onto his human body after an accidental 
decapitation, saving his life. Several 
European paintings of the 3rd century sainted 
physicians, Cosmas and Damien, depicts the 
replacement of a cancerous leg of a Deacon 
with a composite leg transplant from a 
deceased donor.

In clinical transplantation, the inevitable 
mortality from end-stage kidney disease 
(ESKD), if left untreated; the high cost and 
limitations in resources for renal replacement 

therapies (RRT) such as dialysis; and the 
limited survival benefit from RRT have 
served as an impetus for the development 
of kidney transplantation as the treatment 
of choice for ESKD. Decades of preparatory 
work towards advancing surgical aspects of 
vascular anastomosis and kidney implantation, 
developing immunosuppressants to prevent 
and treat acute rejection and establishing 
anti-infective and prophylactic measures 
to combat infectious complications of 
immunosuppression have culminated in the 
development of clinical kidney transplantation, 
one of the most spectacular achievements of 
the 20th and 21st centuries. The first successful 
human living donor kidney transplant between 
identical twins was performed at the Peter 
Bent Brigham Hospital in the USA in 1954, 

A Half-a-Century of Kidney 
Transplantation in Singapore

Will our next 50 years bring us closer to 
realising the dream of our pioneers and 
make kidney transplantation routine care 
for the majority of our ESKD patients? 
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followed in 1959 by a living donor kidney 
transplant requiring immunosuppression and 
in 1963 by a deceased donor kidney transplant. 

KIDNEY TRANSPLANT IN SINGAPORE

In Singapore, the development of kidney 
transplantation was likewise stimulated by 
the limitations of dialysis and predated by 
much preparation, as part of a national, 
multi-pronged, multidisciplinary effort. On 
the background of the establishment of the 
Renal Unit in the “Attic” at the University 
Department of Medicine at SGH in 1961, a 
proposal was made to the Ministry of Health 
(MOH) for approval and support towards 
the establishment of an Organ Transplant 
programme in 1966. At this time, there were 
many detractors to the proposal. A general 
practitioner wrote to the Straits Times of 
Singapore on 14 September 1968 entitled 
“Keeping up with Joneses”. The letter read, 
“this move to transplant is both ill-timed and 
ill-considered. It entails a large sum of money 
spent on a handful of patients to achieve results 
which can at best be of short term success”. 

An Animal Experimental Surgery Laboratory 
was established in 1969 and a team of 
pioneering surgeons led by Dr Chan Kong 
Thoe of the University of Singapore Surgical 
Unit, and including Drs Ong Siew Chay, M 
Sridharan, R Sundarason and others gained 
experience on transplant procedures in canine 
models. Simultaneously, various protocols were 
established for the procurement of kidneys 
from deceased donors, tissue typing and 
post-operative management of the recipient, 
under the leadership of the head of the Renal 
Unit, Dr Lim Cheng Hong. By 1970, the team 
was poised for the clinical programme. On 
8 July 1970, the first deceased donor kidney 
transplant was performed on Mdm Doreen Tan, 
a 30-year-old housewife, under Dr Lim’s care 
on chronic haemodialysis in the Unit. This first 
recipient lived on for 21 years with excellent 
kidney function and died of unrelated causes in 
1991 and was a testament to the success of the 
kidney transplant programme. 

NUH AND SGH; SERVING THE 
NATION’S KIDNEY TRANSPLANT 
PATIENTS

The subsequent development of kidney 
transplant in Singapore over the next five 
decades was a multidisciplinary, multi 
organisational effort. While at its inception, 
the kidney transplant programme was 
a collaboration between the University 
and government departments, and was 
housed within a single campus at SGH. 
The collaboration did not cease with the 
establishment of an independent Nephrology 
Division at NUH in 1985. Many nephrologists, 
transplant surgeons from both institutions and 
allied health professionals have contributed 
to the growth and development of the 
programme. Notably, credit is due to Prof 
Woo Keng Thye for his leadership as Head of 
the Renal Department at SGH from 1989 to 
2002, Prof Evan Lee as Head of Nephrology at 
NUH as well as surgeons Prof Abu Rauff and 
Prof Foong Weng Cheong and others for their 
collaborative efforts during the early years of 
the programme. Leadership from surgeons, 
Drs Christopher Cheng and Li Man Kay, and 
Ms Sally Kong, the first Transplant Coordinator 
in Singapore, in leading transplant surgery 
and transplant coordination, need to be duly 
acknowledged. Many organisations have also 
been involved intimately in its evolution; for 
special mention is the MOH which has been 
instrumental in spearheading the legislation, 
infrastructural development and funding for 
the transplant programme over the years. 
I feel privileged to have been part of the 
kidney transplant programme at SGH between 
1989 to 2008 and from 2008 to present as 
Director of the Kidney Transplant programme 
at the National University Centre for Organ 
Transplantation at NUH. This article explores 
the main achievements in the ensuing five 
decades and serves as a tribute to the 
dedication of many who have contributed 
to the growth and success of the transplant 
programme in Singapore. 
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Permanent Residents of Singapore by the end 
of the decade. 

The next decade from 2000 to 2009 may well 
be viewed as the “Renaissance” in kidney 
transplant in Singapore. Immunosuppressants 
which had been earlier approved for use 
in the US, Europe and Australia were 
trialled in Singapore with pharmaceutical 
sponsorship so as to attain drug approval 
locally (e.g. mTOR inhibitors). In addition, 
novel immunosuppressants (Alemtuzumab, 
Fingolimod) underwent an early phase 
drug testing in rigorous clinical trials, a 
testament to the quality of care delivered. 
Pharmacogenetic and pharmacokinetic 
studies allowed us to understand and adapt 
the newer immunosuppressants to local 
populations, allowing optimisation of their 
use. Research flourished and reports of our 
excellent graft and survival outcomes were 
published and well-received in international 
publications. Laparoscopic nephrectomy for 
living kidney donors was initiated in 2002 
offering prospects of reduced morbidity 
for living donors. Additional legislative 
changes expanded the scope of HOTA to 
remove the upper age limit and religious 
restrictions to presumed consent legislation, 
to augment the ethical framework for live 
organ donation and to criminalise commercial 
kidney transplant. Unfortunately, there was 
no decrease in overseas kidney transplant 
among Singaporeans and permanent 
residents of Singapore, constituting still 
nearly 30% of incident kidney transplant 
by 2009. Nevertheless, engagement with 
the international Transplantation Society, 

Cyclosporine A (CyA) was 
introduced in 1986 and 
resulted in reduced rejection 
rates, and improved graft 
and patients survivals. 

The next decade from 1980 to 1989 saw 
major reform in how kidney transplantation 
was performed in Singapore with the 
introduction of additional legislative changes, 
infrastructural developments and the modern 
era of immunosuppression. In view of the 
low kidney transplant rates in the 1970’s 
under expressed consent legislation and 
following campaigning spearheaded by the 
National Kidney Foundation of Singapore, 
presumed consent legislation was adopted 
in 1987 (the Human Organ Transplant Act 
[HOTA]). Whether due to the legislation or the 
infrastructural developments such as training 
of intensive care physicians and transplant 
coordinators that accompanied the legislative 
changes, deceased donor kidney transplant 
rates increased nearly 10-fold. Cyclosporine A 
(CyA) was introduced in 1986 and resulted in 
reduced rejection rates, and improved graft 
and patients survivals. Training of transplant 
physicians and surgeons was undertaken and 
kidney transplantation evolved into a separate 
area of subspecialisation. 

IMMUNOSUPPRESSION AND 
TRANSPLANT

The 3rd decade from 1990 to 1999 saw the 
introduction of potent immunosuppressants 
into Singapore and transformation of the 
transplant scene. Funding from MOH was 
garnered for lifelong support for most 
maintenance immunosuppressants used in 
kidney transplant and the excellent long-term 
results were sustained. With the introduction of 
CyA, and later Tacrolimus and Mycophenolate, 
unrelated transplantation became feasible and 
the first spousal living donor kidney transplant 
was performed at SGH in 1991. Unfortunately, 
the availability of potent immunosuppressants 
was a double edged sword: it was also 
permissive for unrelated transplants, thus, 
commercial LDKT and DDKT transplants from 
India and China respectively reared its head. 
Overseas transplants comprised nearly 21% 
of kidney transplant for Singaporeans and 
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assuaged some of our concerns regarding 
commercial transplantation in the region 
and the co-authorship of the Declaration of 
Istanbul was a proud moment.

The latest decade from 2010 to 2019 
has been one of “Adaptation”. No new 
immunosuppressants have surfaced 
internationally that improve on existing 
regimens. Pharmaceutical-sponsored clinical 
trials have been based primarily on existing 
immunosuppressants which have been 
refashioned for use in different combinations 
or as once daily formulation. International 
data on the sobering long-term risks of 
living kidney donation for young donors, 
have prompted increased acceptance of 
older live donors, increased numbers of 
high immunological risk transplants, both 
HLA incompatible and ABO incompatible, 
and paired exchange between incompatible 
pairs where feasible. The ageing population 
has also resulted in fewer Standard Criteria 
donors and increased Extended Criteria 

Deceased (ECD) donors. National criteria 
for allocation based on explant biopsy 
scoring and dual kidney implantation have 
also been implemented. Adaptation of 
immunosuppressive regimens and surgical 
skills have been the necessary response to 
these challenges. 

Research flourished and 
reports of our excellent graft 
and survival outcomes were 
published and well received 
in international publications. 
Laparoscopic nephrectomy 
for living kidney donors was 
initiated in 2002 offering 
prospects of reduced morbidity 
for living donors.

9 9

C e l e b r a t i n g  t h e  G i f t  o f  l i f e ,  G i f t  o f  h o p e R e n a l  t r a n s p l a n t  p r o g r a m M E



Prof Vathsala Anantharaman
Co-Director, 
National University Centre for Organ Transplantation
National University Hospital 

In reflecting on the last five decades of kidney 
transplant in Singapore, the story has been one 
of great success. The pioneers in our field who 
overcame many of the surgical, medical, social 
and legal challenges have allowed us to now turn 
our attention to the problems that remain ahead. 
Ironically, some of the problems that were existent 
at the inception of transplantation remain. The 
shortage of deceased donor organs is especially 
of relevance in first world Singapore. Gunshot 
wounds and drug overdose leading to brain 
death are non-existent, whereas traffic accidents 
leading to brain death are few, resulting in low 
deceased donor kidney transplant rates and a high 
proportion of ECD kidney transplants. Despite 
the expansion of living donor kidney transplant to 
include emotionally related or altruistic donors, 
paired exchanges, and HLA or ABO incompatible 
transplants, the overall living donor kidney 
transplant rates are not as high as that of other 
centres in South Korea, Europe or America. While 
our research has allowed us to learn from our 
patients and adapt international protocols to local 
populations, and our graft and patient half-lives 
are superior to international averages, we, like 
the rest of the world remain challenged by age-
old and universal problems of chronic allograft 
rejection and patient mortality due to infections, 
cardiovascular and cancer causes. 

What will the next 50 years bring? Will we 
find ways to increase our donation and 
transplantation rates? Given that every transplant 
is precious, will our research find ways to better 
quantify immunological risk, allowing transplant 
immunosuppression to be personalised, or achieve 
allograft tolerance? Will we find ways to mitigate 
immunosuppressive and non-immunosuppressive 
toxicities of transplant drugs and hence reduce 
post-transplant morbidity and mortality? Will our 
next 50 years bring us closer to realising the dream 
of our pioneers and make kidney transplantation 
routine care for the majority of our ESKD patients?

In 1972, the landmark act, the Medical Therapy 
Education and Research Act (MTERA) was 
passed. With this act, pledgers who wished to 

donate their organs could not be superseded 
by their surviving next-of-kin. Whenever there 
was a potential cadaveric donor, the doctors 
and transplant coordinators would approach the 
relatives for kidney donation. Nine out of 10 would 
not give consent for donation and a majority of 
our patients continue to perish. Victims of kidney 
failure include young men and women, sole 
breadwinners, fathers and mothers of very young 
children, dying in their prime. With MTERA, we 
obtained on average about five kidneys a year 
for deceased donor kidney transplant. The first 
living donor kidney transplant was done in 1976. 
In the mid-eighties we averaged about 12 to 15 
living related kidney transplants a year. With other 
transplant programmes like the Spouse to Spouse 
Transplant Programme, the Living Related Donor 
Programme and other kidneys from the Medical 
Therapy Act, we could get about 60 transplants a 
year which is a vast improvement from about five a 
year in the seventies and the mid-eighties. 

Mr T T Durai, former Chief Executive Officer, 
National Kidney Foundation (NKF), our crusader for 
kidney failure victims in desperation, managed to 
arrange with the USA for cadaveric kidneys. In 1983, 
NKF created history with the help of Singapore 
Airlines. It flew in American kidneys which were 
kept in cold storage for more than 50 hours after 
recovery. Today, there is only one sole survivor and 
recipient of American kidneys for the past 31 years 
and I have been caring for her till date.

Our patients were dying from lack of adequate 
dialysis facilities back then. We had to explore 
other options of renal replacement therapy. 
The development of a Renal Transplantation 
Programme was a necessity and we embarked 
on it. It was a steep learning curve. We faced 
many challenges, including criticisms from our 
colleagues abroad when we were invited overseas 
to speak on HOTA known as the Opting Out Law 
was passed by Parliament in 1987. Some foreign 
critics viewed HOTA as an instrument to victimise 
a minority group in the population. We had to 
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adopt a brave stand to defend the nation and 
when some of them subsequently visited us and 
came to understand our situation, they became 
our friends. Our mission was to save the lives of 
the unfortunate kidney failure victims. Today, this 
motivation remains as our commitment to our 
patients’ salvation. 

Many years ago, one of my kidney failure patients 
came to me crying, as her husband had a mistress 
and wanted a divorce. She started hemodialysis 
and was fortunate to receive a cadaveric kidney 
transplant some months later. I can still remember 
her smile and the tears of joy streaming down 
her face, when the transplanted organ was 
functioning. Happily, she told me that her husband 
had left the mistress. I congratulated her. Sadly, 
the kidney lasted only about five years and she 
came to me crying that her husband had left her 
again. She wanted to end her life. I counselled her 
and told her to think of her young daughter and 
not do anything foolish. Later, I found her a job so 
that she could support herself and her daughter. 
Today, she is still on dialysis. About six months 
ago, when I met her at the Pearl Centre Hawker 

Centre, she looked happy and introduced me to 
her now grown-up daughter.

I look to the future when we do not need to have 
kidney transplantation or dialysis for so many 
patients every year. By then, xenotransplantation 
from genetically engineered pigs would be 
available. Another strategy is the use of cell-
based therapy for the development of a 
bioartificial kidney. The excretory function of the 
kidney is maintained by the artificial component 
and the biological component is maintained by 
the life kidney cells. That would be the day when 
we would also find a cure or a vaccine for the 
various types of kidney disease. For patients who 
would still have mild kidney failure, medication 
would be able to reverse this mild condition 
as well as heal the portion of the kidney which 
is damaged. Various research programmes are 
already pursuing these goals.

Prof Woo Keng Thye
Emeritus and Senior Consultant 
Dept of Renal Medicine 
Singapore General Hospital 

This motivation to see them 
well remains as our commitment 
for our patients’ salvation.
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There are many notable moments 
in the journey of transplant in 
SGH since the early 70s. In the 

days before the CT scan, some minor 
flimsy perinephric web-like fibrous 
adhesions were deemed to be signs of 
pyelonephritis. Living donors who were 
midway through kidney harvesting were 
often reversed and sent home, making 
the recipient understandably upset and 
disappointed. Today, there are much 
more challenging situations such as 
double vessels and unusual anatomy, 
which were successfully transplanted 
with experienced dedicated transplant 
surgeons and advanced technology.

There was the tragic incident of a 
surgical trainee who fell to his death 
while attempting to retrieve a wayward 
bag of laundry. The incident triggered 
a total revamp of the organisation of 
the transplant team for the better. The 
professors who were his teachers and 
mentors were traumatised and refused to 
carry out the organ recovery. The organs 
were never used while the debate raged 
on whether it was unethical to operate 
on your own best student or immoral to 
would-be recipients if one refuses to carry 
out the duty. MOH stepped in and made 
the decision to formalise the gazetting of 
transplant surgeons. 

Before vascular surgery service and 
interventional nephrology, interventional 
radiology was also in the infancy. I was 
woken up at 4am at home by a call from 
a renal physician admitting a patient with 
acute renal failure, deciding whether to 
risk an acute peritoneal dialysis catheter 
insertion done blindly with a sharp 
trocar or wake up the ever-obliging 
transplant surgeon to put in a Tenckhoff 
catheter in theatre using open methods. 
The outcomes from the morbidity and 
mortality discussions around acute 
peritoneal dialysis catheters must 

have swayed the decision. Thus was the culture 
then, that unlike the renal team that was doing 
the immunosuppression and fluid management of 
transplant patients, the surgeons were merely doing 
the plumbing and thus can be hailed at all times of 
the day for all manners of technical needs. Though 
this practice continues to some extent today, the 
climate now promotes more collaborative practice 
and management of patient care.

Prof Christopher Cheng
Senior Consultant
Urology
Singapore General Hospital

Chief Executive Officer
Sengkang General Hospital

Today, there are much more 
challenging situations such as double 
vessels and unusual anatomy, which 
were successfully transplanted with 
experienced dedicated transplant 
surgeons and advanced technology.
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As a surgeon looking back on SGH’s 50-
year history of kidney transplantation, I 
am naturally drawn to the story behind my 

early predecessors. Dr Chan Kong Thoe, then head 
of the University of Singapore’s Department of 
Surgery, performed the first deceased donor kidney 
transplant on Doreen Tan, a 30-year-old housewife, 
on 8 July 1970 at Bowyer Block of SGH. The surgery 
took three hours, and within 10 days, the kidney 
started to function and produce urine. Doreen went 
on to live another 22 years before succumbing to 
sepsis, albeit with a functioning graft.

Preparations started years before, with visits to 
various transplant centres around the world to 
assess the feasibility of starting a programme  
in Singapore. 

However, what touched me most were the snippets 
behind the life of the donor, Mr Yee Kwok Chong, 
20, who died of a presumed brain tumour (he was 
later found to have an infection). He left school at 
12 to sell homemade cakes at the roadside. Later, 
he became a cook at Jurong Shipyard. His father, 
bedridden from a stroke, described him as ‘the type 

of son any mother would have loved’. Kwok Chong 
was hospitalised for only four days before he died. 
His mother, consented to her son’s kidneys being 
transplanted after his death to save a woman’s life. 
She was certain ‘Prawn-head’ (as his family would 
call him) would agree. 

Due to confidentiality issues, the mental 
separation between ‘donor’ vs ‘Recipient X’, 
who has two young kids gives the retrieval 
surgeon an emotional barrier to perform his duty 
without distractions. As I continue my journey in 
transplantation, may I never forget the individuals 
who gave up all of themselves to save others.

“Show me a hero, and I will write you a tragedy.”  
– F. Scott Fitzgerald

Dr Valerie Gan Huei Li
Programme Director
Renal Transplant
SingHealth Duke-NUS Transplant Centre

Consultant
Urology
Singapore General Hospital

As I continue my journey in 
transplantation, may I never forget 
the individuals who gave up all of 
themselves to keep parts of others alive.
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In 2009, I, together with a group of visionary 
and inspirational SingHealth leaders such as 
SingHealth Group CEO Prof Tan Ser Kiat, Prof 

London Ooi, Prof Christopher Cheng, Prof Lim 
Swee Hia, Prof Tan Chee Kiat, Mdm Tan-Huang 
Shuo Mei, and Dr Crystal Lim and myself came 
together to brainstorm a vision to bring the various 
transplant programmes in SingHealth together. 

This culminated in a week-long study trip 
in the United States to visit the world’s best 
transplant centres such as the Mayo Clinic, the 
John Hopkins Hospital and the Thomas E. Starzl 
Transplantation Institute. Visiting these world 
renowned transplant centres was a dream come 
true as prior to this, I could only appreciate their 
academic prowess through transplant journals. 

We visited several historical states of America 
and had numerous discussions with the senior 
leaders over dinner about how we envisioned 
the SingHealth Transplant Centre should be. 
The highlight of the trip was a once-in-a-lifetime 
dinner with Prof Thomas E Starzl who has been 

regarded as the father of modern transplantation 
and the first in the world to have performed 
a human liver transplant. This trip gave me 
many opportunities to appreciate the thought 
processes of senior leadership and the approach 
to translating a vision into reality.

Interestingly, all world-class transplant centres 
have in common passionate staff, supportive 
infrastructure, dedicated researchers to answer 
critical gaps in transplant care and an organisational 
structure with work processes that enabled these 
various facets to work harmoniously. To improve 
transplant volumes, a committed team is needed 
to operate a programme and the organisation 
has to take calculated risks, innovate and invest  
in education.

We identified areas of high priority to address such 
as the reorganisation of transplant programmes 
under an administrative umbrella of collaboration, 
developing transplant specific infrastructure, 
improving career profiles of transplant 
coordinators and setting up consortiums of 
practice and research to tackle problems that 
transplant clinicians face in their daily practice. 
Eventually, we built a virtual transplant centre and 
called it SingHealth Transplant.

I have been very fortunate to serve under 
outstanding transplant leaders and been given 
opportunities to be part of the SingHealth 
Transplant journey. Given the many achievements 
of SD Transplant Centre over the last decade, its 
future continues to look bright and promising 
and this is possible with the right support, people 
and spirit. I would like to congratulate the SD 
Transplant Centre for celebrating its 10th year 
anniversary and look forward to the day when the 
SD Transplant Centre can be recognised as one 
of the top transplant centres in the world. 

A/Prof Terence Kee
Programme Director
Renal Transplant
SingHealth Duke-NUS Transplant Centre

Senior Consultant
Dept of Renal Medicine
Singapore General Hospital
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Embracing Life
with Dignity

Patient Story

Though I’ll never get to meet my 
donor, I am forever grateful to him. 
A part of him lives with me, and 
because of that I have been given 
the greatest gift – a new lease of life.
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Like many of her peers, Madam Tan Mui Lan 
was eager to carve a niche in her chosen 
career path after graduating from university 

in her early twenties. However, one month into 
her job, she suddenly experienced breathing 
difficulties and threw up everything she ate. 

She was diagnosed with end-stage renal failure. 
It was a big blow to her because she knew that 
her life was about to take a drastic turn.

GOING DOWN A DIFFERENT PATH 

Mui Lan was terrified of needles but bravely went 
for dialysis three times a week for three years. She 
also had to observe strict dietary restrictions with 
very little salt and limited her intake of food.

“I was about to start the next phase of my 
career but the three years of intense treatment 
put an end to that. I was angry, bitter and often 
wondered what my friends were doing while 
I was going for dialysis,” she said. Eventually, 
she distanced herself from her friends as they 
were building their lives while she was fighting 
for hers.

I was impressed by the support shown by them. They gave me 
the strength and confidence to pull through each session.
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During the first few months of her dialysis,  
she would throw up bile as the hospital 
dialyser was too big for her. Her condition 
stabilised after switching to a smaller machine 
which was more suitable. 

The nurses took good care of Mui Lan.  
“I was impressed by the support shown 
by them. They gave me the strength and 
confidence to pull through each session.”

Throughout her ordeal, her family was her 
biggest source of support and encouragement. 
Her brothers even considered donating their 
kidneys, but circumstances did not allow  
the process.

TAKING THE ROAD LESS TRAVELLED

In 1983, Mui Lan was one of the patients 
selected for a kidney transplant through an 
NKF exchange programme with the US and 
Canada. “Initially I was sceptical of foreign 
kidneys as we heard of many unsuccessful 
cases. I was more keen on a local donor, which 
was very rare at that time. However, I decided 
to go through with it as the doctors advised 
that after three years of dialysis, my body had 
weakened and the chances of having a kidney 
transplant will reduce.”

“I was in pain the whole time. Except for a visit 
from my mother, I was unable to see my family. 
I felt very lonely and was hungry all the time.” 

Mui Lan had to be on steroids after the 
transplant, which impacted her health. She 
suffered from water retention and her face had 
swelled into what she described as a ‘moon 
face’. She took a year to recover. 

I have become a stronger 
woman with a better 
appreciation of life. I do not 
take anything for granted. 
Family support is instrumental.

CONTINUING HER JOURNEY WITH 
GRATITUDE AND JOY 

Life improved after the transplant. Mui Lan no 
longer had to sit through dialysis sessions which 
allowed her to travel. She got back her social 
life and started to work as an administrator. 
10 years after her transplant, she got married. 
Today, the petite 62-year-old is a happy mother 
of two daughters, aged 19 and 26.

“I have become a stronger woman with a better 
appreciation of life. I do not take anything for 
granted,” she said. 

Mui Lan encourages would-be transplant 
patients to live on hope. “Family support is 
instrumental,” she added. 

“Though I’ll never get to meet my donor, I 
am forever grateful to him. A part of him lives 
with me and because of that I have been given 
the greatest gift – a new lease of life,” she 
concluded. 
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kidney graft failure to adopt dietary and lifestyle 
changes to slow down their disease progression. 

Besides working with patients, I also work with 
other team members such as dietitians and 
medical social workers who look at different 
aspects of the transplant process. In addition, 
we also actively participate in patient support 
groups and organise social functions to enable 
them to build networks to encourage each other. 

As TCs, we play a central and crucial role to the 
success of the Transplant programme and we 
hope to see the programme expand to benefit 
more patients. Another fulfilling aspect of my 
job that keeps me motivated is being able to 
nurture and develop the skills of my younger 
colleagues so that we work collaboratively to 
care for our patients.

Ms Lu York Moi
Clinical Transplant Programme Manager
Transplant Section
Singapore General Hospital

I joined SGH in 1995 as a clinical transplant 
coordinator (TC). Throughout my career, I 
sought opportunities to learn and improve my 

patient counselling skills so that each patient 
I interact with will be able to understand the 
transplant journey better. 

Going for an organ transplant can be a lengthy 
journey, which can be terrifying, stressful and 
confusing for patients. We guide them, clarify 
their doubts, and ensure that the whole process 
is as smooth as possible. We journey with the 
patients, and try to build relationships with 
them and their families. There are times when I 
would hold my patient’s hand to offer comfort, 
or just lend a listening ear to him or her to help 
ease their worries and fears. The best part of my 
career is being able to see my patients recover 
and regain their quality of life.

Transplant coordinators continuously review, 
monitor and educate our patients. We reinforce 
transplanted patients to adhere to their 
medication regime to achieve best graft survival. 
We encourage patients diagnosed with post-

Another fulfilling aspect of my job 
that keeps me motivated is being 
able to nurture and develop the 
skills of my younger colleagues so 
that we work collaboratively to 
care for our patients.
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Over the years, we’ve built a relationship with our 
patients and they now share their life encounters and 
experiences with us. It is heartening to see them cope 
well after transplant and achieve their goals in life. 

Ms Lee Puay Hoon
Senior Principal Clinical Pharmacist
Dept of Pharmacy
Singapore General Hospital

The field of transplantation is advancing 
with new developments making transplant 
pharmacy exciting. Pharmacists collaborate 

with a multidisciplinary team to achieve the best 
health outcomes for patients after transplant, 
ensuring they receive medication regimens that allow 
them to function at an optimal level. 

Our interaction with patients starts from pre-
transplant counselling for potential recipients of 
organ transplant. We prepare them for the changes 
that may come with a transplanted organ, particularly 
medication changes. Medication regimens given 
after transplant can be complicated. We frequently 
encounter patients who have a misconception 
that they require few or no medications after 
transplantation with a functioning organ. With 
counselling, we help them understand the 
importance of the medications after transplant and 
learn how to manage them. It might be challenging 
for patients at the beginning because they have to 
adjust their daily routines so that they can follow a 
strict schedule for their meals and medication.

Ms Pindar Yu
Senior Principal Dietitian 
Dept of Dietetics
Singapore General Hospital

Being a successful dietitian requires 
passion and motivation to improve the 
lives of others and treat each patient 

as a unique individual. We advise patients 
on dietary modifications by translating the 
science of nutrition into everyday information. 
Doing so, we empower our patients to create 
a journey supported by a healthy diet that is 
sustainable and practical.

In 2013, I met a patient who just started her 
peritoneal dialysis treatment. I educated and 

counselled her on her diet as certain electrolytes 
needed to be maintained within a normal range 
and it was critical to prevent malnutrition due 
to inadequate nutrition for her condition. These 
requirements were daunting for her. At our first 
encounter, we set achievable nutrition goals 
together, and she felt more reassured. Having 
adequate nutrition to maintain a good health 
status is essential while waiting for a transplant. 

Five years later, she converted to 
haemodialysis treatment. I went through the 
dietary changes required during the transition 
period, and her nutrition knowledge had 
vastly improved. In 2019, she finally received a 
deceased donor kidney transplant. With a new 
kidney and a new lease on life, she was eager 
to learn about the nutrition recommendations 
to tackle the possible challenges she will face.
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programme saw its first ABO incompatible 
living related kidney transplant from 
mother to son in 2009. It was heartening to 
see the bond between them get stronger. 
They encouraged each other along their 
treatment journey; and rejoiced when they 
saw the donated kidney functioning well. 

As technology advances, nursing kidney 
transplant patients also requires more 
specialised knowledge and skills. In 2018, 
the SingHealth Alice Lee Institute of 
Advanced Nursing revised the training 
curriculum to include other types of 
organ transplant management such as 
liver transplant, pancreatic transplant and 
lung transplant. 

Nurses can also upgrade their skills and 
knowledge through various transplant 
related courses, in-service talks and 
seminars. There are also sponsorships 
available for nurses to pursue an 
Advanced Diploma in Nephrology – 
Urology Nursing, as well as the overseas 
Health Manpower Development Plan 
(HMDP) Fellowship Programme to gain 
new knowledge and skills. 

Patient education is an important 
aspect of our work. We support patients 
when they have queries or feel anxious 
about their conditions especially 
patients on the transplant waiting list 
so that they are mentally, physically and 
emotionally prepared. It helps them 
better understand the medical treatment 
after the transplantation, as well as 
know how to care for themselves after 
they are discharged from hospital. Most 
importantly, we help patients understand 
that while we can provide the best care 
to improve their quality of life, transplant 
patients need to commit to a new lifestyle 
after transplantation.

Ms Seet Sor Kuan
Senior Nurse Manager
Dept of Urology (Ward 55B) 
Singapore General Hospital

My first encounter with kidney transplant 
patients was in 1996 in the General Surgery 
Unit at SGH where they were cared for 

after their surgery. Since then, I have witnessed the 
kidney transplant programme grow from strength to 
strength. In 1998, the Urology service was separated 
from the General Surgery Unit, and kidney transplant 
patients were then managed by the urologist and co-
managed with the renal physician.

In 2002, the Hand Assisted Laparoscopic Surgery was 
performed for the first time in SGH on a living donor. 
This surgery has reduced the risk of complications 
such as bleeding and wound infection, and shortened 
the length of stay in the hospital for the donor. 
Today, kidney transplant donors can be discharged 
as early as on the third day after the operation. For 
living donor transplant recipients, the length of 
hospitalisation ranges from six to 14 days. 

With an established system within SGH, kidney 
transplant patients are cared for by a multidisciplinary 
team of healthcare professionals looking into their 
physical, psychosocial and financial needs. The 

Most importantly, we help the patients 
to understand that while we can provide 
the best care to improve their quality of 
life, transplant patients need to commit 
to a new lifestyle after transplantation.
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myriad of clinical, surgical, pharmacology as well as 
nursing research to bring transplant advancements 
to where we are today. We also need to have the 
humility to accept failures and learn from these 
experiences, which will enable every transplant 
professional to contribute to transplant medicine 
for the next 10 years & beyond. 

This tribute goes out to the nurses at SGH Ward 
55B, Ward 42 and Ward 64E; Prof Christopher 
Cheng, Prof A. Vathsala, Associate Prof Terence 
Kee, Ms Lu York Moi, Ms Judy Tan & Ms Jenny 
Leong for the many wonderful memories. What 
unites us? The pure goal of giving life; giving 
hope. I Love You 3000.

Mr Mohamad Rizal  
Bin Mohd Razali
Nurse Clinician 1
Speciality Care Services
Sengkang General Hospital

After graduating from Nanyang Polytechnic’s 
Advance Diploma in Nephro-Urology 
Nursing in 2006, I was given a rare 

secondment opportunity to SGH Transplant 
Resource Centre (TRC); steered by Prof A. Vathsala. 

It was memorable as I was able to experience 
first-hand and began to appreciate the meticulous 
process of harvesting and implanting a kidney after 
watching Prof Christopher Cheng in surgery. 

I likened the work of nephrologists and urologists 
to master artists. With each transplant procedure, 
they leave their mark in the development of renal 
transplant, as they give hope to many patients for a 
new lease of life. 

Being a Muslim Clinical Transplant Coordinator, I 
witnessed that the Muslim community in Singapore 
was not always accepting of the idea of organ 
donation and transplantation. It was a challenge for 
me to initiate open dialogue discussions within the 
community, but I welcomed it because I saw it as an 
opportunity to effect change. 

After a period of collaborative consultations and 
good work by our Muslim leaders, the Islamic 
Religious Council of Singapore (MUIS) as well as 
many agencies, a booklet titled Organ Transplant 
in Islam: The Fiqh of Organ Transplant & Its 
Application in Singapore was published in 2007. 

The Fatwa (Islamic legal ruling) on HOTA which 
included Muslims then followed. This was an 
evolvement of the 1985 Fatwa, which positively 
reflects society’s forward thinking. Following these 
developments the discussions were also made easier 
with the heart-tugging Live On campaign in 2009, 
which remain relevant today. 

As we celebrate the many successful transplants 
that have been performed over the years, it is also 
important to show gratitude and commend the many 
people who have worked very hard and undertaken a 

Organ Donation in Islam -
An Act of Compassion
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transplant recipients who require ad-hoc medical 
attention. This will reduce the number of visits 
required to the A&E and protect the renal transplant 
recipients who are immunocompromised. The Renal 
APN will also provide teleconsultation for stable 
kidney donors who opt for remote monitoring.

As a caregiver to my late mother who underwent a 
kidney transplant, I have seen, first-hand, how the 
team provides quality and holistic care to patients. 
Later, she was diagnosed with Stage four stomach 
cancer and was given a prognosis of two weeks to 
six months. The care transition from active medical 
intervention to palliative care was seamless. The 
team acknowledged the importance of collaborative 
decision making and treatment plans were 
communicated well. This gave me great comfort, 
knowing that my mother was well taken care of, and 
I’m very proud to be part of the team caring for other 
kidney transplant patients.

Ms Maslinna Binte Abdul Rahman 
Nurse Clinician I (APN)
Specialty Nursing
Singapore General Hospital

I have been working in the renal 
department for 15 years, caring 
for kidney transplant patients. As a 

Renal Advanced Practice Nurse (APN), 
I have seen how the Kidney Transplant 
Programme in SGH has grown over the 
years, especially in terms of nursing 
education. 

A study conducted showed a lack of 
knowledge among nurses in caring for 
kidney transplant patients. This led to the 
development of the kidney transplant 
curriculum with the first Kidney Transplant 
Nursing Course implemented in 2010 in 
SGH. In 2017, this course was enhanced 
and revised to the ‘Solid Organ Transplant 
Course for Nurses’, which covers a wider 
aspect of transplant nursing. Moving 
forward, nurses who have a special interest 
in transplant nursing can enrol themselves 
into the Post-Graduate Diploma in Solid 
Organ Transplantation from 2021. 

With advancements in nursing 
education, advanced practice nursing 
in renal has emerged as a dynamic and 
exciting field in nephrology nursing. 
SGH had its first Renal APN in 2011. 
Since then, nephrology nursing has 
sprouted more specialised branches. 
In 2013, the training roadmap was 
enhanced for the Renal APN in the 
Kidney Transplant Programme. 

Since becoming a full-fledged Renal 
APN in 2016, I have been involved 
in both the inpatient and outpatient 
settings. My work includes providing 
outpatient consultation and reviews 
for kidney transplant recipients in the 
Transplant Disease Management Clinic 
(Transplant DMC) and Donor Follow-
up Clinic (DFUC) for kidney donors. 
With plans to expand services in the 
Kidney Transplant Programme, the role 
of the Renal APN will evolve to include 
providing rapid access to care for renal 
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Receiving a
Second Lifegiving

Staying healthy is the best advice I can 
give, because you won’t know when you 
will get that call for your new kidney. A 
suitable organ can be available at any time, 
hence, you have to be prepared to go for 
the procedure at a moment’s notice.
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Life has been challenging for 65-year-old 
Peter Seow, a finance, human resources and 
administration manager. He is one of the rare 

individuals in Singapore who has undergone not 
one but two kidney transplants. 

Peter was a healthy 18-year-old all set to begin 
his National Service when he discovered during 
a medical review that he had traces of blood in 
his urine. After being referred to the SGH Renal 
Unit, the doctor informed him that his kidney was 
progressively deteriorating. 

“As my illness advanced, I felt tired, thirsty, and my 
feet swelled. I would sleep for 12 to 14 hours a day, 
but still felt tired,” Peter said.

Five years later, seven months after the birth of his 

daughter, Peter was diagnosed with kidney failure. 

Instead of enjoying life with his newborn, he started 

dialysis three times a week at SGH for the next 
eight months. 

GIFT OF LOVE BETWEEN FATHER AND SON

The only option for Peter was a kidney transplant. 
Peter’s father, who shares the same blood type 
was the only match among his family members. 
He was willing to be a donor, but was met with 
strong objections from the family. “My dad was 
the sole breadwinner of the family, and my siblings 
were either in school or not working. We were 
concerned that the operation would affect his 
health,” he shared. 

It was only when Peter’s family heard that a cousin 
had been living with one kidney for close to 40 years 
that the family finally relented to let Peter’s father 
donate a kidney. The transplant was a success and 
the transplanted kidney began to function properly. 
Peter went back to work full-time.

My dad was the sole breadwinner 
of the family, and my siblings were 
either in school or not working. 
We were concerned that the 
operation would affect his health.
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conducted, he was found to be a suitable recipient. 
The transplant was scheduled the day after. 

Following the surgery, Peter had to undergo four 
dialysis sessions over two weeks before the kidney 
started to function. In the weeks after the operation, 
he also gained 12kg.

“During the two weeks that I was warded, I met 
another kidney transplant patient who shared that 
the medication made her bloated and gain weight. I 
felt relieved that I wasn’t the only one experiencing 
this. Doctors also shared with me that not many 
people undergo a second transplant. I am grateful 
for this second gift of life,” he said.

Peter was cared for by a team of healthcare 
professionals, but one nurse in particular left an 
impression on him. She was there to care for him 
for both transplants. “We are like old friends. She 
constantly reminds me about my diet and habits. We 
both recently participated in the Transplant Olympic 
Games in Amsterdam, where I was one of the runners 
while she was the coordinator.”

Peter’s advice to those on the transplant waitlist: 
“Staying healthy is the best advice I can give, 
because you won’t know when you will get that call 
for your new kidney. A suitable organ can be available 
at any time, hence, you have to be prepared to go for 
the procedure at a moment’s notice.” 

STAYING HEALTHY AND DISCIPLINED

Following the transplant, Peter was put on a strict 
diet for three years, which included one kilogram of 
cooked vegetables per meal. To keep in line with 
his diet, he often brought home-cooked food to 
work. This might have helped to double his kidney’s 
lifespan. Even though doctors had estimated the 
maximum lifespan of his transplanted kidney to be 
about eight years based on his father’s age, the 
kidney lasted him 15 years. 

RECEIVING THE SECOND GIFT OF LIFE 

In 1995, just as he returned from a six-month stint 
in Bangkok, he noticed that his legs were swollen 
and he felt thirsty all the time. A check-up revealed 
that the transplanted kidney was starting to fail. The 
doctors suspected that it could be due to a viral 
infection caused by food contamination when he was 
overseas. Within three months, he had to be back on 
dialysis. This time round, the wait for a new kidney 
took 13 years. 

Because of his dialysis, he had to wait for six years for 
his health to improve before he could be put on the 
transplant list. 

His first chance came on Boxing Day in 2008. A 
suitable kidney was found, but as he was third on 
the waitlist, it went to someone else. Two weeks 
later, he received another call and after tests were 

During the two weeks that I was 
warded, I met another kidney 
transplant patient who shared that 
the medication made her bloated 
and gain weight. I felt relieved that 
I wasn’t the only one experiencing 
this. Doctors also shared with me 
that not many people undergo a 
second transplant. I am grateful for 
this second gift of life,
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to get Better
Determinedand

Lai Yoke Ling believed in living life to the fullest. 
Being adventurous and independent, she has 
been living on her own since she was 18. She 

enjoyed travelling and outdoor activities but her life 
changed drastically when she was diagnosed with early-
stage kidney disease in 2000 after a seemingly trivial 
consultation with the urologist for a urinary  
tract infection. 

SHE NEEDED A NEW LIFESTYLE

An ultrasound revealed that Yoke Ling’s kidneys were failing. 

It was a big blow to her as she was the sole breadwinner 
in her family, supporting her parents and four younger 
siblings. She was worried about them if she had to go 
for dialysis which is a time-consuming treatment. 

As her disease was still in the early stages, her doctor at 
SGH, advised her to change her diet. Initially, it was tough 
as she was used to having meals at hawker centres, but 
she was motivated to adopt a healthier lifestyle. 

Disciplined

For patients waiting on a transplant, 
don’t give up hope. Treasure what 
you have now instead of focusing on 
how long more you have.
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An opportunity came in 2018 when she received a call 
that she was first in line to receive a kidney.

“We (my husband and I) were stunned as the average 
waiting time for a kidney is eight to nine years. We did 
not know then if I would be able to go through with 
the surgery,” she shared. 

SHE RECLAIMED HER LIFE 

The transplant was a success. She woke up from the 
surgery in extreme pain, but it was worth it as the 
transplant changed her life in more ways than one. 

“I am more confident now. My mind is clearer, and 
my health is better. I still need to cope with the side 
effects of the medication, but it is definitely better 
than dialysis.”

Having been through so much, she also has a piece 
of advice for those still coping with the illness. 

“For patients waiting on a transplant, don’t give 
up hope. Treasure what you have now instead of 
focusing on how long more you have.” 

Her steely determination paid off, and she was 
able to remain healthy for 13 years.

SHE REALISED HER BEST OPTION WAS 
A DIALYSIS

When her kidneys started deteriorating, one of 
her sisters stepped forward as a donor. It was 
a match, but the transplant could not proceed 
as Yoke Ling’s condition was not optimal for a 
transplant. She had to go for dialysis. 

She was advised to consider peritoneal dialysis, 
which could be done at home via a catheter 
inserted in the abdomen. There are two types: 
continuous ambulatory peritoneal dialysis 
(CAPD), which involves manually exchanging 
dialysis fluids four times a day; and automated 
peritoneal dialysis (APD), which uses a machine 
to perform the exchange overnight as the 
patient is sleeping.

Yoke Ling underwent surgery to insert the 
catheter, which was her lifeline for the next 
four-and-a-half years. She had to time her daily 
routine around her nine-hour dialysis - utilising 
APD when she was home and switching to 
CAPD when she had to travel.

“The treatment was effective with little side 
effects. I only started feeling tired and lethargic 
from the second year onwards,” said Yoke Ling. 

SHE CONQUERED HER FEARS 

The demanding regiment of long-term 
dialysis was taking a toll on Yoke Ling, and she 
harboured hopes to lead a normal life again. 

I am more confident now. 
My mind is clearer, and my 
health is better. I still need 
to cope with the side effects 
of the medication, but it 
is definitely better than 
dialysis.
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transplants performed in SingHealth from  
1991 to December 2019

5565

TRANSPLANT
CORNEAL

SEB officially opened by  
Former President Wee Kim Wee.

SEB was established as a non-profit  
organisation with a donation of 
S$125,000 from Rotary Club of 
Singapore West with matching  
grant from Ministry of Health (MOH).

1995

1991
Singapore Eye Bank (SEB) 
founded within Singapore 

National Eye Centre (SNEC).

SNEC established in the  
grounds of old surgical block in  

Singapore General Hospital (SGH).

First Corneal  
Transplant performed  

in SNEC.

1 1 8

S i n g H e a l t h  D u k e - N U S  T r a n s p l a n t  C e n t r eC o r n e a l  t r a n s p l a n t  p r o g r a m M E



SEB commenced 
DSAEK Pre-cutting.

2011

SEB commenced  
DMEK Pre-Stripping.

2019

Inauguration of SEB upgraded facility 
with new Lee Kong Chian Centre of 
Excellence in Corneal and External 

Eye Diseases (EXCEED).

Upgrading of SEB facility and 
enhancement of infrastructure with 

generous donation from Lee Foundation.

Hospital Eye Donation Prgramme 
(HEDP) introduced in SGH.

First HEDP cornea  
donation procured.

20101996

SEB/EXCEED relocated to 
current upgraded facility at 

SNEC Level 7.

2018

HEDP introduced in  
Tan Tock Seng Hospital (TTSH).

2002

HEDP introduced in  
Changi General Hospital (CGH) 

(Reactivated in 2010).

Inclusion of Cornea into Human 
Organ Transplant Act (HOTA).

Launch of SEB Cornea Procurement 
Accreditation Course.

2004

HEDP introduced in  
National University Hospital (NUH).

2013

SEB was relocated to Level 2 Tower Block of SNEC.
2001
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The Now and the Future  
of Corneal Surgery

It has never been a more exciting time to 
be performing corneal transplantation 
and to be a corneal surgeon. However, I 
still think the best is yet to come. 

Prof Jodhbir Singh Mehta
Programme Director
Corneal Transplant
SingHealth Duke-NUS Transplant Centre

Head and Senior Consultant
Corneal and External Eye Disease Dept
Singapore National Eye Centre

cellular transplantation. We already have a 
few on-going clinical trials on endothelial cell 
therapy and epithelial cell therapy. As more is 
known about the biology of these cells, more 
centres will start to perform further trials. 

Currently, these treatments are expensive, and 
this needs to be considered, but improvements 
in culture techniques and regional and global  
co-operations could help drive costs down. Not 
every hospital needs a Good Manufacturing 
Practices (GMP) facility, city and regional specific 
ones may suffice. Regenerative therapy techniques 
are also coming to maturation for certain 
conditions and newer medical therapies may be 
able to delay our patients needing transplantation. 
Corneal surgery has come a long way in the last 
two decades, and the improvements have been 
dramatic. It has never been a more exciting time 
to be performing corneal transplantation and to 
be a corneal surgeon. However, I still think the 
best is yet to come. 

Corneal surgery has changed dramatically 
over the last two decades. We have 
seen a significant shift in most centres 

to lamellar keratoplasty with Endothelial 
Keratoplasty (EK) leading the way. Surgeons 
have shifted to this new technique as a result of 
reduced rejection rates, less use of postoperative 
drops, tectonically stronger eyes and better 
visual acuity results.

Despite many centres adopting these newer 
techniques, there is a huge global disparity. If we 
want everyone to benefit from these improved 
outcomes, there is a strong emphasis on 
leading centres to (i) publish high-quality studies 
showing the benefits of these procedures (ii) 
ensure there are adequate training courses 
for people to learn these procedures both at 
meetings locally and internationally (iii) ensure 
all fellowship training programmes teach these 
procedures (iv) try to deskill these surgeries even 
further (v) pursue active research programmes to 
improve things further. 

Despite all this effort, there is still the issue of 
a global shortage of tissue. Newer cell-based 
therapies offer much hope in trying to alleviate 
this problem. If the last two decades have been 
the rise of selective tissue transplantation, the 
next two decades will be the rise of selective 
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The SEB came into being when Prof Arthur 
Lim established SNEC in 1991. I formally 
took over the medical directorship of SEB 

soon after. We initiated the first of our local cornea 
donor programmes, the HEDP with SGH in 1995, 
followed by other HEDPs in TTSH, CGH and NUH. 
SEB is one of the most successful eye banks in Asia 
and one of the few Asian eye banks with a very 
significant local corneal donor programme. 

With Lee Foundation funding, we formed the 
Asia Cornea Foundation (ACF), which has 
funded SEB and its programmes, including the 
establishment of a new eye bank in Sri Lanka 
with the Colombo Eye Hospital (the National Eye 
Bank of Sri Lanka). SEB became an exemplary 
model eye bank when I established the Asia 
Cornea Society (ACS) and the Association of Eye 
Banks of Asia (AEBA). AEBA today is finalising 
its Asian eye banking medical standards, with 
the assistance of Dr Howard Cajucom-Uy, who is 
SEB’s Assistant Director.

On my way to work in November 2019, I learnt 
on BBC World Service that Sister Gerard 
Fernandez, a local Catholic nun in Singapore, 
had been named one of the BBC’s Top 100 
Women in 2019. Sister Gerard Fernandez was 
a long-term corneal transplant patient of mine, 
who has been quietly counselling many prisoners 
for over four decades and has touched the lives 
of so many people and their families. Sister 
Gerard stands out among my patients. She 
has been a sterling supporter and advocate 
for SEB and highly supportive of corneal and 
organ donation, having volunteered her time 
and efforts over the years to help support 
SEB’s public corneal donation programmes. I 
performed corneal transplants in both of Sister 
Gerard’s eyes almost a decade ago, and today 
she still sees me (literally) often in my clinic. I 
have also performed transplants in several of her 
family members. 

The Singapore Eye Bank -  
A Personal Perspective,  
and an Inspirational Patient

I am so proud that SEB has done so much 
for our corneal transplant patients, and that 
indeed, patients like Sister Gerard have paid 
it forward by helping other fellow human 
beings. The Gift of Sight just keeps on giving.
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Sister Gerard was able to benefit from some of the new 
forms of corneal transplantation, which we have helped 
to pioneer and develop in Singapore. I performed the 
Deep Anterior Lamellar Keratoplasty (DALK) transplant 
procedure for her in both eyes. DALK replaces only the 
front layers of the cornea, which greatly reduces the risk 
of corneal transplant rejection and graft failure. We have 
also pioneered EK transplant procedures where we only 
transplant the inner corneal layers. Recently, we also 
introduced our new and patented EndoGlide Descemet 
Membrane Endothelial Keratoplasty (DMEK) device, 
which is helping to simplify the latest DMEK procedure.

SEB has been tracking over 5,000 corneal transplants 
through our Singapore Corneal Transplant Registry 
(SCTR), which has resulted in many scientific 
publications showing that newer procedures like DALK 
and DMEK have indeed much higher graft survival rates.

I am so proud that SEB has done so much for our 
corneal transplant patients, and that indeed, patients 
like Sister Gerard have paid it forward by helping 
other fellow human beings. The Gift of Sight just 
keeps on giving.

Prof Donald Tan
Visiting Senior Consultant
Corneal and External Eye Disease Dept
Singapore National Eye Centre

Medical Director (2008 – 2014)
Singapore National Eye Centre

Corneal transplantation has undergone 
a paradigm shift from full-thickness 
penetrating keratoplasty (PK) in the 

past to selective keratoplasty in the present 
where only the diseased layer of the cornea is 
replaced, resulting in higher graft survival rates 
and better visual outcomes.

Currently, at SNEC, about 80% of corneal 
transplants performed are selective 
keratoplasty procedures. EK is performed 
for endothelial corneal diseases and anterior 
stromal keratoplasty for corneal stromal 
diseases. Many patients have since benefited 
from these procedures. 

One of my patients is Kalaivani Elangovan, 
a 32-year-old preschool vice principal who 
suffered from bilateral advanced keratoconus 
(a corneal stromal dystrophy) requiring bilateral 
corneal transplantation DALK procedures in her 
left eye when she was 22 and right eye when 
she was 26 years old respectively. Prior to the 
DALK procedures, she had to wear specially 
designed rigid gas permeable contact lenses as 
glasses could not correct her vision due to her 
corneal condition. As her keratoconus condition 
worsened, the contact lenses could no longer 
correct her vision and she had to undergo the 
DALK procedures. (See Figure 1).

The benefit of the DALK procedure compared 
to PK (performed in the past for advanced 
keratoconus) is that only the corneal stroma 
is replaced and the patient’s Corneal 
Endothelium (CE) is retained. This means that 
there will not be any risk of corneal endothelial 
rejection which is the major cause of graft 
failure in corneal transplantation. In addition, 
the immunosuppression regime (consisting of 
topical steroid medications) after the DALK 
procedure is of shorter duration than that of 
PK and patients usually can stop medications 
6-12 months post-operatively resulting in fewer 
side-effects secondary to immunosuppression. 
Another disadvantage of PK is significant 
corneal endothelial attrition over time with 
60-70% endothelial cell loss at five years 
reported in major studies on PK graft survival. 
This alarming rate of endothelial cell attrition 
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Figure 1 Figure 2

A/Prof Lim Li
Senior Consultant 
Corneal and External Eye Disease Dept
Refractive Surgery Dept
Cataract and Comprehensive Ophthalmology Dept
Singapore National Eye Centre

Battling an eye condition of Cornea Keratoconus 
in both eyes, I face difficulty enhancing my 
professional development as my vision was 
affected. After successful transplant surgeries, 
I managed to excel and attain a Master of 
Education. The healthcare professionals guided 
and kept me at ease during the entire process. 
The surgeries not only gave me back my vision, 
but it also gave me freedom from that feeling of 
defeat by my disability.

Corneal transplant surgery has changed my life. 
I will always remember to take the time to enjoy 
and appreciate the visual beauty that surrounds 
me not only for myself but also for my donor, 
whose selfless act of generosity has given me 
the most precious gift I have ever received. 
Organ donation is a precious act; donate and be 
a sparkle in someone’s life,” shared Kalaivani. 

is not seen in DALK procedures, enabling the DALK 
procedure to have far longer survival than the PK. 
Currently, Kalaivani enjoys perfect vision (6/6) with 
glasses correction (See Figure 2). Considering 
her young age, it is a major advantage for her to 
undergo the DALK procedure instead of PK as the 
DALK procedure is more likely to last her a lifetime 
than the PK procedure. Kalaivani shares about her 
eye condition, the DALK procedures, and how it 
impacted her life:

“My eye condition touched every facet of my life: my 
marriage, job, social life and ability to remain physically 
active. I eventually found myself planning my life 
around my condition and my days became identified 
as ‘good eye days’ or ‘bad eye days’. I was anxious 
to have the procedure, get through the recovery and 
return to living my life the way it was before. 

Many patients have since 
benefitted from these procedures. 
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Seeing a Brighter Future 
Be a hope or symbol to someone’s life!
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Kalaivani looks up to Dr Lim Li  
as a motherly figure who had 
been very supportive and 
understanding throughout her 
ordeal. 

CORRECTING HER CONE-SHAPED CORNEA 

At SNEC, Dr Lim Li discovered that Kalaivani was 
suffering from cornea keratoconus in her left eye. The 
condition occurs when the cornea thins and gradually 
bulges outward into a cone shape. This causes 
blurred vision and may also cause sensitivity to light 
and glare.

Initially, she could use hard contact lens to correct her 
vision, however as the cornea started getting sharper, 
the lens could no longer adhere to her eyeball and 
would keep falling off.

That was when she was advised to go for a transplant. 
Despite being told that the success rate was 99% with 
only a 1% chance of rejection, Kalaivani was filled with 
trepidation. It was major surgery, and she has her fear 
of needles and pain.

DEALING WITH A ROUGH SEA OF 
EMOTIONS

This fear led her to read extensively about corneal 
transplants to enhance her knowledge on the subject. 
Fortunately, Kalaivani also had the emotional support 
of her mother, who is a nurse. She told herself that 
she had to go through it since she had no other 
option. She made up her mind and took this bold 
decision to go ahead with her first corneal transplant 
in 2009 for her left eye. 

Kalaivani did not have to wait long before she was 
told that there was a cornea for her. She remembered 
the moments leading up to the surgery very clearly, 
right down to how she had to remove her nail polish, 
and how there were three nurses helping to hold 
her and comfort her. When she awoke, her eyes 
were swollen and painful. By the next morning, her 
bandages were removed. Though she had difficulty 
opening her eye, she was relieved to hear the 
doctor’s assessment that all the stitches were in place, 
and the cornea was good. 

In 2007, 20-year-old Kalaivani was embarking 
on her teaching career when she began 
experiencing blurry vision. She often boarded 

the wrong bus as she could not see the bus 
number clearly. Her eyesight was deteriorating 
at such a fast pace that she had to change her 
spectacles every six to eight months. 

Kalaivani was unaware that the cornea in her 
left eye was protruding. However, sensing that 
something was wrong, she went for an eye 
check at CGH where a senior consultant noted 
the shape of her cornea and referred her to 
the SNEC. 

1 2 5

C e l e b r a t i n g  t h e  G i f t  o f  l i f e ,  G i f t  o f  h o p e C o r n e a l  t r a n s p l a n t  p r o g r a m M E



The gift of sight from two donors 
has given her a new lease of life

NOT TAKING HER EYES OFF HER GOAL

After the success of her first corneal 
transplant, Kalaivani could see the world 
much more clearly. She was able to work on 
the computer for long hours and also gained 
greater confidence to pursue her Masters in 
Education. She could also return to her hobby 
of scrapbooking. 

However, when Kalaivani was in the second year 
of her studies, she discovered that her right 
eye was suffering from cornea keratoconus 
too. Despite going through the symptoms of 
blurred vision and migraines again, she was 
determined to complete her Master’s degree, 
which she did in June 2013.

THE SECOND CORNEAL TRANSPLANT

Kalaivani went for her second corneal transplant 
in October 2013. In both cases, she was very 
fortunate to have found cornea donors within a 
short waiting time.

For her second transplant, she was already on 
the operating table when the nurse informed 
her that they could not do the operation as the 
report showed a thinning of her blood. She 
had to wait for another three weeks before the 
doctor could operate on her right eye.

A NOTE OF APPRECIATION AND 
ENCOURAGEMENT

Today, the 32-year-old Kalaivani leads a fulfilling 
life as the Vice Principal of Sparkle Tots and a 
mother of a four-month-old baby girl. The only 
side effect from her corneal transplants appears 
to be high astigmatism, which she was told 
was common, and she has learnt to live with it. 

It was a small price to pay for the joy of being 
able to see clearly.

Kalaivani looks up to Dr Lim Li as a motherly 
figure who had been very supportive and 
understanding throughout her ordeal. She is 
also thankful for the excellent support from her 
family, especially her mother, sister and uncle 
and also her school, who helped her complete 
her Master’s degree. 

The gift of sight from two donors has given 
her a new lease of life, and for that, she is 
grateful to them and their families. Her advice 
to patients on the waiting list is “Always there 
is hope”.

She encourages people to donate organs so 
that they can remain alive in someone else. 
“Be a hope or symbol to someone’s life!”  
says a beaming Kalaivani.
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Dr Anshu Arundhati
Senior Consultant 
Corneal and External Eye Disease Dept
Refractive Surgery Dept
Cataract and Comprehensive Ophthalmology Dept
Singapore National Eye Centre

The SCTR is a prospective ongoing study 
that has tracked data on all transplants 
done at SNEC since 1991. Being 

the largest Asian registry of its kind, SCTR 
has provided valuable information on graft 
outcomes and enabled us to work towards 
providing innovative solutions to enhance graft 
success in the long term.

To date, a total of 5244 corneal graft surgeries 
has been performed at SNEC. With the 
evolution in techniques in the last decade, 
there has been a paradigm shift towards 
lamellar surgeries in the form of Anterior 
Lamellar Keratoplasties (ALK) and EK for 
stromal and endothelial disorders respectively. 
Currently, nearly 80% of grafts in SNEC are 
lamellar. This dramatic shift in performing 
lamellar surgeries compared to full-thickness 
corneal grafts is primarily because the analysed 
data has shown vastly improved graft outcomes 
for our patients. Our first and fifth-year graft 
survival rates for ALK have been excellent at 
95.8% and 93.9% respectively. 

For EK, the two main techniques currently 
employed are Descemet Stripping 
Automated Endothelial Keratoplasty (DSAEK) 
and DMEK. Our first and fifth-year outcomes 
for DSAEK for all indications are 94% and 
74% respectively. Our DSAEK programme 
was initiated in 2006 and improvements in 
technique, specifically the introduction of the 
Tan Endo-glide, has revolutionised DSAEK 
surgery with significantly better outcomes 
not just in Singapore but also globally. DMEK 
is a newer technique which involves the 
replacement of only the endothelium with its 
Descemet membrane. Refinements in DMEK 
technique at SNEC has helped reduce the 
learning curve and improve outcomes. 

The SEB has played a pivotal role since its 
inception in 1991. The success of our corneal 

Singapore Corneal Transplant Registry (SCTR)

transplant programme is highly dependent 
on SEB. The programme provides good 
quality corneas to our surgeons from both 
local and foreign sources and has upscaled 
to provide us with pre-cut DSAEK, ALK and 
DMEK tissue further enhancing the success 
of our programme.

Many new and innovative strategies are 
on the horizon to further improve graft 
outcomes and corneal tissue availability for 
our surgeons.
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Dr Ong Hon Shing
Consultant
Corneal and External Eye Disease Dept
Singapore National Eye Centre

The cornea is the transparent structure 
at the front of the eye. A clear cornea 
is essential for good vision. However, 

diseases of the cornea can lead to loss of 
corneal transparency and can cause blindness. 
Loss of vision from corneal diseases results 
in patients requiring corneal transplantation 
surgery, where diseased corneal tissues of 
recipients are replaced by healthy donor 
tissues in an aim to restore vision. With 
significant advancement in medical science and 
improvement in surgical techniques over the 
past two decades, corneal transplant surgeries 
are now increasingly effective at restoring vision 
in patients with corneal diseases.

The availability of suitable donor corneas 
restricts the number of transplants that can 
be performed. Currently, the main barrier for 
corneal transplantations is a lack of supply of 
donated corneas, both locally and worldwide. 
Other barriers to corneal transplantations 
include the need for specialised surgical 
expertise, high cost, and risks of transplant 
rejection or failure. 

At SNEC and Singapore Eye Research Institute 
(SERI), extensive research is being performed 
to develop alternative approaches that are less 
dependent on the availability of donated corneal 
tissues for the treatment of corneal diseases. 
One such approach is cell-based therapy. Cell-
based therapies explore ways through which 
cells from a single donor can be expanded in 
culture to potentially benefit multiple patients 
compared to one donor cornea, which benefits 
only a single recipient.

As a clinician on an academic track, I work 
with the Tissue Engineering and Cell-Therapy 
group in SERI, headed by Prof Jodhbir Mehta. 
Our group has investigated the use of cell-
based therapies to treat the different layers 
of the cornea that can be affected by the 
disease. With our team of scientists, we have 
evaluated the use of cells that are cultured 
in the laboratory for the treatment of corneal 
diseases. Through various experimental 
models, we found that the delivery of these 
laboratory-cultured cells to diseased corneas 
via injection is beneficial to restoring normal 
corneal function. In another approach, we 
have used laboratory-cultured cells to create 
tissue-engineered corneal transplants. Clinical 
trials to investigate the effectiveness of both 
these methods in the treatment of patients with 
corneal diseases are currently underway.

Cell-based therapies can potentially address 
the problem of a global shortage in donor 
corneas needed for corneal transplant surgery. 
Although conventional corneal transplantations 
are still the current standard of care for corneal 
diseases, these techniques may be superseded 
by novel cell-based therapies in the not too 
distant future. 

Beyond Corneal Transplantation
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He Was Brave. He was Selfless. 
He Lives On.

Ever so rarely, one has the good fortune of 
coming across someone inspirational who, 
through his thoughts and actions, positively 

affirms one’s unyielding crusade. I had the privilege of 
doing so. He was Jordan. 

In September 2014, through his doctor, the SEB was 
made aware of Jordan Lim Tow Wen’s wish to donate 
his corneas. He was not quite 18 years old, below the 
legal age to make a donor pledge, and certainly, too 
young to be making such arrangements. No. Not for 
Jordan. For Jordan was in his final weeks. 

Jordan was first diagnosed with osteosarcoma 
(cancerous bone tumour) in 2009 at the age of 12. 
He was visibly well after a year of chemotherapy 
and went about his life and favourite things until an 
unfortunate and aggressive relapse in December 
2013. He underwent an immediate operation followed 
by chemotherapy and by February 2014, Jordan and 
his family were told he had limited time to live. It was 
a crushing shock to his family. Jordan took it upon 
himself to gradually ease his parents into coming to 
terms with the doctor’s prognosis, preparing them 
emotionally for his impending departure. Jordan was 
a pillar of strength for his family. If he was afraid, he 
had never let it show. He was brave. 

Closer to heart, Jordan had touched me 
profoundly. He continues to inspire me and 
remains as a sterling reminder of the meritorious 
spirit of giving that is alive in everyone.
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Dr Howard Yu Cajucom-Uy
Assistant Director
Singapore Eye Bank
Singapore National Eye Centre

Prof Donald Tan and Prof Jodhbir Mehta conceptualised 
the Tan Endoglide, a device in the SNEC in the late 
2000s. At that time, a new technique of selective 

corneal transplantation via keyhole surgery called DSAEK 
was taking the ophthalmic world by storm. A machine 
is used to cut a thin section of the inner donor cornea 
containing cells and push it into the recipient’s eye. Our 
SNEC corneal surgeons were keen to try this out and 
employed the standard technique of folding donor tissue 
like a taco and inserting it into the eye. After the first series 
of cases, our surgeons found the results less than ideal due 
to relative technical difficulty and the significant amount of 
cell damage incurred by the donor tissue. They then sought 
to develop a technique and invent a device where instead of 
pushing the tissue into the eye, the donor tissue was gently 
scrolled and pulled through. 

There were numerous brainstorming sessions and 
discussions with industry players, followed by months of 
furious activity involving prototype designs, redesigns and 
further refinement. The eye bank was asked to provide 
experimental animal and human models for many a wet lab 
to try out the various prototypes, techniques and specialised 
instruments. Once regulatory clearance was obtained in 
2009, the Endoglide was ready for use on our patients.

The Tan Endoglide was the first Food and Drug 
Administration (FDA)-approved device for use in EK. It 
has gained traction during international ophthalmology 
meetings, and once numerous published papers validated 
the superior results, surgeons from Asia, Europe and the 
US started using it. To date, over 5,000 surgeries all over 
the world have been performed using a device that was 
invented right here in our very own SingHealth campus.

As he wished, Jordan spent his remaining 
days with his family and eventually, broached 
the subject of organ donation. He was 
also thinking of helping others in his final 
moments and, while his medical condition 
precluded him from organ donation, he could 
donate his corneas, which are not affected by 
cancer. He was visibly disappointed that he 
could not help more people. He was selfless.

Jordan succumbed to osteosarcoma in 
the left leg and left us in October 2014. 
Understandingly, it must be difficult for 
anyone to bear the thought of having any 
part of our loved one’s body removed upon 
death. Through regular interactions with 
donors’ next-of-kin however, we learnt that 
many sought solace and comfort in knowing 
that a part of their loved ones could live on 
through the precious gift of sight. Jordan’s 
eye donation went on to restore the sight 
of two people, enabling them to return to 
their daily lives, which would otherwise have 
remained a struggle.

Closer to heart, Jordan had touched me 
profoundly. He continues to inspire me 
and remains as a sterling reminder of the 
meritorious spirit of giving that is alive in 
everyone. It is charitable people like him 
that motivate my colleagues and I in our 
daily crusade against corneal blindness in 
Singapore. 

He lives on. 

Ms Pang Chia Li
Assistant Director
Singapore Eye Bank
Singapore National Eye Centre
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Ms Zhang Jia Qin
Principal Eye Donation Counsellor
Singapore Eye Bank
Singapore National Eye Centre

Mr Jonathan Goh
Eye Donation Counsellor II
Singapore Eye Bank
Singapore National Eye Centre

As an Eye Donation Counsellor (EDC) in the 
SEB, I counsel the next-of-kin about cornea 
donation after the death of their loved one. 

I also screen referrals to identify a suitable case 
by checking medical notes and performing eye 
examinations. In the event the death is deemed a 
Coroner’s case, I am called upon to liaise with the 
Investigation Officer (IO) and State Coroner.

In my role, I face resistance from the older generation 
on tissue donation. To engage relatives in a 
conversation on donation is challenging, especially 
when they have just lost a loved one. However, 
through organ donation, some families find closure in 
their grief, knowing that their loved one continues to 
help others even after their passing.

Five years ago, I met a mother who decided to donate 
her daughter’s corneas. Her pregnant daughter fell 
in the bathroom and succumbed to her injuries after 
giving birth to premature twins. She believed that her 
daughter’s eye would enable more to live a ‘whole’ life. 
“My daughter’s eye will live on…”. I was immensely 

Dr Wee Kim Wee officially opened our Eye Bank 
in 1995. The HEDP was introduced in SGH in 
1996 to boost local cornea donor rates. Today, 

HEDP covers SGH, TTSH, CGH and NUH.

SEB has procured 3,072 corneas locally since the 
initiation of this programme in 1996, with 71% 
(2,124) solely attributable to HEDP.

The list of patients awaiting corneal transplants 
continues growing as accessible healthcare and 
standards of living contribute to bringing more 
cases to our attention. As of this writing, our cornea 
waitlist goes up to 39 patients; each prepared to 
wait around 69 days before available tissue can be 
assigned. Paired with the 500 transplant surgeries 
that are performed on average a year, it becomes 
clear that demand outpaces supply. We strive 
towards our goal of becoming self-sufficient in our 
procurement supply in the near future. 

Hospital Eye Donation Programme

touched by her words and noble act although deeply 
saddened for her recent loss.

To every person who has pledged to donate and also 
families who made the difficult decision to donate 
the corneas of their loved ones who have passed, you 
have my respect.
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Dr Darren Sai
Senior Tissue Coordinator II 
Singapore Eye Bank 
Singapore National Eye Centre 

As a Tissue Coordinator (TC) with SEB, I am 
responsible to ensure patients receive a 
suitable cornea for transplant.

On average, we attend to three cornea recoveries 
weekly. I oversee the recovery and evaluation of 
donated corneas, match them to recipients and prepare 
corneas for transplant. When activated for cornea 
recovery, I reassess the referee’s suitability for donation. 
I also train junior TCs and new eye medical doctors to 
recover high-quality cornea tissue from donors. 

I evaluate donated corneas for suitability by 
screening for the presence of contraindications or 
communicable diseases and perform assessments 
of quality by conducting a slit-lamp examination and 
specular examination. After obtaining acceptable 
results from serology testing and quality assessments 
are complete, the donated cornea is ready for 
transplant. Once corneas are approved for transplant, 
I assign the most suitable cornea to registered 
recipients that are on a wait-list that has on average 
30-40 patients at any point of time. 

One of our eye bank’s noted accomplishments is 
providing cornea surgeons with the donor cornea 
tissues for advanced surgical procedures such as 
DSAEK and DMEK. Both procedures are associated 
with better clinical outcomes and reduced healthcare 
costs to patients compared to the alternatives. 

It gives me great satisfaction when patients regain 
sight after receiving treatment for various cornea 
diseases or damages. Knowing that we contribute 
to our patients’ improved quality of life makes 
our efforts worthwhile. We hold ourselves to high 
standards and take pride in our role as suppliers 
of quality tissue so as to improve the treatment 
outcomes for our patients. 

The Future of Corneal 
Transplantation: Tissue 
Engineered Endothelial 
Keratoplasty (TE-EK)

The human CE is the innermost cellular 
layer of the cornea and keeps the cornea 
transparent for clear vision. In the event 

of an acute physical or surgical trauma, or 
degenerative damage to the CE due to hereditary 
diseases, dysfunctional CE capacity to function will 
be diminished, resulting in stromal edema followed 
by corneal clouding, loss of visual acuity, and if left 
untreated, corneal blindness. 
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Ms Soh Wee Wee
Nurse Clinician
Nursing Clinic C (OPD)
Singapore National Eye Centre

When Baby D was born in Hanoi, her 
cornea was opaque with retina inflated. 
Diagnosed with glaucoma in both eyes, 

surgery was recommended to place a valve inside 
each eye to reduce eye pressure. She underwent two 
surgeries, but her eye condition did not improve. 
Her mother brought her to the SNEC when she was 
five months old. The corneal doctor recommended 
corneal transplantation of both eyes to provide 
some form of vision to her child. A corneal transplant 

nurse counsellor coordinated with SEB to procure 
corneas for baby D and liaised with KK Women 
and Children’s Hospital (KKH) to perform surgeries 
in their operating theatre. After one year of 
intensively seeking treatment for their child, the 
parents received the breakthrough they had 
hoped for. The first and second corneal transplants 
were performed in March and May 2017 in KKH. 
After both transplantations, their child became 
visually aware of her surroundings. All the money 
they had borrowed from relatives and friends 
for Baby D’s treatment became worthwhile. The 
family continues to travel to Singapore for her 
follow-up checks and medication for post corneal 
transplantation care. Both parents are presently 
working hard to return the money they borrowed.

As a corneal transplant nurse counsellor, I 
empathise with patients who faced hopelessness 
and eventually, regained their hope and vision. 
As a healthcare professional, I am glad I can 
provide emotional support, maintain the safety 
of surgeries for patients and focus on educating 
patients on pre and post-operation care in 
corneal transplantation.

Dr Gary Peh
Junior Principal Investigator
Tissue Engineering & Cell Therapy
Singapore Eye Research Institute

Restorative corneal transplant surgery is the only 
conventional option to restore vision. This can 
be done via either a full thickness PK or selective 
replacement of the dysfunctional CE by EK, both of 
which requires the use of cadaveric donor corneas 
suitable for corneal transplantation in a one-donor 
cornea to one-recipient surgery. However, the 
current global demand for donor cornea graft 
materials exceeds the supply provided. As such, 
there is a pressing need to explore novel and more 
sustainable options for the treatment of corneal 
endothelial diseases.

At SERI, extensive research has cultivated functional 
corneal endothelial cells. The capacity to propagate 
these primary cells enables scalable expansion of 

sufficient corneal endothelial cells from a single 
donor to potentially treat multiple individuals 
(between 40-60). We have successfully 
obtained the approvals required to conduct 
a first-in-man clinical trial using corneal graft 
material generated within a Cell Therapy 
Facility certified by Health Science Authority 
(HSA) here within SingHealth’s Outram campus. 
We look forward eagerly to initiate the TE-
EK first-in-man clinical trial and hope to start 
recruitment within the first quarter of 2020.
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A New Lease 
of Sight

For 80-year-old Mr Lee Keng Gnan, simple pleasures 
such as driving out for a meal, watching television 
and reading the newspapers are the perks of a 

retiree. The self-professed introvert takes good care of 
his health and enjoys spending time with his wife. He 
was doing everything right to ensure he could enjoy a 
good quality of life after he retired. The only thing he 
did not foresee was the onset of vision problems. 

FACING HIS FEARS 

In 2008, Mr Lee had cataract surgery for both eyes. As 
the years went by, his vision progressively worsened. 
Then in 2016, he noticed that the vision in his left eye 
was getting blurry. 

The gift of sight is priceless and I 
assure you, you will definitely have 
a better quality of life after that.
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The healthcare team who took care 
of me was very helpful, especially the 
nurses. When you need anything, they 
will quickly come and attend to you.

“I could not watch television clearly and I 
lost interest in reading as I had to strain my 
eyes just to read a page of the newspapers. 
I also had difficulty driving at night. I could 
not see clearly especially in my left eye and 
it was dangerous because I was not able to 
see oncoming traffic on my left while driving,” 
shared Mr Lee. 

A check up at the hospital revealed that his 
blurred vision was caused by a defective 
cornea. A corneal transplant was a possible 
solution but he was initially against the idea 
for fear of going blind. However, as his vision 
deteriorated after a year, he changed his mind.

ON THE WAY TO BETTER VISION

It usually takes three months for a suitable 
cornea to become available but Mr Lee 
was fortunate to have found a match within 
five weeks. His transplant took place in 
September 2018.

Throughout his journey, his wife was his pillar 
of support and encouragement. Mrs Lee, who 
herself had undergone several major operations, 
was the voice of calm and reassurance.

“I told him not to worry and it’s like going to 
sleep on the operation table. When you wake 
up, you will be fine,” said the doting wife.

“The surgeon explained the procedure to me clearly 
and that helped to calm my nerves,” shared Mr Lee. 
The operation was a success. There was no graft 
rejection, and no pain or complications after the 
surgery for Mr Lee who is diabetic. 

“The healthcare team who took care of me was very 
helpful, especially the nurses. When you need anything, 
they will quickly come and attend to you,” he added.

After the operation, Mr Lee had to apply eyes drops daily 
and wear an eye shield for three weeks. Sleeping was 
uncomfortable as he had to sleep on his back for almost 
a week but it was all worth it when he was able to return 
to a much improved quality of life after four months.

LIFE GETS BETTER
Mr Lee now enjoys reading his newspapers and can even 
read the subtitles for his television drama serials. He has 
also regained confidence in driving, even at night, and 
proudly declares that he drives Mrs Lee to her hospital 
check-ups. Because of what he had gone through, he is 
also a fervent advocate for corneal transplants.

For patients who are on the fence about undergoing a 
corneal transplant, Mr Lee’s advice is to not be afraid. 
“The gift of sight is priceless and I assure you, you will 
definitely have a better quality of life after that,” said 
Mr Lee.
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transplants performed in SingHealth from  
1985 to December 2019

1654

The department of Haematology 
was formed. The adult Bone Marrow 

Transplant (BMT) Programme was 
introduced. First Syngeneic and first 

Allogenic BMT were performed.

1983
First Autologous 

Peripheral 
Blood Stem Cell 

Transplant (PBSCT).

1988

HAEMATOPOIETIC  
STEM CELL TRANSPLANT

HSCT ADULT

The world’s first PBSCT 
from a matched 

unrelated donor to 
a Thalassemia Major 

patient was performed. 
First Autologous PBSCT 
for non-haematological 
disease was performed.

1995
First cord blood 

stem cell transplant 
was performed.

1998
First transplant of a patient 

with high grade  
non-Hodgkin’s Lymphoma 
(Burkitt’s type) using a high 

dose chemotherapy with 
PBSC rescue was performed. 

First matched unrelated 
donor BMT was performed.

1994
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30th anniversary of the HSCT 
Programme. SGH HSCT 
Programme underwent 

certification for Joint 
Accreditation Committee 

ISCT-Europe & EBMT 
(JACIE) accreditation. Over 
the last 30 years, SGH HSCT 
Programme has performed 

more than 1,300 transplants.

2015

Left to right: Josephine Fong (Recipient), Prof Lim Yeh Ching,  
Lee Jing Jing, Ng Gek Eng (Recipient)

First non-myeloablative 
allogenic PBSCT was 

performed. Haematology 
Centre with post BMT follow 

up clinic was established.

1999
Launch of region’s first 

clinical trial on Cytokine 
induced killer cell adoptive 

immunotherapy for AML 
and Myelodysplastic 

Syndrome (MDS).

2006
Set up of HSCT Programme 
Quality Management Unit. 

SGH HSCT Programme attains 
American Association of Blood 

Banks (AABB) accreditation.

2012

World’s first case of cord blood 
transplant for a patient with 

Thalassemia Major in Singapore 
General Hospital (SGH). 

Subsequently, the world’s first 
two cases of non-myeloablative 

cord blood transplants were 
performed on a patient with 
multiple myeloma and the 
second with Acute Myeloid 

Leukaemia (AML).

2001

First non-myeloablative 
allogenic PBSCT with a 
Haplo-identical donor.

2008 SGH performs the first cord blood 
transplant in the region using 
ex vivo expanded cord blood 

haematopoietic stem cells.

Launch of HSCT Programme book  
“A Patient’s Guide to 

Haematopoietic Stem Cell 
Transplantation” for patient 

education.

2013

First allogenic PBSCT 
for non-haematological 
disease was performed.

2005

25th year of programme. 
Launch of HSCT 

Programme book 
“Embracing Hope: 
Chronicles of Blood 

Stem Cell Transplants” in 
conjunction with 1000th 
transplant performed.

2010

SGH HSCT Programme 
attains re-certification 

for AABB accreditation.

2014
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A/Prof Aloysius Ho
Programme Director
Haematopoietic Stem Cell (Adult) Transplant
SingHealth Duke-NUS Transplant Centre

Senior Consultant
Dept of Haematology
Singapore General Hospital

Ibecame interested in haematology, particularly 
blood cancers and bone marrow transplantation, 
when I interned at the Haematology Unit in 1990.

Haematopoietic Stem or Progenitor Cell 
Transplantation colloquially referred to as  
“bone marrow transplantation” is a potentially  
life-saving procedure for patients with certain 
blood conditions. 

The first successful bone marrow transplant 
took place in the late 1950s in Cooperstown, 
New York, between a pair of identical twins, one 
of whom had leukaemia. This was followed by 
first successful transplants between non-twin 
(allogeneic) siblings in 1968, an unrelated donor 
in 1973 and haploidentical donors in the late 
1970s. The maiden bone marrow transplant in 
Singapore was performed in July 1985 at SGH, 
in a patient with relapsed acute lymphoblastic 
leukaemia who received a transplant from his 
Human Leukocyte Antigens (HLA)-compatible 

sibling. Since then, we have performed more than 
1,600 transplants in adults. 

The Adult Haematopoietic Stem Cell Transplant 
Programme in SGH celebrates its 35th anniversary 
in 2020, during an era of exponential growth of 
our understanding of immunology and transplant 
biology, along with technological advances in our 
ability to modify blood cells for specific purposes. 
The increasing synergy between transplantation 
and immune effector cell therapy promises the 
ability to find a good source of stem cells for 
everyone in need of a transplant and potential cures 
for most, if not all, patients with blood cancers. 

The increasing synergy between 
transplantation and immune effector cell 
therapy promises the ability to find a good 
source of stem cells for everyone in need of 
a transplant and potential cures for most, if 
not all, patients with blood cancers. 
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Prof William Hwang
Senior Consultant
Dept of Haematology
Singapore General Hospital

Iremember this day in 1996 when I was called to 
certify the death of Mr Tan (not his real name). 
Mr Tan had a bone marrow transplant for acute 

leukaemia just a few months before. Unfortunately, 
his leukaemia returned and was untreatable. 
As I held my stethoscope against his chest and 
examined him, I felt emotional. I had journeyed 
with him through the highs and lows of his illness. 
When I gave my final declaration of death to his 
mother, she hugged me, conveying in that gesture 
that she was grateful that all that could be done 
had been done to save her son. I could not help 
but shed tears as I wondered if it was worth all the 
effort now that he did not make it.

Then, like an answer to my question, a man stepped 
into the outpatient clinic that same afternoon. He 
walked with so much energy and zest for life that 
I was surprised to learn he was an ex-patient. For 
him, a bone marrow transplant has given him a new 
lease of life. He told me, “When you have been 
through what I have, you treasure life a lot more.”

I came to accept that I am unable to save every 
single patient. However, I can play a part to 
improve the transplant process. It was at that 
moment that I decided I would make the practice, 
study and enhancement of this field my goal.

Today, the field of Bone Marrow Transplantation 
has progressed significantly. Besides using bone 

marrow as a source of haematopoietic (blood-
forming) stem cells, we now regularly use 
stem cells collected from the peripheral blood 
of individuals as well as from the umbilical 
cord of babies after birth. In addition, we 
can, to some extent, manipulate and grow 
these cells outside the human body to make 
them more effective. Through the work of 
researchers around the world, results for all 
these haematopoietic stem cell transplants 
have improved tremendously. While it is true 
that these transplants are not needed for 
many illnesses, it is also true that the role of 
these transplants is evident in the treatment 
of many fatal blood diseases and aggressive 
blood cancers. Currently, more than 200,000 of 
these transplants have been performed, and 
thousands of lives have been saved. 

At SGH alone, about 1,000 such transplants 
have been carried out. With the use of stem 
cells from the umbilical cord as well as from 
other family members, we will soon reach the 
day when almost everyone who needs blood 
stem cells for transplant can have access to  
a donor. 

Currently, more than 200,000 
of these transplants have been 
performed, and thousands of 
lives have been saved.
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The Journey

Senior Consultant
Dept of Haematology
Singapore General Hospital

A/Prof Linn Yeh Ching

Being with patients who go through 
a difficult treatment such as 
haematopoietic stem cell transplant 

for a life-threatening illness is an inspiring 
experience. We witness patients’ fortitude in 
the quest to survive and battle alongside with 
them. The woman who endured her prolonged 
hospitalisation as we manage one complication 
after another; the man who juggled treatment 
and work without complaints; the boy who did 
not mind returning to school with a line infusing 
antibiotics; the elderly lady who persisted 
through a tedious treatment process in hopes 
of a cure. Then there are family members 
and friends who play an indispensable role, 
contributing in countless ways towards this 
arduous journey. We have much to learn from 
them about life and living. 

Restoring a patient’s life to normalcy and leading 
a life with a new outlook gives meaning to what 
we do. When patients return for their follow-up 
checks long after transplant, it motivates us, as 
doctors, to press on and cope with the painful 
failures we face.

I have been involved in the science of 
haematopoietic stem cell transplant, witnessing 
improved treatment protocols, strategies to 
overcome various obstacles as well as cell 
therapy as an additional weapon for better 
outcomes. In the late 1990s, when I went to 
Stanford University Hospital as a BMT fellow, 
I was awed by their advancements in both 
operational and medical aspects. When I visited 
another American transplant centre in 2018, it 
made me proud that our clinical service in SGH 
has caught up with world-class standards in 
just over two decades. For a fatal disease such 
as chronic myeloid leukaemia, we now have a 
highly effective and safe treatment in the simple 
form of oral tablets. Cell therapy may become 
salvage therapy for lymphoid malignancies in 
the future.

We have also come a long way as a team. 
Besides the doctors, we have a team of unsung 
heroes that includes nurses, laboratory staff, 

transplant coordinators, pharmacists, medical 
social workers, dieticians, physiotherapists, and 
many others that form the strong foundation 
for us to scale greater heights. Unique to 
haematopoietic stem cell transplant, without 
the very efficient work of the Bone Marrow 
Donor Programme, we would have no 
voluntary donors for many of our patients. 
Of particular importance to our extremely 
immunocompromised patients are our 
infectious disease colleagues.

During festive and birthday celebrations, our 
team’s wish is for higher survival, less relapse, 
lower mortality for our patients. For me, I 
wish for my patients to have safer, and better 
treatment and no need for transplant in future. 
For now, I am contented to strive to achieve 
the best results with what current medical 
science can offer.
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Senior Staff Nurse I
Ward 72, Haematology
Singapore General Hospital

Ms Stella Chua

Senior Nurse Clinician (Specialty Care)
Ward 67
Singapore General Hospital

Ms Tan Chor Kien

I joined the Bone Marrow Donor Programme when I 
was a second-year undergraduate nursing student 
in 2010. Six months later, I was informed that I was 

a potential donor. 

On my 21st birthday, I celebrated by giving someone 
her ‘second life’. The collection of stem cells was a 
relatively safe process with minimal pain. With the help 
of the apheresis machine and the care of the nurses 
at the Haematology Centre, everything proceeded 
smoothly. The patient’s blood count recovered, and 
she was finally home with her family. We even met up 
at the annual Survivors’ Reunion Party in 2014.

Many said I was brave, but I felt that what I had 
given was small compared to patients who were 
battling cancer. 

Today, I am a full-fledged nurse trained in Oncology 
and Haematology. Together with my colleagues, we 
help cancer patients on their road to recovery. 

I have been with the Haematology Department since 1996 and am 
currently the Specialty Nurse in Haematology. Over the years, my 
passion for nursing grew as I journey with transplant patients. I 

admire their strong fighting spirit and their zest for living after a life-
saving transplant.

One patient I remember is seven-year-old Zen, who underwent a bone 
marrow transplant (BMT) in August 1999. She was brave in taking her 
medications and participated in arts and crafts with us as we administered 
multiple intravenous drugs, which took at least half a day in the outpatient 
setting. She is 27 years old now, and we sometimes meet up in Kuala 
Lumpur together with her mother. 

After working as a BMT coordinator for a year in 2004, I registered as a 
donor with the Bone Marrow Donor Programme. I am heartened that I 
can play a part in our patients’ healing and journey to a new life, both 
as a donor and a BMT coordinator. Most of all, I am thankful to all our 
Haematopoietic Stem Cell donors.

The Gift

Passion For Nursing
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Turning 

Today, Viji is the face of Haematopoietic Stem 
Cell Transplant for SingHealth, and she leads an 
active group of volunteers who train alongside 
medical social workers to offer support to cancer 
patients. She has truly triumphed over her cancer 
and emerged stronger and even more beautiful.

Adversity
into Hope
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The lively and energetic Viji Ramakrishnan is a 
welcome sight at SGH, where she has been 
a volunteer since 2007. The cheerful 51-year-

old who offers support to cancer patients always has 
kind words for everyone. As a cancer survivor, Viji 
understands first-hand how cancer affects one’s life.

IT STARTED WITH A FLU 

Viji was 33 when she decided to quit her job and be a 
stay-at-home mother to her one-and-a-half-year-old 
daughter. She recalled it was April 2002 when she 
saw the doctor for her flu. When her flu symptoms 
persisted, her doctor checked her platelet count. 
The results showed that she had abnormal white 
blood cell counts. She was immediately rushed to 
the hospital and was diagnosed with AML. Barely 
24 hours after being admitted into the hospital, her 
condition was deemed critical, and she was put on 
chemotherapy immediately.

Viji was in a daze because everything happened so 
fast. She felt like she was sleepwalking; she didn’t 
know what was happening and could only hope that 
the doctors were wrong. She longed for her family, 
especially for her daughter. 

GOING AHEAD WITH AUTOLOGOUS 
TRANSPLANT

For a variety of factors, one of which was that the 
transplant team being unable to find a suitable 
donor, not even among her siblings, the medical 
team decided upon Autologous transplant using 
her bone marrow.

Autologous transplant is when a patient’s own stem 
cells from the bone marrow are collected after 
ensuring that the stem cells are disease-free. To 
ensure this, a series of high-doses of chemotherapy 
is administered to the patient. The marrow is then 
harvested, checked and frozen for use later. After a few 
more chemotherapy, the frozen marrow is re-infused 
into the patient. The patient is then closely monitored 
to track the performance in the recovery. 

The hospital sends you home 
in-between chemo sessions to 
motivate you...

The extraction or harvesting of bone marrow is also 
a painless process and may take a couple of days.

Viji underwent six painful rounds of chemotherapy. 
Once, after her third chemotherapy session, she 
felt like she was drowning. She also confessed 
that she broke down while enduring the painful 
after-effects of the medication.

‘SMELL YOUR PILLOW’ 

Mostly through her treatment, Viji was in the 
isolation ward. Visits from family and friends were 
greatly restricted keeping in view her vulnerable 
immunity and being prone to quick infections. 
However, between two major chemotherapy 
sessions, she was allowed a day to go back home. 
The nurses termed it “smell-your-pillow”. 

“The hospital sends you home in-between chemo 
sessions to motivate you to go through to the 
next. You will go home for a night and come back 
to the hospital the next day,” said Viji.

Those were times she cherished as she could 
catch a glimpse of her daughter even though 
she could not hold her. She was determined to 
get better so that she could be reunited with her. 
Though she had a wonderful group of friends and 
family who took turns to care for her daughter, she 
missed being there constantly for her little girl.
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GETTING HERSELF PHYSICAL AND 
MENTALLY READY 

Viji worked at being physically fit to prepare for the 
procedure. The voracious reader also turned to her 
love of books for comfort. Her healthcare team was 
quick to pick up on this and often dropped by to chat 
with her and talk about the books they have read. The 
company of the supportive nurses and caring doctors 
warmed her heart and kept her going.

After her sixth round of chemotherapy, her long wait 
was over, and she was finally ready for the procedure. 
By then, she had already spent seven months in the 
hospital. In contrast to the long journey of preparing 
for the re-infusion, the actual procedure took only 
about an hour. The team, headed by Prof Patrick Tan 
and Prof William Hwang, monitored her blood count 
to track her progress. She was discharged a couple of 
weeks thereafter.

GAINING CONTROL OVER HER MIX OF 
EMOTIONS

All through her diagnosis and draining treatment, Viji 
faced her condition with grit and optimism. However, 
once she returned home, she suddenly found herself 
overwhelmed by emotions. She felt like a misfit in 
the family and struggled with social and emotional 
challenges. She longed for things to be normal, but 
the harsh reality hit her that everything had changed.

“When you come back to society, there is a ‘new 
normal’. Things are not the same anymore, and 
people talk to you differently. You have to adjust 
to that, and it can be emotionally draining,” she 
explained. To make matters worse, the treatment and 
her subsequent weight loss of around 12kg made her 
virtually unrecognisable. She had lost her hair, her 
personality. She was heavily tanned due to the drugs, 
and her eyes were bloodshot.

It was easier said than done. Viji may have been free 
from cancer, but her battle with severe depression 
lasted three to four years.

“I was desperately looking for someone to talk to. I was 
disease-free but emotionally compromised,” she said.

GOING FROM STRENGTH TO STRENGTH

Her experience with depression turned out to be 
a blessing. When she came out of depression, 
she made up her mind to use her experience to 
help others facing similar situations. Back in 2002, 
information and support in this area were not 
available. This sparked the start of her journey into 
offering peer support for cancer patients. 

She approached SGH to give her a platform to reach 
out to other patients who were going through the 
trauma. To date, she has given strength to hundreds 
of patients.

Using one’s struggles to help others is far from 
unique, but Viji has the determination to reach out in 
every possible way to patients who need a listening 
ear. She calms their nerves when she meets them 
face-to-face. She offers a reassuring word of comfort 
and nudges them a little when necessary. Viji has also 
taken up a cancer-coaching course and enrolled in a 
conversational Mandarin class so that she can offer 
peer support to cancer patients more effectively. 

Today, Viji is the face of Haematopoietic Stem Cell 
Transplant for SingHealth, and she leads an active 
group of volunteers who train alongside medical 
social workers to offer support to cancer patients. She 
has truly triumphed over her cancer and emerged 
stronger and even more beautiful.
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Surviving Cancer Twice
Having fought cancer twice, I see things very differently.  
I am grateful to be alive today, and I want to be alive tomorrow.
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Imagine being told you have cancer a day after your 
wedding. In 2001, Mrs Josephine Fong received the 
devastating news 24 hours after saying her vows. 

Tests showed that she had sarcoma, a rare cancer of 
the soft tissue. The fist-sized bump she discovered on 
her left thigh was a malignant tumour. 

The news hit her hard, and her husband, Raymond, 
broke down in tears. Shocked, they skipped their 
honeymoon as she had to be warded the next day 
to remove the tumour. For the next few months, she 
underwent radiation treatment and got around with 
the help of crutches. 

HER NEW-BORN REQUIRES HEART SURGERY 

Four years later, she was declared cancer-free, 
and she felt ready to start a family. Any fears she 
had about having a child at the age of 35 were 
unfounded. Her pregnancy went without a glitch, 
and the couple were thrilled to welcome their baby 
boy Ryan into the world. However, they were soon 
confounded to learn that Ryan had a heart problem. 
Ryan had his heart operation at only seven days old. 

Ryan’s operation went well, but the worst was not 
over yet for both mother and son.

HER BATTLE WITH CANCER CONTINUES

In August 2010, Josephine was about to start a new 
accountancy job when she felt a sudden sharp pain 
in her lower back. She was given painkillers and told 
to rest. All seemed fine until she fainted in her home 
one day. She also noticed a lot of small red dots all 
over her body.

She googled online and discovered this might be 
a symptom of blood cancer. Hence she went for a 
blood test. Her husband received a call the very same 
day telling him to rush her straight to A&E. When 
she arrived, Dr Linn Yeh Ching was already waiting to 
admit her. Her platelet count was meagre, and she was 
immediately given a transfusion. After testing her bone 
marrow, it was confirmed she had leukaemia.

I consider 28 April 2011, the date of the transplant, my second birthday. 
The operation was a success, and I could not wait to start anew.

Her only option was to undergo chemotherapy before 
going for a bone marrow transplant.

Her chemotherapy programme was combined with 
steroids to enhance the effectiveness and reduce the 
chances of an allergic reaction. However, it kept her 
awake even though she was exhausted. She begged 
to be taken off the steroids and after three weeks, 
she was allowed to go home. It broke her heart 
when young Ryan was confused and scared by her 
appearance. She had lost her hair and was haggard 
from weight loss and exhaustion. But he recognised 
her voice, and his hug increased her resolve to win 
her battle with leukaemia. In all, she underwent 
five rounds of chemotherapy to prepare for her 
transplant.

HER STRENGTH IS HER FAMILY

At this point, she had a lot on her mind. More than 
for herself, she was worried for Ryan, who was due 
for his second open heart surgery in October. Her 
husband had been shuttling between seeing her in 
chemotherapy and their son in surgery.

Six-year-old Ryan urged his father to spend time with 
his mother, knowing that her condition was more 
severe than his. He assured his father the nurses 
would take care of him. 
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I am blessed and grateful to 
have my family, especially 
my husband, Raymond... I 
appreciate all he has done. 

Her son’s longing to see her also gave her 
the strength to bear with her treatment. Even 
though she had no appetite, she forced herself 
to eat so that she could be strong for her family. 

Throughout her treatment, the unconditional 
support of her family kept her going. Her mother 
would prepare home-cooked food every day to 
help boost her appetite. Her in-laws would help 
look after her son while her husband was away 
on business trips. This was especially touching 
as her mother-in-law had just had her kidney 
operation a few months earlier.

HER DETERMINATION TO HAVE A 
SUCCESSFUL TRANSPLANT

While she was undergoing her chemotherapy 
treatment, her doctors found three matches 
in the bone marrow donor registry. She was 
naturally ecstatic as the odds of finding a 
match are one in 20,000. Unfortunately, all 
three declined to donate for personal reasons. 
In the end, her doctors managed to find a 
willing donor in Taiwan. Although he was not 
a complete match and the chances of success 
were only at 45 percent, Josephine was too 
weak to wait any longer.

The transplant went smoothly. “I consider 
28 April 2011, the date of the transplant, my 
second birthday. The operation was a success, 
and I could not wait to start anew.”

She laughed as she recalled how she ‘talked’ 
to her stem cells. “I tell them, please stay in my 

body and be good in your new home, don’t 
have any side effects!” It must have worked 
as the transplant was nine years ago, and 
Ryan is already 15 years old.

HER THANKS FOR THE GIFT OF LIFE

Before Josephine had sarcoma, she was 
playing tennis almost every week and 
participating in bowling tournaments. Today, 
she has traded her tennis racket and bowling 
shoes for involvement in SGH outreach 
programme to promote awareness of bone 
marrow transplant.

Through her involvement, she even met her 
donor at an event organised by the bone 
marrow registry in Taiwan. She recalled that 
she burst into tears when she met the man 
who gave her a new lease of life. She gave 
him a watch to symbolise the gift of time 
that he had given her. In turn, he shared that 
he was touched by the card he received from 
Ryan in which the boy had written, “Thank 
you for saving my mummy” in Mandarin.

“I am blessed and grateful to have my 
family, especially my husband, Raymond. He 
cried when he found out about my cancers 
and my son’s heart condition, but he stayed 
strong for us. I appreciate all he has done. 
And of course, I love my son. Having fought 
cancer twice, I see things very differently. I 
am grateful to be alive today, and I want to 
be alive tomorrow,” she said.
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Hello. You are back from leave! How was 
your trip?” Cheng greeted me with a 
faint smile as I came to check on him. 

My heart sank as I noticed three urinary bags 
at his bedside; one exited from his suprapubic 
region, and the other two drained light yellow 
coloured fluid from his bilateral nephrostomy 
tubes. Two 3-litre normal saline for bladder 
irrigation bags hung at the foot of his bed. 
Three intravenous tubings were attached to his 
right chest central venous catheter lumens. Red 
blood cell transfusion was in progress. 

Flashing me a smile, Cheng said excitedly, 
“Look! I can decide when I want to pee. And 
how fast or slow I pee!” Fully releasing the 
clamp of the bladder irrigation bag connected 
to his suprapubic catheter, a strong jet of fluid 
flowed into the uriner. "Cool right?" Cheng said. 
Subsequently, he slowed the flow and the stream 
of fluid weakened. “And now stop.” he said as 
he clamped the bladder irrigation bag. The fluid 
dibbled and stopped. "Funny right”, he joked. 
"How is this funny? How can one with so many 
tubings attached to him still crack a joke out of 
his own misery?" I thought to myself.

Cheng had severe BK virus-associated 
hemorrhagic cystitis that caused kidney injury. 
A young man with a promising future, he was 
suddenly diagnosed with acute lymphoblastic 
leukaemia after episodes of persistent fever. 
I cared for him throughout his leukaemia 
treatment journey as he received two cycles 
of intensive chemotherapies followed by a full 
matched allogeneic stem cell transplant.

Cheng and his family were always kind and 
respectful towards the healthcare team. 
Throughout this journey, his family and 
girlfriend rallied beside him, taking turns to 
tend to him. They never failed to bring him 
home-cooked meals every day. Like all blood 
cancer patients, Cheng experienced treatment-
related side effects of febrile neutropenia, 
severe mucositis, severe diarrhoea, and nausea 
and vomiting. He remained composed, silently 
enduring the ordeal. Cheng often laughed 
them off so as not to burden anyone else, even 
the healthcare team.

Unfortunately, Cheng succumbed to severe 
infection and passed months after his 

The Silent Warriors

Some triumph from this 
journey, others do not. Let us 
not forget that all stem cell 
transplant patients are true 
warriors who endure adversities 
and sufferings thrown at them.
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Senior Nurse Clinician (APN)
Specialty Nursing
Singapore General Hospital

Mr Jordan Hwang 

Nurse Clinician I
Specialist Outpatient Clinic (Operations)
Singapore General Hospital

Ms Susila D/O Perumal

Istarted my journey as a senior staff nurse in Haematology 
Ward 72 in 2002 and nursed many patients who had  
their transplant. 

Patients undergoing HSCT typically stay in the hospital for two 
weeks. As a nurse, we provide holistic care and psychosocial 
support for the patients, and also offer similar support to 
their families. The nurses in our ward undergo a structured 
programme to gain knowledge and skills, ensuring that our 
patients receive the best treatment available and assisting 
them their route to recovery. 

In 2012, I transferred to the outpatient Haematology Centre 
which houses the Apheresis Unit where patients who need to 
undergo transplant have their stem cells harvested. Apheresis 
nurses are specially trained to closely monitor the patient 
or donor during stem cell collection and ensure that the 
cellular product is safely transported and handed over to 
the HSCT laboratory staff for processing. They also provide 
care to post-transplant patients who are discharged from the 
inpatient ward when they return for follow-up treatment. 

Every five years, the team holds a celebration to commemorate 
and celebrate the journey of our recovered transplant patients. 
Seeing our patients healthy and happy is more than enough to 
push us on in this field and keep us going. Let us continue to 
strive to make a difference in our patients’ lives!

transplant. He was a dear patient to the 
nurses of Ward 72 and his death left 
us disheartened. Special debrief and 
bereavement sessions were conducted by 
our unit’s medical social worker for staff 
who were deeply grieved by this incident.

Like Cheng, blood cancer patients are 
stolen away from their normal lives. 
To eradicate the cancer, they undergo 
numerous cycles of chemotherapy 
combinations, countless needle punctures 
and procedures, and endure various side 
effects. Eligible patients who proceed 
to stem cell transplant are treated with 
high doses of chemotherapies, total 
body irradiation (in certain diagnoses), 
and immunosuppressant (for patients 
receiving allogeneic stem cell transplant) 
to condition their body prior to receiving 
'new' stem cells. While awaiting stem 
cell engraftment, patients are at risk 
of infection and suffer the effects of 
conditioning treatment, potential stem 
cell rejection, stem cell engraftment failure 
and death. 

Their ‘new’ life begins only after stem cell 
engraftment. Stem cell transplant survivors 
remain at risk of infections (due to their 
immature immunity), graft-versus-host 
disease, treatment-related complications, 
possible cancer relapse, and even 
death. Overcoming all these, they face 
increased risks of developing late effects 
of treatment such as secondary cancers, 
other systemic complications, and the risk 
of cancer relapse. 

Some triumph from this journey, others 
do not. Let us not forget that all stem cell 
transplant patients are true warriors who 
endure adversities and sufferings thrown 
at them. 
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HAEMATOPOIETIC  
STEM CELL TRANSPLANT

HSCT PAEDS

transplants performed  
in SingHealth from 1998 to December 2019

262

Haematopoietic 
Stem Cell Transplant 

(Paediatric) 
Programme (HSCTP) 
was established in KK 
Women’s & Children’s 

Hospital (KKH). The 
programme performed 

its first matched 
sibling transplant and 

started direct cord 
blood harvest.

1998
Cord blood 
transplants 
(CBT) were 
started at 

KKH.

2000
Paediatric apheresis 

programme was 
started, providing 

support for 
both allogeneic 
and autologous 

peripheral blood 
stem cell transplants.

1999
First matched sibling 

cord blood transplants 
were performed for 

two paediatric patients 
with Leukaemia at 

KKH HSCTP.

2002
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Children’s Cancer Foundation-
Children’s Cancer Centre was 

officially opened by then Minister 
of Health Mr Khaw Boon Wan. 

The Centre is among the largest 
paediatric children’s cancer centres 
in Southeast Asia. It treated 70% of 

childhood cancers in Singapore.

2007

Children’s Cancer Centre underwent 
renovation and expansion to increase its 
capacity to a 27-bedded ward, including 

12 protective-isolation HSCT rooms 
with HEPA-filters and positive-pressure 

laminar airflow.

First paediatric haploidentical HSCT 
was performed for an adolescent with 

acute undifferentiated leukaemia.

2014

First unrelated cord blood 
transplant for a patient 

with chronic myelogenous 
leukaemia in blast crisis.

2003

Hoh Jun Gi

Siti Fatimah 

HSCTP TRANSPLANT RECIPIENTS

Haploidentical-17 (“Haplo17”) 
Protocol, a haploidentical 

transplant protocol with reduced 
intensity conditioning for malignant 

blood disorders was initiated.

2017
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Programme Director
Haematopoietic Stem Cell (Paediatric) Transplant 
SingHealth Duke-NUS Transplant Centre

Senior Consultant
Haematology/Oncology Service
KK Women’s and Children’s Hospital

A/Prof Tan Ah Moy

Head and Senior Consultant
Haematology/Oncology Service
KK Women’s and Children’s Hospital

Dr Soh Shui Yen

PAEDIATRIC TRANSPLANTATION AND 
CELLULAR THERAPY PROGRAMME AT KKH: 
PLANNING THE FUTURE 

The Paediatric Haematology or Oncology Service 
at KKH provides a holistic and comprehensive 
range of programmes for children with blood 

and cancer disorders. This includes a Paediatric 
Transplantation and Cellular Therapy (TCT) programme 
for malignant and non-malignant conditions. 

Moving forward, the Paediatric TCT Programme plans 
to improve patient outcomes with a few new initiatives. 

ALLOGENEIC HSCT AS A MODALITY TO 
INDUCE IMMUNE TOLERANCE IN SOLID 
ORGAN TRANSPLANT

Safer HSCTs with better outcomes have enabled 
allogeneic HSCT to induce immune tolerance 
in solid organ transplant recipients. Successful 
induction of immune tolerance will allow solid organ 
transplantation to be done without the need for 
lifelong immunosuppression, thereby potentially 
improving graft survival and reducing morbidity and 
costs to patients. The clinical study in Singapore is 
now open and recruiting patients.

NOVEL CELLULAR THERAPIES 

The recent years have seen rapid advancements in 
immuno, cell and gene therapy research globally. 
The Food and Drug Administration (FDA) approval 
of the first Chimeric Antigen Receptor (CAR) T-cell 
therapies for B-lineage hematologic malignancies 
marked the introduction of engineered cellular 
precision products for clinical use. Several other 
cellular therapy products, such as the use of CAR 
T-cells and CAR-NK cells for other malignancies and 
the use of viral-specific T-cells to treat viral infections 

in immunocompromised patients, are being 
investigated. At KKH, plans have been made to build 
up and enhance our laboratory capabilities to support 
cell processing and cell engineering work for research 
and clinical use, and to increase collaborations within 
and beyond SingHealth to advance transplantation 
and cellular therapy in Singapore. 

LONG-TERM FOLLOW-UP PROGRAMME  
FOR SURVIVORS 

An increasing number of TCTs performed with 
improving outcomes have led to increasing numbers 
of patients who are long-term survivors. A new 
long-term follow-up programme has been set up to 
monitor and manage the unique and wide range of 
medical conditions and psychosocial needs of our 
childhood cancer and transplant survivors.

Transplantation and cellular therapy continue to rise 
in prominence as a therapeutic modality in various 
malignant and non-malignant conditions. We look 
forward to continually advancing the KKH Paediatric 
TCT Programme to be able to offer state-of-the-art 
therapies and holistic care with even better outcomes 
to more children.

Dr Soh Shui Yen (left) and A/Prof Tan Ah Moy (right)
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Senior Principal Transplant Coordinator
Haematology/Oncology Service
KK Women’s and Children’s Hospital

Ms K Vijayakumari

Being a paediatric transplant coordinator 
for the past 20 years has allowed me to 
experience the evolution of healthcare that 

has given every transplant patient a better quality 
of life. The KKH paediatric transplant team has the 
privilege of caring for patients, from toddlers to 
teenagers. Each one of them has unique needs. My 
role as a transplant coordinator has been extremely 
rewarding. I am given the opportunity to witness 
the journey of a patient’s new lease of life and 
make a difference in their survival and quality of 
life. I served as a facilitator, educator and point of 
contact for the patient and their family from the 
time the transplant is being considered until the 
patient is admitted for transplant. I have truly been 
fortunate to meet some of the bravest patients who 
have been a constant source of inspiration.

I would like to share the journey of Ivan, who was 
diagnosed with his first cancer in 1989 and second 
in 1999. Ivan underwent a cord-blood transplant in 
October 2003.

“In life, there are always ups and downs. All we have 
to do is face reality and walk through the steep path 
that lies ahead of us. With the support of family 
members and friends, I realised that I am not battling 
cancer alone during this period of immense hardship. 
After all, when this journey is overcome, it will be all 
the sweeter,” said Ivan.

Making A Difference in the Lives of Transplant Patients
Ivan learnt to take things lightly and stay patient 
under different circumstances. He also learnt to 
treasure life and the people around him. 

“Perseverance and the willpower to live are very 
important. We must be optimistic. I want to return to 
a normal lifestyle, so I must not give up. I work hard 
for myself and my parents, especially my mother, 
who is always beside me, supporting me. I thank 
her for everything she did during my hospital stay,” 
shared Ivan.

After graduation from his studies, Ivan returned 
to KKH as a staff to contribute back to society by 
helping the needy patients in the Medical Social Work 
Department. This gave him a sense of satisfaction, as 
he was able to assist people with cancer by sharing 
with them his story in his profession.

I am extremely proud and thrilled to have him as a 
colleague in KKH and give back to society. Knowing 
that we make a difference in every transplant patient’s 
life brings immense joy to the KKH HSCT team. It 
encourages us to continue to expand our programme 
in targeted immunotherapies to help patients.

Knowing that we make a 
difference in every transplant 
patient’s life brings immense 
joy to the KKH HSCT team.
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A Stem Cell Transplant 
Saved the Boy’s Life
Today, the bubbly boy, who just completed his  
Primary Three exams, is a bundle of energy. 
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Patient Story



By the time he was three years old, Stephen 
Oon had already spent almost a third of his 
life in the hospital. He was about two and 

a half months old when his parents, Daniel and 
Karen Oon, noticed a soft lump in his neck. The 
lump grew rapidly overnight, and by the time they 
brought Stephen to the Accident & Emergency 
(A&E) at KKH the next evening, it was reddish and 
the size of a golf ball. 

A DEVASTATING DIAGNOSIS

Stephen underwent emergency surgery to remove 
and drain the abscess in the lymph node which 
doctors say was the result of a bacterial infection. 
After running some tests, doctors concluded that 
Stephen had Chronic Granulomatous Disease 
(CGD), a rare immunodeficiency disorder where 
certain immune system cells are unable to kill 
certain types of bacteria.

The Oons were devastated as they learnt 
that most patients with CGD typically do not 
survive beyond early childhood unless they 
receive a Haematopoietic (blood-forming) Stem 
Cell Transplant, ideally within a year of birth. 
Fortunately, doctors found a cord blood match 
in the Singapore Cord Blood Bank (SCBB) public 
inventory within two months. However, before the 
transplant, Stephen’s body had to be cleared of 
all infection. 

THE AGONISING WAIT 

The two-year wait was filled with challenges. 
Stephen continued to fight multiple infections, 
including one in the lungs that required almost 
a year of anti-fungal drugs. When that cleared, 
he picked up perianal infections. The recurring 
infections led to multiple surgeries, which caused 
Stephen a lot of pain. He even had to have an 
opening called a stoma in his abdomen with a 
bag attached to collect his stool. It was heart-
breaking for his parents when he became quiet 
and withdrawn over the years.

“We had to face our worst fears and be prepared 
to lose our son, but we did not want to lose him 
without doing everything medically possible. We 
made a pact to be with him every step of the 
way,” said Karen. 

THE TRANSPLANT AND ITS CHALLENGES 

In 2013, Stephen was given the all-clear to undergo the 
stem cell transplant. By then, he had already undergone 
around 18 surgeries and had the scars to show for it. 

During the transplant process, Stephen had to be kept 
confined in a sterile room and had contact only with 
the doctors, nurses and his mother. His dad could only 
worry from behind the door while juggling work and 
taking care of his two siblings. 

After the transplant, Stephen had to carry around a 
portable pump that would continuously inject anti-
fungal drugs intravenously into his body to control 
the elevated fungus count, which was a normal post-
transplant occurrence. Not only was the pump a 
hindrance to Stephen’s movements, the medication in 
it also had to be kept at a constantly cool temperature. 
Daniel had to wake up at least once every night to 
change the ice pack that kept the medication cool.

“Our life was disrupted for about three to four years. We 
could not see the light at the end of the tunnel. However, 
after he had the transplant, we were motivated to get 
our lives back on track,” shared Daniel.
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In March 2013, just two weeks before Stephen’s third 
birthday, he received the best possible present. The 
newly transplanted blood-forming cells had begun to 
grow and make healthy new blood cells in his body.

“When we heard the news, we knew it was a matter 
of time before he was well enough for us to bring 
him out to play and for him to go to school like a 
normal child,” said Daniel with a smile.

However, even then, Stephen still had to be 
constantly monitored in a sterile environment until 
his immune system was stronger. Karen recalled an 
incident when all his vital signs went off the charts. 
He was hyperventilating, his blood pressure was low 
and his temperature was high. She was so worried 
she woke up several times at night to make sure he 
was still breathing. This was while she was heavily 
pregnant with their fourth child, Sophie. 

For nine months after, he was kept at home until 
his immune system was stronger. When his parents 
felt he was ready, they slowly introduced him to the 
outside world by bringing him to the beach, then to 
a toy store, and even the supermarket.

“He was wide-eyed to see the world for the first time, 
like a fish out of water,” laughed Daniel. 

After six years, the Oons are thankful to be 
able to lead a normal life. They can now go 
out together to church, to the parks and on 
holidays. They also share their experience 
with other parents going through a similar 
situation.

“When we were going through the ordeal, 
there were not many people who had gone 
through the same experience because of 
how rare the condition is and low chances of 
survival. After Stephen was cured, more of 
such cases came up and the doctors put us in 
touch with these parents so that we can offer 
some support,” said Karen.

Today, the bubbly boy, who just completed his 
Primary Three exams, is a bundle of energy. 
After missing out on so much in his first three 
years, he now has a healthy appetite for life.

He was wide-eyed to see the 
world for the first time, like a 
fish out of water.
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Nurse Manager
Ward 76 
KK Women’s and Children’s Hospital

Ms Lim Yan Yin

Although caring for children and 
young adults undergoing HSCT 
is an incredibly challenging task, 

it is also a fulfilling journey knowing that I 
can make a difference in their lives. Caring 
for a sick child is not just helping them to 
overcome their illness, but also being there 
for them emotionally. Our patients often 
require long periods of hospital stay during 
their HSCT treatment, thus the transplant 
team has learnt how to best communicate 
with children, and to build a good rapport 
with both the patients and caregivers. 
Over time, our relationships with these 
children grow into something beautiful and 
marvellous.

The greatest satisfaction I have at work is 
to see patients coming back to the ward 
to visit after completing their treatment, 
and knowing that I had a role in delivering 
the care that made them well again. 
However, there are times when we face the 
painful reality of patients who are at the 
end of their life. These final moments are 
the most difficult juncture for the patient 
and family, especially for teenagers and 
adolescents, as they comprehend the 

The caregiver mentioned that this is an illustration of me 
as nurse who always bring them calmness and peace. 

A Fulfilling Journey

inevitable reality of their last moments. When such devastating 
news is received, the nurses in the unit will silently keep them 
in their prayers and firmly believe that these little warriors 
will be in a better place. We commemorate their lives in our 
hearts. A keepsake that I treasure is a drawing by a caregiver 
who thanked me for supporting them in their transplant 
journey. Many of the transplant nurses have learnt in our 
lengthy years of practice that accepting the closure of our care 
for these patients will allow us to move on to deliver care to 
other patients.

As a paediatric HSCT nurse, it is an honour to be a part of 
the team caring for these children, and what struck me is 
their remarkable resilience and strength. The HSCT treatment 
journey can be challenging and frustrating with expected 
complications involved. In their small fragile physical body, 
every patient we meet is a warrior who has fought hard to 
overcome the debilitating disease and resolved to lead a 
healthy and full life again. 

In their small fragile 
physical body, every patient 
we meet is a warrior who 
has fought hard to overcome 
the debilitating disease and 
resolved to leading a healthy 
and full life again.

1 5 7

C e l e b r a t i n g  t h e  G i f t  o f  l i f e ,  G i f t  o f  h o p e P a e d s  H S C  T r a n s p l a n t  p r o g r a m m e



SINGAPORE

The Singapore Cord Blood 
Bank (SCBB) was officially 

opened in response to 
the demand for unrelated 
door cord blood for blood 
stem cell transplants. It is 
also Southeast Asia’s first 
public cord blood bank.

2005
The first successful 

Cord Blood Transplant 
was performed.

2006
The Community Cord 

Blood Banking initiative 
was introduced.

2018

CORD BLOOD BANK

transplants performed 
in SingHealth from 2006 to December 2019

258
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SCBB TRANSPLANT RECIPIENTS

Muhammad Haziq

Stephen Onn and Family

Chua Shi Shi and Family
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A/Prof Aloysius Ho
Medical Director
Singapore Cord Blood Bank

Programme Director
Umbilical Cord Blood Transplant
SingHealth Duke-NUS Transplant Centre

In 1988, umbilical cord blood (UCB) was first used 
as a source of stem cells for a five-year-old boy with 
Fanconi anemia in Paris. Since then, cord blood banks 

have been established worldwide, with UCB becoming 
a common source of haematopoietic stem cells for 
transplantation.

I recall a young patient who was diagnosed with 
chronic myeloid leukaemia in 2001. Her treatment with 
medication was unsuccessful and she urgently needed 
a transplant, but we could not find a suitable donor in 
her family or donor registries worldwide. Back then, 
transplantation with cells from haploidentical donors 
was still extremely risky, with phenomenally high rates 
of graft-versus-host disease, infections and rejection. A 
suitable UCB unit was eventually identified for her after 
a 12-18 month wait. She underwent a transplant in 2003 
and has been well and healthy since. 

While improvements in transplant preparative regimens 
have made it possible to utilise haploidentical donors 
with outcomes comparable to matched unrelated 
donors, umbilical cord blood remains the only potentially 
life-saving hope for a significant proportion of patients.

SCBB was established in 2005. Advances in cell processing 
technology have enabled us to grow UCB stem cells in 
the laboratory before infusion into the patient, hence 
significantly shortening the recovery time. However, we 
are still completely dependent on the altruism of bone 
marrow and cord blood donors to donate.

Mr Arun Prasath
Director, Strategy & Compliance
Singapore Cord Blood Bank

At SCBB, our donated cord blood units go 
the extra mile to save the loved ones of 
many families in Singapore and around 

the world. We empower parents to be aware of 
and understand the current and potential future 
clinical application of cord blood. We also 
provide balanced and factual information on 
public donation and family banking. 

In November 2017, SCBB transitioned from a 
traditional role as a public cord blood bank to 
a Community Cord Blood Bank. By adopting 
an integrated cord blood banking model, 
parents can then make an informed decision 
to either donate their baby’s cord blood for 
public use (unrelated allogenic transplants – 
public banking) or store it for family use where 
need be (potential autologous and related 
allogenic use – family banking). Parents who 
store their baby’s cord blood for family use 
can also donate it to SCBB’s public cord blood 
inventory when they no longer wish to continue 
the storage for the family.

All cord blood units donated greatly increases 
the public banking donor pool, enabling SCBB 
to continue its services to benefit the multi-
ethnic population in Singapore and the Asian 
communities abroad.
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Ms Cecilia Tan
Donor Coordinator
Singapore Cord Blood Bank

Ms Nurul Asyilah
Medical Technologist
Singapore Cord Blood Bank

As a midwife, I have seen cord blood 
discarded after the birth of a baby. 
Through an ex-colleague working 

in the Delivery Suite at KK Women’s and 
Children’s Hospital (KKH), I came to know 
about SCBB. After researching more, I had 
a better understanding of SCBB’s mission 
as a public cord blood bank to collect and 
store donated cord blood for stem-cell 
transplantation to save lives. 

In 2006, believing in SCBB’s mission, I 
decided to make a career switch and joined 
them as a donor coordinator. My role is to 
inspire mothers-to-be with the Cord Blood 
Donation Programme, while facilitating 
the donation of their baby’s cord blood. It 
is a challenge to convince mothers to do 
so. However, once they understand SCBB’s 
mission, they are happy that their baby’s 
cord blood can potentially help to save lives. 

Being a medical technologist at SCBB has opened my 
eyes to the possibilities of cord blood donation and 
banking. 

In January 2014, I encountered a leukaemia patient with 
a 10% survival rate. He was initially advised to undergo a 
bone marrow transplant. As there were no matches, a cord 
blood transplant was the alternative mode of treatment. 
After only a month, a match was found in SCBB’s inventory, 
and he underwent the transplant successfully. 

Such success stories inspire me to continue doing what I 
do. From the moment we receive the blood, to processing, 
cryopreserving and finally releasing it for transplantation, 
every step is handled with care and precision. 

At SCBB, we are continually increasing our cord blood 
inventory, which will help to improve the chances of 
recipients finding a match. With ongoing research, cord 
blood may be able to treat more diseases and I hope that 
more will come forward to donate.

“An act of kindness, no matter how small, is never wasted.”
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Saying Yes Seven Times
Let your child be a superhero in other people's lives. 

 to Cord Blood Donation
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When Mdm Rahayu was pregnant 
with her first child in 2008, she and 
her husband were approached by 

a donor coordinator from SCBB as they were 
in the waiting room at the obstetrics and 
gynaecology clinic at KKH. That was the first 
time they learnt of the life-saving potential 
and benefits of cord blood.

SAVING LIVES, HELPING OTHERS

Mdm Sabariah, the donor coordinator 
explained that cord blood is a rich source of 
haematopoietic (blood-forming) stem cells 
which has the ability to treat blood cancers, 
immune deficiencies and even certain 
genetic disorders. The couple also learnt 
that ethnicity plays a vital part in finding a 
suitable stem cell match. In Singapore, only 
four in 100 Malay women choose to donate 
their baby’s cord blood.

However, Mdm Rahayu had her reservations 
as she was concerned it was forbidden 
in Islam. Her concern was dispelled after 
consulting her religious leaders. She was 
also reassured that the process was painless 
and would not pose any danger to mother 
and baby. “After my baby was delivered, the 
umbilical cord was clamped and cut and the 
cord blood was collected before I delivered 
the placenta. I was surprised at how quick the 
process was,” she shared.

The main motivation for Mdm Rahayu to 
donate her baby’s cord blood is to save 
lives. “We did not see the need to keep the 
cord blood for ourselves. We also stand to 
lose nothing by donating our babies’ cord 
blood. More importantly, it is life-saving and 
will benefit those who may have a serious 
health issue.”

We did not see the need 
to keep the cord blood for 
ourselves. We also stand to 
lose nothing by donating 
our babies’ cord blood. More 
importantly, it is life-saving 
and will benefit those who may 
have a serious health issue.

Mdm Rahayu shared that many Singaporeans 
are not aware of SCBB and the important role 
it plays as Singapore’s only public cord blood 
bank. She stressed that SCBB is very different 
from the private blood banks as the latter 
charges a fee to store the cord blood for 
one’s family use. SCBB facilitates the access 
to cord blood for anyone in need as long as 
the match is successful. It also costs nothing 
to donate cord blood to SCBB.

1 6 3

C e l e b r a t i n g  t h e  G i f t  o f  l i f e ,  G i f t  o f  h o p e S i n g a p o r e  C o r d  B l o o d  B a n k



*As of 14 July 2020

SEVEN DONATIONS, TOUCHING HEARTS

Since then, Mdm Rahayu has donated cord blood from 
all her seven children to SCBB. She also sees it as an 
opportunity to encourage her children to contribute to 
society in areas where they are able to do so. 

Mdm Rahayu and her family had the opportunity to 
meet one of the cord blood beneficiaries who was a 
recipient of the cord blood from one of her children 
at SCBB’s 10th Anniversary celebration in 2015. It was 
a very emotional and priceless moment for her. The 
beneficiary, then a young boy taking his “A” levels, 
had leukaemia. His condition improved after the cord 

blood transplant. Mdm Rahayu’s thoughtfulness and 
generosity has given the boy a new lease of life. 

LET YOUR CHILD BE A SUPERHERO

Rahayu now encourages the other pregnant ladies 
at her workplace and also her friends to donate their 
babies’ cord blood to SCBB for this noble cause. 
She motivates others by saying, “Let your child be a 
superhero in other people’s lives.”

About SCBB

SCBB, Singapore’s only public cord blood 
bank, has facilitated 271* allogeneic cord blood 
transplants for haematological conditions for 
both adults and children in Singapore and 
across the world. Cord blood units from SCBB 
are listed on the international donor database 
like Bone Marrow Donors Worldwide (BMDW), 
and National Marrow Donor Program (NMDP), 
accessible by Transplant Centres worldwide. 

Cord blood is a precious resource that can 
offer recipients a new lease of life when a 
suitable match is found. Many patients depend 
on a public cord blood bank like SCBB for their  
life-saving cord blood unit(s) to survive.
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Esmond is now a big 
brother to his little sister. 
The precocious boy is 
quick to proclaim that 
he is a good boy and that 
he loves chicken rice. 

Defying the 
Odds to Live

FACING A CHALLENGING REALITY

Esmond was only two months old when he was diagnosed with 
Severe Combined Immunodeficiency (SCID), a rare disorder 
that affects the development and function of infection-fighting 

immune cells. He was born healthy but contracted the flu when he 
was one month old. When he started having breathing difficulties, his 
parents quickly rushed him to KKH.

Doctors discovered that Esmond had both bacterial and fungal viruses, 
which were causing him to have so much phlegm. Further investigation 
found that the T-cells in his blood were not functioning well, which 
caused a deficiency in the immune system. 

His parents were shocked when they were told that their baby’s condition 
was fatal. Unless he received immune-restoring treatments such as a 
stem cell or bone marrow transplant, he would not live past two years.
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SALUTE TO A BRAVE LITTLE FIGHTER

The transplant was a success but Esmond’s journey to 
recovery was far from over. 

“He needed a ventilator to help him breathe and at 
one point, the doctors thought he could be removed 
from it. Unfortunately, he caught a lung infection and 
had to be put back on the ventilator again,” shared 
his father, Edmund.

Esmond spent two months in the Intensive Care Unit 
(ICU). When his breathing grew weaker, he had to 
be put on Extracorporeal Membrane Oxygenation 
(ECMO), a treatment that helps provide oxygen 
for both the heart and lungs. As the ECMO 
treatment could only last two to three weeks, 
Edmund remained hopeful that his son would see 
improvement during this period. Esmond was also 
on five types of medication and received feeding 
through a nasogastric tube as he was still not able to 
eat through his mouth yet.

GRATEFUL FOR THE PILLARS OF SUPPORT

For the next six months, Esmond remained in KKH 
as his immune system was weak. A bone marrow 
match was found, but at the last moment, the 
donor decided against it. Luckily, doctors found a 
suitable cord blood from the SCBB for transplant. 

To prepare for the transplant, Esmond had to go 
through many blood tests. He also needed to do 
a blood transfusion and have a catheter inserted 
near his heart. For the infant, the catheter was a 
hindrance. It caused itchiness and discomfort and 
it wasn’t long before Esmond pulled it out. When 
he pulled it out a second time, the doctor decided 
to move the insertion point to Esmond’s back. 

It was a trying time especially for his mum, 
Lydia, as she had to go to work in the morning 
after spending the night at the hospital. “It was 
difficult but I’m thankful that I could entrust my 
baby to the nurses at the hospital when I wasn’t 
around. The encouraging words of the nurses, 
doctors and social workers also helped to lift my 
spirits,” she shared.

He needed a ventilator to help 
him breathe and at one point, 
the doctors thought he could be 
removed from it. Unfortunately, he 
caught a lung infection and had to 
be put back on the ventilator again.
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DELIGHT IN THIS BUNDLE OF JOY 

Finally, after three years, Esmond was discharged. 
Edmund and Lydia were overjoyed that they could 
finally start rebuilding their life. 

“We are so thankful for the support of the healthcare 
team that came by to check on Esmond round the 
clock,” the couple shared. The nurses also taught 
them how to tube-feed Esmond and even guided 
them on nutrition.

“Because we were afraid to lose him, we had to try 
our best,” said Edmund, who also shared that he drew 
strength from Esmond’s will to fight. “He has been my 
source of motivation. He has gone through so much 
but can still be so active and cheerful.” 

Esmond is now a big brother to his little sister. The 
precocious boy is quick to proclaim that he is a good 
boy and that he loves chicken rice. He also likes to 
sing and dance, and enjoys making friends. Though 
he has no recollection of his stint in the hospital, he 
enjoys playing with the nurses when he goes for his 
check-ups.

“To parents whose children are on the waitlist for a 
transplant, my advice is to be patient, stay strong, 
and have this belief in your children that they can pull 
through,” said Edmund.
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Left to Right
Front row: Chan Hong Ngee, Lee Poh Ling, Chua Bee Khim
Back row: Alvin Chua, Muhammad Razi, Freddy Neo

SKIN TRANSPLANT RECIPIENTS

Singapore General 
Hospital (SGH) 

Burn Centre was 
officially opened.

1962
Singapore’s first 

use of cultured skin 
transplanted back 

to burn patient.

1991

Skin Bank Unit (SBU) was set up to recover, 
process and store human donated skin graft 

for transplantation, education and/or research 
purposes. Singapore’s first skin allograft transplant 
for severe burns was performed in the same year.

1998

skin transplants performed 
in Singapore from 2002 to December 2019

630

SBU achieved accreditation from  
American Association of Tissue Bank (AATB).

2012

SBU and National Cardiovascular Homograft 
Bank (NCHB) merged as one entity, forming 

Transplant Tissue Centre (TTC).

2015

SBU became fully self-sufficient and no 
longer had to import cadaveric skin from 

overseas tissue banks to maintain a national 
stockpile in the event of mass casualties.

TTC obtained accreditation from AATB.

2016

TTC obtained re-accreditation from AATB.
2018

SGH Burn Centre was upgraded. It 
now features a module design that 
allows either side of the facility to 
be closed off during a mass burns 

incident to reduce the risk of  
cross-contamination between 

existing and new patients.

2019

TRANSPLANT
SKIN
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The Story of Cultured Skin Transplant in Singapore

AT THE BEGINNING

Cultured skin is grown in the laboratory for the use 
in severely burned patients when the patient’s 
own skin for skin grafting is not available.

The story began three decades ago in 1989. I had read 
about the successful salvage (dramatic survival) of two 
brothers with 97% and 98% burns in Boston’s Shriners 
Burns Hospital. This was reported by O’Connor and 
Mulliken et al in The Lancet 1981. This was achieved 
because of the use of cultured skin from the patient’s 
own epithelial cells based on a new technique 
developed by Prof Green. When I was given a chance 
to take my sabbatical in 1989, I decided to visit the 
laboratory of Prof Howard Green in the Department of 
Cellular and Molecular Physiology of Harvard Medical 
School. I was keen to see firsthand and to learn how 
the skin culture was done in Prof Green’s Laboratory.

Prof Green welcomed me to his laboratory with 
open arms. Not only was he a totally dedicated 
research scientist, but he was also a visionary and 
selfless individual who was happy to share his skin 

culture technique freely. He had an assistant in his 
laboratory at the time who came from Paris, Prof 
Yann Barrandon. That’s how long our association 
with Yann has been. At the end of my sabbatical, I 
was convinced that the cultured skin was the way to 
improve survival in our severely burned patients. I 
invited Prof Green to come to Singapore to help our 
Burn Centre to establish a skin culture facility. But 
he declined due to work commitments and instead 
suggested that Yann Barrandon who had spent seven 
years in Prof Green’s laboratory, to come instead. 

Prof Yann Barrandon (left) and Prof ST Lee (right)
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SETTING UP OF SKIN CULTURE 
LABORATORY IN DEPARTMENT OF CLINICAL 
RESEARCH (DCR) IN SGH

Once I returned to Singapore in 1990, I began in 
earnest to look into the possibility of setting up a 
skin culture laboratory. The challenges were daunting 
because we didn’t have a laboratory, not even a 
single test-tube. We also had to find a research 
scientist with expertise in cell culture. At that time, 
the Burn Centre was purely a service centre with no 
research capability or skin culture experience. 

But providence was on our side. The Ministry of 
Health (MOH) had just agreed to the setting up 
of the DCR under the directorship of Dr Aw Swee 
Eng, the Head of Nuclear Medicine who came 
from the National University of Singapore (NUS). 
Under his leadership, the labs of the DCR were 
set up on two levels, 6 and 7, in Block 6 where the 
department offices were located. DCR employed its 
own research staff, had its own library and common 
facilities but each Clinical Department had two to 
three labs opposite their department offices. It was 
opportune at this time that Dr Betty Xun Fei who is 
a doctor by training from China and who had cell 
culture experience when she was in the US with her 
husband (an engineer with Singapore Institute of 
Standards and Industrial Research [SISIR]) appeared 
on the scene. She readily agreed to be employed by 
our department to start our skin culture lab in DCR 
from scratch. Prof Green was generous enough to 
share his skin culture protocol with us provided we 
did not commercialise the protocol. He even sent 
us by air-freight the 3T3 cell-line which was essential 
for the growth of human epithelial cells on the basal 
layer of 3T3 cells.

RAISING FUNDS FOR OUR FIRST SKIN 
CULTURE LABORATORY IN DCR

I approached both the Singapore Totalisator Board 
(Tote Board) as well as Shell Company Singapore for 
the necessary funding. Through the good offices of 
the Chairman of Tote Board then (Mr Eddy Barker) 
who was also Minister of Law at the time, I was able to 
raise S$500,000 and another S$300,000 to purchase the 
Cobalt 60 Gammacell 220 machine as the irradiation 
source to attenuate the 3T3 cells in culture.

TRANSFERRING THE SKIN CULTURE 
FACILITY INTO THE BURNS CENTRE

In 1991, a year after starting our initial skin culture 
facility in DCR lab, Dr Xun was able to grow our 
first piece of skin. This was revolutionary. But the 
logistic of transferring cultured skin in the DCR lab 
to the operating theatre (OT) in the Burn Centre was 
not conducive for sterility and Cultured Epithelial 
Autografts (CEA) survival.

A decision was made to transfer the skin culture lab 
into the Burn Centre itself. Prof Barrandon came as our 
Health Manpower Development Plan (HMDP) visiting 
expert in 1992 and helped in this development. We 
spent S$1 million in improving the ventilation system 
of the Burn Centre to OT standards with a new Air 
Handling Unit (AHU). The laboratory was used not only 
for skin culture, but also for skin banking and even 
for the lyophilisation of amniotic membrane used as 
temporary biological dressing.

By 1992, we had not only established the skin culture 
facility for clinical usage but several concurrent 
research projects were launched to look at the 
substrate instead of 3T3 cells and also chimeric CEA 
to expedite the process of skin culture. Dr Xun began 
to investigate corneal epidermal and endothelial cell 
culture for our patients with corneal burns.

First piece of cultured skin produced in SGH (1991)

CEA Sheet
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WORKSHOP ON ADVANCES IN CELL 
TRANSPLANTATION AND ITS CLINICAL 
APPLICATIONS 5TH FEBRUARY 1994

Under the aegis of DCR and with strong support 
of Dr Aw, we organised the inaugural meeting of 
researchers involved in cell culture in the various 
disciplines of medicine. Prof Barrandon was our 
keynote speaker who spoke on the “Growth of 
Human Keratinocytes on a Fibrin Substrate”. In this 
meeting, we presented our early clinical experience 
with CEA in 23 patients with 37% success rate. 
We also shared our experience with melanocyte 
cell culture. Dr Xun shared her experience with 
corneal cell culture which was presented at the 
first International Cell Transplantation meeting 
in Pittsburgh, USA. But the exciting lecture was 
presented by Prof Barrandon on the Isolation of 
Epidermal Stem Cell in the Human Hair Follicle.

NEXT PHASE: ADULT STEM CELL 
RESEARCH GROUP (ASCRG) INITIATIVE

In 2001, a decade after we began our skin culture 
journey, I chaired a multidisciplinary group in SGH 
comprising the Departments of Neurology (Dr 
Wong Meng Cheong), Singapore National Eye 
Centre (SNEC) (Prof Donald Tan), Obstetrics & 
Gynecology, National Cancer Centre Singapore 
(NCCS), National Heart Centre Singapore (NHCS) 
and Haemotology to request for core funding to 
establish an ASCRG facility on our campus which is 
different from the Embryonic Stem Cell Research 
being pursued in NUS. This was borne out of our 
belief that somatic stem cell research would be 
easier to translate into clinical application. All 
departments in the ASCRG were encouraged to 
put up an individual proposal to the Agency for 
Science, Technology and Research (A*STAR) as well 
for funding. In all, five different projects were put up 
and out of these, three were successful including 
our department’s project entitled “Cultivation and 
Characterisation of Human Epithelial Stem Cell 
(ESC) for Tissue Engineering of Epidermal and 
Living Composite Skin”. We received funding of 
S$384,000 for our initial ESC research project. In 
addition, the ASCRG received CORE funding of 
S$1.3 million from the National Medical Research 
Council (NMRC) and SingHealth Research Fund to 
establish the stem cell research labs in Singapore 

Eye Research Institute (SERI). This was an exciting 
period of adult (somatic) stem cell research on our 
SGH campus with regular meetings and group 
engagement on the progress that each group was 
making. We received two additional grants from 
NMRC for ESC research and we engaged Dr Ma 
Dong Rui to be our research scientist on the project. 
He was a clinician who came from Shanghai and once 
he settled into the department, he decided to work 
in earnest for his Doctor of Philosophy (PhD) thesis 
under the Department of Pharmacology, NUS. Dr Ma 
worked diligently on the “Isolation and Cultivation of 
ESCs from human hair follicles for three-dimensional 
skin culture model”. 

On 6 November 2012, Dr Ma successfully defended 
his thesis on “Delineation of Role of ABCG2 
Transporter Gene in the Identification of Human 
Epidermal Stem Cells”. He was the third scientist in 
our department to receive a PhD. 

The department has moved on in terms of translational 
research using human ESC and our senior research 
scientist, Dr Alvin Chua, has done cutting edge 
research using new matrices and laminin for tissue 
engineering of Biological Skin Equivalents. We have 
also engaged with Nanyang Technological University 
(NTU) to research on artificial Extracellular Matrix 
(ECM) biomaterials for use as dermal substitutes. 

A VISION FOR THE FUTURE IN TERMS 
OF STEM CELL RESEARCH; TISSUE 
ENGINEERING AND REGENERATIVE 
MEDICINE

The rapidly ageing population in Singapore and 
the developed world is a strong incentive for us 
to engage in stem cell research not only in terms 
of stem cell therapy per se but also in the use of 
stem cells for tissue and organ regeneration. With 

This was an exciting period 
of adult (somatic) stem cell 
research on our SGH campus 
with regular meetings and group 
engagement on the progress that 
each group was making.
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Emeritus Consultant
Dept of Plastic, Reconstructive & Aesthetics Surgery
Singapore General Hospital

Prof Lee Seng Teik

this in mind, a SingHealth Duke-NUS chair in 
Academic Plastic Surgery focusing on “Stem 
Cell Research and Regenerative Medicine” 
was set up in April 2014. With a family friend 
Mr Lee Hoo Leng, we jointly endowed a S$2.5 
million gift (with a dollar-for-dollar matching 
from the Ministry of Education (MOE)). This 
named Professorship will help boost and 
sustain the interest in stem cell research, 
tissue engineering of organs and tissues 
for replacement therapy and translational 
research in acute and chronic wound healing. 
It will also provide new opportunities for 
researchers working in this area to collaborate 
and network with world renowned scientists 
and centres in the world. 

It is appropriate that the first holder of the Lee 
Seng Teik and Lee Hoo Leng Professorship 
in Plastic Surgery and Regenerative Medicine 
be none other than Prof Barrandon who three 
decades ago helped in the establishment of 
our first skin culture lab in the Burn Centre 
of SGH. We look forward to major ground 
breaking research outcomes as a result of his 
appointment in the years ahead. 

CONCLUSION

When we started this skin transplant journey, 
it was purely patient-centric targeted at our 
severely burned patients. The technology 

we employed for skin culture was transferred 
to us from Prof Green’s Lab in Harvard 
Medical School and it was Food and Drug 
Administration (FDA) approved. Times have 
changed and regulations regarding skin 
culture have become more stringent. We 
have gravitated in our research towards newer 
serum-free culture medium and also into 
newer matrices. In addition, our basic research 
efforts into the sources, growth and molecular 
identification of epidermal stem cell have borne 
significant results. Currently our journey have 
come almost a full circle after three decades 
because we are back to the bedside again.

The production of a true bilayer skin product 
using the knowledge acquired through basic 
research and experimental studies will hopefully 
result in a significant breakthrough - a skin 
transplant for our burn patients comprising of 
not only the epidermis but also the dermis with 
hair follicles, sweat glands and other dermal 
adnexa. That will be the day we will all look 
forward to because it will signify the end of our 
skin transplant journey.

Times have changed and 
regulations regarding skin 
culture have become more 
stringent. We have gravitated 
in our research towards newer 
serum-free culture medium 
and also into newer matrices. 
In addition, our basic research 
efforts into the sources, growth 
and molecular identification of 
epidermal stem cell have borne 
significant results.
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Engaging Millennials in  
the Transplant Community

The healthcare sector is known to be susceptible 
to high burn out rates, the transplant 
community is no exception. Transplant teams 

usually comprise of a manager and transplant 
coordinators. When a member leaves, this greatly 
affects the workload and morale of others. Time, 
effort and resources is needed to train new people. 
How then do we retain our people? 

The team comprises young and capable individuals 
with varied talents. Although most of them may be 
inexperienced, they all have the potential to grow 
and excel with time. We need to constantly engage 
them and create an environment conducive for their 
growth and learning.

Millennials, also known as Generation Y, are 
individuals born between 1981 and 1996. They 
function in an environment where the lines between 
work and play are blurred. We no longer speak of 
work-life balance but of work-life integration.

They integrate work into their everyday lives by 
responding to work-related emails and messages 
even after office hours. Generation Y thrives in a more 
flexible environment, often taking micro-breaks such 
as checking their phones in between tasks. Hence, as 
supervisors we can focus on being more outcome-
orientated rather than micromanage them by setting 
strict rules to limit their freedom. 

In today’s digital age, innovation may offer a competitive 
edge over experience. With a rise in entrepreneurship 
over the years, young individuals are more receptive to 
chasing the unknown instead of conforming to social 
norms. Technology has also enabled them to clarify 
their doubts when necessary or consult global experts 
and improve the services we offer. 

Millennials are known to live their lives to the fullest 
with their priority on self-care. They spend freely 
on trips and leisure, which could explain why they 
experience lower burn out rates and are able to work 
under pressure. Most people are not adept at dealing 
with situations that involves death and the grief that 
comes along with it. Yet, our team of millennials have 

Director
Skin Bank Unit
Singapore General Hospital

Senior Consultant
Dept of Plastic, Reconstructive & Aesthetics Surgery
Singapore General Hospital

A/Prof Tan Bien Keem

to be on-call 24/7 managing these aforementioned 
circumstances. They do their job well despite 
these challenges as they are able to lean on their 
colleagues for support and take breaks when needed.

It is essential to adopt a liberal approach and have an 
open mind when connecting with millennials. By being 
receptive to their suggestions, we can improve our 
transplant services or enhance the way we do things. 

Despite being portrayed as a bunch of individuals 
who have it easier compared to the generation 
before them, millennials work smart, play hard and 
are responsive to change. In our field, technology and 
how we do things are constantly being refined. With 
a fresh mindset and mindfulness, millennials have 
the potential to thrive and contribute greatly to our 
transplant workforce.
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The SBU was established in 1998 to provide 
critical allograft support for the patients of SGH 
Burn Centre. Up till 2013, the skin bank relied 

heavily on overseas sources for its supply of allografts, 
particularly from North America and Europe. 

A sustainable skin bank unit was created through a 
multi-pronged approach:

a) Increasing local supply through a vibrant skin 
donation programme

b) Reducing the usage by adopting innovations and 
improving clinical pathways

c) Achieving international accreditation and building 
up linkages for exchange

The entire SingHealth tissue bank team was galvanised 
by a dedicated team that helped transform the local 
skin donation programme. They drove a robust 
community outreach programme to raise awareness 
on allografts and skin donation programmes. They 
involved local burn survivors in the skin donation 
programme and contributed to a near doubling of 
local skin donation over the last five years since 2014.

The SGH Burn Centre also reduced the usage of 
allograft by adopting innovation and improving the 
clinical pathway for burn management. As part of a 
new SGH Burn Centre protocol, key changes included 
covering all burns within 48 hours and adopting 
the use of biological dressing and the sandwich 
technique utilising both micrografts and allografts. 

Medical Director
Skin Bank Unit
Singapore General Hospital

Consultant (Locum)
Dept of Plastic, Reconstructive & Aesthetics Surgery
Singapore General Hospital

Dr Chong Si Jack

This new protocol improved patient outcome by 
reducing infection rates, number of operations 
and reducing the length of stay while reducing the 
use of allografts. The SGH Burn Centre achieved 
national recognition and won the best clinical 
improvement team award in the 2018 Singapore 
Healthcare Excellence Award.

The SBU became one of the first skin banks 
outside of North America to achieve the AATB 
in 2016. The arduous accreditation journey 
tested the commitment of the entire team and 
helped the skin bank identify gaps and adopt 
best practices. This will ensure the availability 
of allografts of good clinical quality. The SBU 
subsequently led Asia Pacific Burn Association’s 
efforts and formalised the Asia Pacific Skin 
Banking Guidelines in August 2019. The team at 
SBU contributed significantly to the establishment 
of these guidelines. Through these efforts, we 
established more ties with international and 
regional skin banks which will undoubtedly 
increase the sources for allograft in times of crisis.

A Sustainable and 
Accredited Skin Bank Unit

Through these efforts, we established 
more ties with international and 
regional skin banks which will 
undoubtedly increase the sources for 
allograft in times of crisis.
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It is okay to feel overwhelmed at times. Just 
don’t give up. It is important to get back on 
your feet and focus on the goal that is ahead 
of you. Take everything one step at a time.

The True Grit
of a Burn Survivor
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Patient Story



Megan Loy had just completed her 
International Baccalaureate exams in 
May 2015 at Haileybury and Imperial 

Service College in London. Together with five 
friends, the 18-year-old travelled to Taipei 
intending to enjoy herself at the annual Colour 
Play Asia Festival held on 27 June that year. 
The celebration, however, turned tragic when 
balls of flames ripped through the crowd as the 
coloured powder thrown at the participants 
caught fire. 

As her group of friends tried to escape the 
flames, Megan spotted a banner nearby and 
attempted to extinguish the flames on her body 
by rolling on it. The T-shirt she had worn over 
her bikini had already been scorched. In the 
panic, she was separated from her friends. 

She could see huge slabs of skin hanging 
from her arm. It was only much later that she 
realised her nerve endings had been burned. 
A fellow partygoer helped carry Megan to a 
nearby ambulance. 

1-IN-5 CHANCE OF SURVIVAL

In the ambulance, Megan was repeatedly told 
to stay awake. The first hospital turned her away 
as they did not have the medical equipment to 
treat her serious injuries. She was later admitted 
to Taipei Medical University Shuang-Ho 
Hospital. Megan’s parents, who were in China 
at the time, quickly made their way to her.

Unknown to them, A/Prof Tan Bien Keem, Head 
of Plastic, Reconstructive and Aesthetic Surgery 
at SGH at that time saw the news report about 
the fire. He got in touch with a fellow plastic 
surgeon, Dr Chew Khong Yik, whom he knew 
was in Taiwan. 

Dr Chew was alerted and was on hand to 
advise Megan’s anxious parents to send her 
back to Singapore as resources in Taipei were 
stretched. Megan’s mum was able to secure 
an International SOS flight back to SGH Burn 
Centre for Megan, the only specialised facility 
managing major burn injuries in Southeast Asia.

With 80% of burns over her body, Megan only 
had a 20% chance of survival. She was flown to 
Singapore on 30 June.

ROUND-THE-CLOCK CARE AND 
TREATMENT 

“The first few days in ICU were the worst times of 
my life. I was incubated in a dark room stuck to 
a thousand machines. I felt lonely and could not 
sleep. With my missing skin, I alternated between 
pain and feeling cold. I was sweating profusely 
due to the thick dressing. There were moments I 
felt thirsty and had to ask for ice cubes to quench 
my thirst,” she explained.

Skin cells were taken from her scalp to be grown 
in a laboratory for future transplant. Over the 
weeks, she went through nine skin grafting 
procedures and spent over 50 hours in the 
operating theatre. Her skin grafting procedures 
were successful, and her burn wounds were 
reduced to only 5% of her body.

The first few days in ICU were 
the worst times of my life. I was 
incubated in a dark room stuck 
to a thousand machines. I felt 
lonely and could not sleep.
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“All my nurses, physiotherapists, occupational 
therapists, medical social workers, and of course, my 
doctors, were amazingly supportive in my journey 
to recovery. When I made progress in walking, the 
staff would cheer me on. During my stay at SGH, 
a patient from the Burns Support Group (BSG) 
visited me and shared her story with me. She gave 
me assurance, a sense of comfort and hope for the 
future,” Megan said.

Showering in the hospital was a traumatising time. 
So the nurses innovated by wrapping normal gauze 
around the showerhead. When it was time to shower, 
the water was much milder, cooler and less harsh on 
Megan’s skin. 

Despite the odds, Megan fought on, and by the fifth 
day, she could breathe without a respirator. On the 10th 
day, she left the Intensive Care Unit (ICU) for the high 
dependency ward. Megan was discharged at the end 
of October 2015.

SEE ME AS A PERSON, NOT A PATIENT

“My family has been my pillar of support. They had 
supported me by bringing me to my appointments, 
cooking for me, helping me with my showers and 
my pressure garments, and holding my arm when 
I needed a little bit of help when walking. But of 

course, they treated me as if I was the same person. 
The less they treated me like a patient, the easier it 
was for me to get back my sense of life.” 

Megan has this advice to patients: “It is okay to 
feel overwhelmed at times. Just don’t give up. It is 
important to get back on your feet and focus on the 
goal that is ahead of you. Take everything one step 
at a time.”

INSPIRED TO JOIN THE MEDICAL 
PROFESSION

Today, Megan is a final year medical student at the 
NUS. Her brush with death and subsequent treatment 
at the Burn Centre in SGH crystallised her ambition to 
become a doctor.

She confided "As a patient, I experienced bouts of 
helplessness, frustration and anxiety. I also felt the 
hope and comfort that doctors could bring. I aspire 
to be a good doctor, and a source of support and 
comfort for my future patients.” 

I aspire to be a good doctor, and 
a source of support and comfort 
for my future patients.
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When I first joined the SGH Skin Bank and 
Cultured Skin Laboratory 18 years ago, 
never did I imagine that the skin transplant 

programme would be where it is today. At that time 
there was a lack of expertise, specialised manpower, 
resources, infrastructure support, and skin donors. 
Public awareness was low, and many were unaware 
that skin can be donated voluntarily upon death 
under the Medical, Therapy, Education and Research 
Act (MTERA). There was no dedicated skin transplant 
coordinator (TC), no proper office, and no system 
in place to cover potential skin donors from cardiac 
deaths. Quality framework to manage skin banking 
also did not exist locally.

Fast forward to 18 years later, and the SGH Skin 
Bank is doing much better today. We received 
an average of 16 skin donors from 2016 to 2018 
compared to an annual average of six donors in 
my first three years (2002-2004) at SGH. Notably, 
the SGH Skin Bank attained the prestigious AATB 
accreditation in 2016.

The success of the SGH Skin Bank today is attributed 
to a combination of people, goodwill and timing.

GOODWILL

The National Organ Transplant Unit (NOTU), helmed 
by Ms Sally Kong, helped the SGH Skin Banking 
Programme during its infancy in 1998. 

There was no in-house tissue-donor TCs at the Skin 
Bank at that time and so Sally and her TCs obtained 
MTERA skin consent from the families of organ 
donors. Subsequently, when we were able to hire 
our own TCs, Sally spared no effort to train them. 
She even readily provided manpower to cover our 
tissue donor calls when we had an acute shortage of 
tissue-donor TCs due to turnover.

Besides local help, overseas tissue banks and 
laboratories also contributed much to our 
development as a tissue bank and cell culture 
laboratory. They offered invaluable advice in our 
early days of setting up our processes and quality 

system that are relevant to our local context. Today, 
our tissue bank adopts the same mantra as we share 
our technical and quality experience with other 
countries in the region. 

Last but not least, the goodwill of donor families 
donating their loved ones’ tissues despite their 
loss and difficulty, never fails to touch me. It is their 
openness to a donation that allows the skin bank to 
exist with a mission to process and bank the recovered 
skin from their loved ones to save the lives of severe 
burn patients.

TIMING

During the 2002 Bali Bombing, Singapore received 
16 burn patients, but we did not have enough donor 
skin for treatment. The Texas skin bank in Galveston 
where I was trained responded to our need, making 
an exception despite its practice of not providing 
skin to external parties due to its high local demand. 
That was when we realised the need to build 
sufficient capacity of donor skin locally, especially 
during times of emergency. When the seed funding 
for the skin transplant programme ceased in 2005, 
the Skin Bank and Cultured Skin Laboratory were 
officially subsumed under the SGH Burn Centre for 
emergency preparedness, supported by MOH.

The success of the SGH Skin Bank 
today is attributed to a combination 
of people, goodwill and timing.

SGH Skin Bank and 
Culture Laboratory

1 7 8

S i n g H e a l t h  D u k e - N U S  T r a n s p l a n t  C e n t r eS k i n  t r a n s p l a n t  p r o g r a m m e



Assistant Director, Transplant Research
Division of Musculoskeletal Sciences
Singapore General Hospital

Assistant Director
Transplant Tissue Centre
SingHealth Duke-NUS Transplant Centre

Dr Alvin Chua

The formation of SingHealth Transplant 
in 2010 was an important milestone as it 
provided support in transplant coordination 
and was instrumental in getting approval from 
SingHealth senior management to merge 
both the Skin Banking Programme, under SGH 
and the Cardiovascular Homograft Banking 
Programme, under NHCS. This merger, 
formalised in January 2015, as TTC allowed the 
two tissue banks with the same donor pool and 
similar processes to be more economically and 
functionally through the sharing of manpower 
resources, equipment and even a common 
quality management system. 

In conclusion, while the skin transplant 
programme is in a better shape now, there are 
always new challenges to overcome, such as 
the upcoming Act regulating Cell, Tissue and 
Gene Therapy. Come what may, as long as we 
hold dear to the values of serving patients and 
fulfilling the wishes of good-willed donors and 
their families, I believe that divine providence 
will be there to align events, little ones and/or 
big ones, to bring the cause to greater heights.

Come what may, as long as 
we hold dear to the values of 
serving patients and fulfilling 
the wishes of good-willed donors 
and their families, I believe that 
divine providence will be there 
to align events, little ones and/
or big ones, to bring the cause to 
greater heights.

A small-framed teenage boy was seated at the sofa 
in the corner of the hospital’s inpatient waiting 
area, shivering and sobbing. Wong’s father had just 

passed away when we spoke. I shared with Wong regarding 
tissue donation and transplant, and how it could potentially 
save the lives of others. When his mother arrived, she 
turned hysterical, but I was very touched when Wong 
assured her that he would take care of her. It was heart-
wrenching, but I knew I had to approach them about tissue 
donation even though it seemed likely they would reject 
me. Their choice could save the lives of others. 

Wong requested that I share about tissue donation once 
more in the presence of his mother. I was pleasantly 
surprised by the maturity Wong exhibited in sparing a 
thought for others despite the grief he was experiencing. 
I had to assure both of them that the tissue donation 
process for their husband and father would be taken care 
of perfectly. 

As a senior transplant coordinator, we share about tissue 
donation and how it can benefit others in need. Through 
these conversations, we hope that donor families can find 
some form of closure in facing the death of their loved 
ones through donation, where a part of them can continue 
to live on in others.

For every case, although I might not know that donor at 
all, they never feel like a stranger to me. The selfless act of 
kindness through a donation never ceases to touch me. In 
gratitude, I assure the donor family that their loved one is in 
safe hands and always treated with the utmost respect and 
dignity throughout the entire donation process.

Senior Transplant Coordinator
SingHealth Duke-NUS Transplant Centre

Ms Khoo Yik Cheong
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Principal Physiotherapist
Physiotherapy
Singapore General Hospital

Mr Er Wei Xiang

BEYOND INITIAL SURVIVAL 

Thirsty, water please?” Puffy lips mouthed 
the words silently. Initial contact is 
often unpleasant for patients with large 

percentage Total Burn Surface Area (TBSA) 
burns. “I am Wei Xiang, your physiotherapist 
– the tube in your throat supports your lung. 
I am here to help improve your breathing 
and perhaps lessen the discomfort!” In spite 
of the reassurance and repositioning of their 
bandaged limbs, there is only so much I can 
do to alleviate the pain, fear and helplessness 
as they lie within the Burns ICU room. 

UNDERNEATH THE SCARRING

Taking the first step was always challenging, 
but monumental. Shortly after her first attempt, 
Ms L slumped into our hands. The therapy 
assistant and I precariously lowered her onto 
the soft air mattress. We intently peered at the 
beeping vitals monitor when she soon regained 
alertness and roared to try again. Beneath 

layers of dressing was the drive to move and 
to fight on. Sheets of donated cadaveric skin 
grafts enveloped the wounds, saving and 
protecting patients in their vulnerability.

REINTEGRATION TO COMMUNITY

Managing burn scars is an arduous journey, 
both physically and emotionally. ‘I last time, 
very handsome!’ Mr R remarked, revealing an 
old photo on his mobile whilst I stretched his 
rigid eyelids and kneaded into hypertrophic 
scars along his jawline. In both figurative and 
literal sense, “thick-skinned” Mr R wielded 
his patchy shades of brown and pink skin 
with tremendous positivity that rubbed off 
everyone he encountered.

Re-entering the workforce was a pivotal 
moment for Ms V. The company hired her as 
they valued her big-heartedness and never-
say-die determination. ‘I thought it was a joke 
when they asked when I could start work! I 
feel needed again and blessed!’ she shared.

NAVIGATORS OF SUCCESS

Brandishing their new skin as ‘gifts of 
life’, patients I have befriended through 
volunteering at BSG Singapore inspire me to 
be a better burn care professional.

Brandishing their new skin 
as ‘gifts of life’, patients I 
have befriended through 
volunteering at BSG 
Singapore inspire me to be a 
better burn care professional.
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Healing of Body, 
Mind and Soul

from Burns
To someone who is going through 
something difficult, I would say believe 
in yourself. You have to, there's no two 
ways about it.
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In May 2007, then National Serviceman 
Karthigayan Ramakrishnan was on an overseas 
training in Taiwan. He and a fellow recruit were at 

a military base complex when a training Taiwan Air 
Force fighter jet crashed into it. The impact partially 
destroyed the facility and engulfed it in huge flames, 
killing four people and injuring several others, 
including Karthigayan who suffered 45% burns on 
his body. 

As Karthigayan recounted the painful memory of 
trying to help his fellow recruit who was with him, 
he teared. “Both of us were burning, I was trying to 
grab him and fling him out but I was unable to do 
so. Later I learnt that he succumbed to his injuries in 
Singapore. I always wondered if I could have done 
more,” he said. They were flown back to the Burn 
Centre at SGH which is the only specialised facility 
managing major burn injuries in Southeast Asia. 

THE FIGHT TO STAY ALIVE

When Karthigayan arrived at SGH, doctors gave him 
a one-in-three chance of survival as he suffered third 
degree burns on almost half of his body. For the first 
few weeks, he slipped in and out of consciousness 
as he was heavily sedated. He often experienced 
hallucinations or as he described it, “a never-ending 
dream where a lot of your insecurities come up.” 

Doctors and nurses in the Burn Centre worked 
round the clock to keep him alive. There was a 
close call one night when they did an emergency 
tracheostomy to help him breathe. He endured 
three skin grafting procedures, a temporary 
measure to provide a barrier vital to preventing 
infection from setting in. As donated cadaveric 
skin is not widely available, grafting had to be 
prioritised to treat the most serious areas first. The 
regrafting was done continuously until the body 
could regenerate new skin. More than 8,500 cm2, 
equivalent to about 13 sheets of A4-sized paper of 
cadaveric skin graft was also used. This required 
Karthigayan to go for 13 surgeries. 

In addition, a part of the skin was removed from 
his back to enable skin cells to be grown in the 
laboratory. Using his own skin for regrafting would 
reduce the chances of his body rejecting it. The 
doctors were able to grow a sheet of skin 40 times its 
original size within four weeks. 

Karthigayan vividly recalled the pain he felt during 
dressing changes and the delicate care the nursing 
team showed as his raw flesh would stick to the bed. 
Apart from the medical care, they also helped with 
his daily routines, including washing his hair.

“All of them took turns and never made me feel 
uncomfortable. I was someone who needed help 
and they were just there for me,” said Karthigayan 
gratefully. 

All of them took turns and never 
made me feel uncomfortable. I was 
someone who needed help and they 
were just there for me.
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THE EMPATHY TO MAKE IT THROUGH

Karthigayan was especially grateful for the emotional 
support he received from the BSG. He recalled a 
visit from founders Mr Freddy Neo and Mr Ang Ming 
Chuan who helped set up the support group in April 
2004 to motivate others with their stories of survival 
and recovery. 

“People you meet can say ‘I understand how you 
feel’ but I know they don’t. Only when a former 
burns victim shares his or her experience, you know 
they really understand,” he mused.

THE ROAD TO RECOVERY

Karthigayan was discharged from the hospital two 
months after the incident. Back home, he faced fresh 
challenges. His movement was hampered as he had 
to wear protective sleeves to ensure that his new 
skin does not cluster together or harden and form 
keloids. With the comprehensive training provided 
by the healthcare team, his family members knew 
exactly what to do to hasten his recovery. They took 
turns to change his dressing, and helped him put on 
protective sleeves on the affected areas.

Throughout his ordeal, he remained upbeat and 
positive while continuing to go to the hospital 
for therapy sessions as well as minor surgeries to 
release the tension in the skin. With the unwavering 

support of his care team, he made quick progress 
in his recovery. By December, he was able to go for 
a holiday.

THE CIRCLE OF LOVE

Karthigayan felt very loved for the support and 
encouragement he received from his friends and 
family. He was especially touched when his friends 
compiled a book of all the people, including strangers, 
both local and overseas, who cheered him on.

“Receiving the collective well wishes from 
everyone means a lot to me. I truly appreciate the 
encouragement I got not just from my family, but also, 
the hospital staff and nurses, and even strangers who 
cheered me on in my journey,” said Karthigayan.

Today, Karthigayan works for the Ministry of Defence 
and is a proud father of a 11-month-old daughter, 
Ahana Karthigayan. His life may have resumed 
normality but he makes it a point to reach out to 
burns victims and help raise awareness on the 
importance of skin donation.

“To someone who is going through something 
difficult, I would say ‘ ’ -  
believe in yourself. You can endure any hardship 
thrown your way and you will emerge out of the 
adversity as a stronger person.” 
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Every little donated skin counts. With the 
skin donated, the doctors can ensure a higher 
chance of survival for the burn victims. 
Thank you for the gift of life!

a Fighting Spirit
Emerging with 
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Till today, Goh Wei Ming has no recollection 
of what exactly happened to him at the time 
of the industrial accident; he has had no 

flashbacks of what had occurred. In 2013, Wei Ming 
was brought to the hospital with massive burns 
which covered 72% of his body, but he felt no pain 
as his nerves were affected. He did not understand 
then how serious his condition was. 

Wei Ming was hospitalised for five months at the SGH 
Burn Centre. He spent two months in the ICU and 
three months in the high dependency ward. During 
his stay, he was sent to the operating theatre 24 times 
and endured more than ten skin transplants and 
grafting operations.

HOW HIS FAMILY RALLIED AROUND HIM

Wei Ming shared, “My family was devastated when 
they heard about the news of the accident. They 
did not know what was going to happen, and they 
were worried. However, the doctor assured them by 
explaining to them that I would be getting the skin 
transplants and the necessary treatments to survive the 
critical period.”

When the accident happened, Wei Ming kept 
questioning himself why it happened to him. With the 
high-stress level and pain from the treatment, Wei 
Ming had to deal with his emotions. At times, when 
his temper got the better of him, he would vent his 
frustrations on his family members.

“I felt extremely sorry for my family members. At that 
point in time, I was also a bit lost. I didn’t know what 
to do,” he confided.

Family support was instrumental for his recovery. 
His parents and his two younger brothers were 
always there for him. His mother went the extra 
mile and left her job to see him every day. His two 
younger brothers even stayed over at the hospital 
when he was in the ICU. They slept outside on 
the sofa of the ward for two months until he was 
discharged from the ICU and transferred to the 
high dependency ward. 

“Even the nurses commented that my family is 
very close-knit. They were outside the ward every 
day,” he shared. 

HOW THE NURSING STAFF AND 
COMMUNITY CARED FOR HIM

The skin transplant enabled Wei Ming to tide 
through the critical phase by covering up the 
wounds to prevent infection. He was extremely 
grateful for the donor skins he received. 

Wei Ming endured the pain from each transplant 
and had difficulty sleeping. He also did not look 
forward to showering and resisted whenever the 
nurses needed to bath him. The pain was immense 
as they had to change his many dressings after 
each shower. 

When he was in ICU, the physiotherapist and 
occupational therapist would help him stretch his 
hands as he could not move. He was also unable to 
eat solid food and was fed through a tube. When the 
tube was removed, the nurses were kind enough to 
buy him his favourite food.

During his stay in the hospital, former patients from 
the BSG would visit him to give advice and share 
their experiences. From them, he reconciled himself 
to the fact that recovery would probably take about 
two years, depending on his efforts and the degree 
of his burns.
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HOW HE GOT BACK ON HIS FEET 
AGAIN

Wei Ming is grateful to his family. “My family 
members faced numerous challenges. I was 
discharged before I fully recovered. They had 
to dress my wounds at home and help me to 
shower.”

He was very focused on recovery. An active, 
sporty and extroverted person before the 
incident, Wei Ming soon learnt to do basic 
things like walking and showering himself, and 
worked his fitness up to the level where he 
could even cycle.

As his wounds started healing, his follow-up 
visits to the hospital were reduced, and he was 
eventually put under outpatient care. 

“I look forward to a new lease of life rather than 
looking back at who I was in the past. It can 
be challenging when you think about all those 
things that you are not able to do. I take one 
step at a time to improve every day, every week, 
every month,” shared Wei Ming. 

He is grateful to all the healthcare 
professionals who had been there for 
him. He understands that many people 
are apprehensive about skin donations. 

“Every little donated skin counts. With 
the skin donated, the doctors can ensure 
a higher chance of survival for the burn 
victims. Thank you for the gift of life!”

I look forward to a new 
lease of life rather than 
looking back at who I 
was in the past. It can be 
challenging when you 
think about all those 
things that you are not able 
to do. I take one step at a 
time to improve every day, 
every week, every month.
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A Tough Young Man  
En Route to Recovery

food that he liked to eat. In the hospital, they 
serve half-boiled eggs. As he only eats hard-boiled 
eggs, we took the effort to put the egg in a cup 
of hot water to make it hard-boiled for him. We 
even bought him a small cake to celebrate his 29th 
birthday in 2014,” smiled Shi Min.

Shi Min has encountered patients who struggled 
with the pain when the nurses change their 
dressing. Wei Ming, on the contrary, was quite 
cooperative; he seemed to be a strong person 
who could deal with pain. 

“We learn that patients may not feel pain as their 
nerves are slightly damaged. Nonetheless, the 
scariest part for me is you can feel the raw skin while 
cleaning the wound and can imagine how painful 
it is, however you have to continue the process. 
We are always there to comfort and reassure our 
patients that it will get better.”

As a nurse in the SGH Burn Centre, Shi 
Min not only had to manage patients’ 
medications and wound dressing, but 

also help them through a painful and emotional 
period of their lives.

Shi Min recalled the day when Wei Ming was 
admitted to the hospital. “I could empathise 
with him and looking at his condition; I knew 
life onwards was not going to be easy for him.” 

Wei Ming suffered burns mostly on the back 
and front of both his legs, his arms and face. 
His lips were also swollen. As he did not have 
much of his skin left, the doctors had to take 
the skin from his thighs. A total of 28,500 cm2 
of cadaveric skin graft was used. Wei Ming’s 
main consultant was Dr Leo Kah Woon. Each 
operation lasted two to three hours which 
involved cleaning the wound, disinfecting the 
raw areas and removing dead skin.

As Wei Ming had undergone a tracheotomy to 
help him breathe, he could not speak. He would 
press the call bell for the nurses to tend to him. 
Most of the time, he felt warm as the dressing 
was thick, so the nurses placed a fan in his room. 
Some of them even trimmed his hair and nails. 

Shi Min recalled the time the nurses stayed 
back to persuade Wei Ming to shower. “He 
refused to shower in the morning as it was cold. 
By the time he finally agreed to shower, it was 
already 2pm. The shower could take as long as 
three hours, and the process usually involves 
removing the old dressing, showering and then 
putting on the new dressing.” 

The nurses planned a timetable to avoid 
clashes among healthcare professionals. There 
were occasions where the physiotherapist and 
the occupational therapist would visit Wei Ming 
at the same time. The nurses would also bring 
him out of the ward, sometimes to the rooftop 
of SGH to get fresh air.

“When he was able to eat in the high 
dependency ward, my colleagues would buy 

Ms Tan Shi Min
Senior Staff Nurse I (Former)
Ward 43, Burns & ICU
Singapore General Hospital

Senior Staff Nurse I (Resident Nurse)
Surgical ICU
Singapore General Hospital

We are always there to comfort 
and reassure our patients that 
it will get better.
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Jenesis and Aqil (Recipient)

Ryan Leong and his mom Quek Siow Kiak

cardiovascular homograft transplants performed 
in Singapore from 2008 to December 2019

109

iliac vessel transplants performed 
in Singapore from 2010 to December 2019

84

TRANSPLANT

CARDIOVASCULAR  
HOMOGRAFT

NCHB expanded 
services and started 
banking iliac vessels 

for National University 
Hospital (NUH).

2013
Singapore’s first human heart valve 

transplant was performed.

2005

National Cardiovascular Homograft 
Bank (NCHB) was set up to recover, 
process and store human donated 

heart valve for transplantation, 
education and/or research 

purposes. The first donated 
human heart valve transplant was 

performed in the same year.

NCHB achieved accreditation from 
American Association of Tissue Bank 

(AATB) and was recognised as the first 
tissue bank outside North America.

2008

Skin Bank Unit (SBU) and 
NCHB merged as one 

entity, forming Transplant 
Tissue Centre (TTC).

NCHB started banking 
iliac vessels for Singapore 
General Hospital (SGH).

2015

TTC obtained 
accreditation from AATB.

2016
2012

TTC obtained  
re-accreditation from AATB.

2018

HEART VALVE TRANSPLANT RECIPENTS
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I am working on starting an iliac vessel recovery 
workflow after cardiac death. The tissues that are 
currently recovered after circulatory death are heart 

valves, skin and corneas.

A successful tissue transplant is a collaborative effort 
and each step requires a group of passionate individuals 
working together. I am currently in talks with SGH liver 
surgeons and our Cardiothoracic Surgery (CTS) team on 
collaborations to assist in the recovery of iliac vessels.

I look forward to the day where we can formalise this 
collaborative workflow and have the ability to recover, 
process and bank the vessels to provide for more 
patients in need nationwide.

The NCHB was set up in 2008 with the 
help of my colleague Dr Lim Yeong 
Phang. We obtained training materials 

and guidance from the AATB. To spearhead 
this pilot project, we sought seed funding from 
the Ministry of Health (MOH)’s Health Service 
Development Programme (HSDP) Fund. 

Protocols were drawn up, and with appropriate 
consent from next of kin, we retrieved heart 
valves and blood vessels for storage and used 
these in transplant as allograft or extension. 
We are the only bank fully accredited outside 
of North America.

Having a homograft bank in Singapore 
creates a local source of cryopreserved human 
heart valves, vascular tissues and trachea for 
transplant. To date, we have used many donated 
heart valves, blood vessels in open-heart surgery 
and transplant surgery to save lives. 

My Transplant Journey

Programme Director (2006 – 2016)
National Cardiovascular Homograft Bank
National Heart Centre Singapore

Visiting Consultant
Cardiothoracic Surgery
National Heart Centre Singapore

Dr Lim Chong Hee

To date, we have used many 
donated heart valves, blood 
vessels in open-heart surgery and 
transplant surgery to save lives. 

I look forward to the day where 
we can formalise this collaborative 
workflow and have the ability 
to recover, process and bank the 
vessels to provide for more patients 
in need nationwide.

Dr Chakaramakkil Mathew Jose
Director
National Cardiovascular Homograft Bank
National Heart Centre Singapore

Programme Director
Cardiovascular Homograft Transplant
SingHealth Duke-NUS Transplant Centre
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Being part of the team that set up the 
NCHB, I was grateful to have the 
opportunity to develop an effective 

quality system and processes, which allowed 
NCHB to be accredited by the AATB. 

In 2010, after achieving AATB accreditation, our 
tissue banking expertise was sought by NUH and 
SGH. Our bank also exported a heart valve to 
a hospital in Kuala Lumpur to treat a paediatric 
patient with congenital heart disease.

When I meet recipients and hear their stories of 
how transplant improved their lives, I realised 
how our work directly contributes to someone’s 
wellbeing. It encourages me when our 
paediatric patients grow up healthy and their 
parents convey their appreciations to the team. 
I recall how we would catch up with a recipient 

Senior Medical Laboratory Scientist
National Cardiovascular Homograft Bank
National Heart Centre Singapore

Ms Heng Wee Ling

when he returns to SGH for follow-ups. 
These recipients have dreams. From the 
illness and treatment they experienced, 
they learn of the impermanence of life, 
and muster greater courage to pursue 
the lives they want. 

My wish for the TTC, a partnership 
between NHCS NCHB and SGH Skin 
Bank, is to reach greater heights together 
and benefit more patients with our 
synergistic effort, and expand our services 
to other applications. 

My wish for the TTC, a 
partnership between National 
Heart Centre Singapore (NHCS) 
NCHB and SGH Skin Bank, is 
to reach greater heights together 
and benefit more patients with 
our synergistic effort, and expand 
our services to other applications. 
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A Heartfelt Choice  
after a Long Break
My quality of life improved drastically. I do 
not get breathless and can even take a brisk 
walk. I also do not fall sick as often anymore.
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Patient Story



Born with a congenital heart disease, 
Shanlyn had a Tetralogy of Fallot repair 
when she was ten to patch a hole in 

her heart. While pursuing her studies in the 
polytechnic, her doctor advised her to go 
through an operation to repair a leaky valve but 
she decided not to do it as she did not want to 
interrupt her studies.

As she got older, she would often feel 
breathless. Her doctor told her that her valve 
leakage had progressed to 40% and advised her 
to go for a heart valve transplant as her heart 
would progressively get weaker. Shanlyn put off 
the surgery for a few years. In the meantime, her 
low immunity was causing her to fall sick more 
frequently, and this affected her job as a part-
time teacher. Moreover, she felt breathless just 
climbing the stairs and carrying heavy things. 

GETTING PAST THE FEAR

Shanlyn struggled with her emotions. “This 
would be my second operation and I was afraid 
of dying. I wanted to write a letter to my parents 
and friends to express my inner thoughts.”

At the hospital, she was thoroughly briefed on 
the procedures and went through the various 
tests required. With the encouragement and 
support from her parents and colleagues, she 
was ready to have her transplant. Her name was 
put on the waiting list for a donor heart valve. 

“I was touched that I was able to spend time 
with my family and friends before the surgery. 
With their support and encouragement, I felt 
at peace and was mentally prepared for the 
operation.” 

FINDING HER VOICE AGAIN

After being on the waitlist for one month, 
Shanlyn had her transplant in October 2017. 
When Shanlyn awoke, she was thankful to 
be breathing but was in immense pain. She 
had a tube inserted to help her breathe and 
was unable to talk. Shanlyn had a tough time 
recovering in the hospital. She had trouble 

drinking, and the morphine given to her kept 
causing her to throw up.

“I had to stay in the hospital for a week because 
my voice box was injured from the tube that 
was inserted into my mouth. I was placed on a 
liquid diet with pureed food and had to take 
in small amounts at a time to avoid the food 
getting into my lungs,” she shared. 

I was touched that I was 
able to spend time with my 
family and friends before the 
surgery. With their support and 
encouragement, I felt at peace 
and was mentally prepared for 
the operation.
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It was the selfless dedication of the nurses 
and staff who looked after her that made 
her recovery period more manageable. She 
recalled that one of the nurses had taken time 
to chat with her, and it really comforted her. Her 
sessions with the physiotherapist also gave her 
time to stretch her legs and get out of bed.

“I am thankful for the healthcare professionals 
who took care of me. When I was in pain, 
I used to throw tantrums. They were very 
patient and kind, and they put in a lot of effort 
to attend to my needs.” 

When Shanlyn was discharged, she was still 
very worried about her condition. There were 
days she felt moody and wanted to cry. When 
she noticed a slight discharge from her scar, 
she became overly worried. However, her 
doctor assured her that the discharge was 
normal. While resting at home, her friends 
would visit her on Saturdays and bring her 
favourite food to encourage her.

The full recovery took around four months. 
“My quality of life improved drastically. I do 
not get breathless and can even take a brisk 
walk. I also do not fall sick as often anymore,” 
she smiled.

“I may not be able to control my condition 
as I was born like this. But I can control how 
I respond to it. Now that I’m better, I try to 
take good care of myself as nothing is more 
precious than the gift of good health.” 

I may not be able to control my 
condition as I was born like this. 
But I can control how I respond 
to it. Now that I’m better, I try 
to take good care of myself as 
nothing is more precious than 
the gift of good health. 
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Living Each Day 
to the Fullest
You are in good hands with the 
team of doctors, nurses and 
helpful physiotherapists.
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Patient Story



When Vincent Lim was eight, he 
underwent a repair surgery for 
Tetralogy of Fallot, more commonly 

known as a hole in the heart. The doctor 
told his parents that he would need another 
operation when he was older. In the meantime, 
he went for annual checks to make sure his 
heart was functioning well. Despite growing up 
with a congenital heart condition, Vincent led 
an active life. He loved outdoor activities, such 
as cycling and rollerblading.

During his National Service (NS), Vincent was 
a technician. Soon after his NS, he began to 
experience tightness in his chest. There were 
days he was easily tired and breathless. He 
started to increase the frequency of his annual 
check-ups at the NHCS to half-yearly checks. 

It was during one of these checks that his 
cardiologist, Dr Tan Jule, noticed that his 
heart valves were showing signs of leakage 
and it was getting worse. Deep down, Vincent 
had fears of suffering a heart attack. But he 
was shocked that he needed a transplant. He 
began to worry that he might not survive the 
complex heart operation. 

STAYING CALM

After much consideration, Vincent decided to 
go ahead with the transplant and was put on 
the waiting list. A few months later, he was told 
to prepare for surgery. He was 33 years old then 
and had just graduated from Bible College and 
was a new pastor. Fear gripped him as it was 
to be his second heart operation, but he kept 
calm by reciting a scripture passage right until 
the anaesthesia took effect.

“I kept reciting Psalm 23 ‘The Lord is My 
Shepherd’ in my mind. It was a good reminder 
that I was not alone. I have good doctors and 
family support, but more importantly, I have 

the Lord to guide me, so that helped me very 
much,” he said. 

His wife, a nurse, was calm throughout the 
process as she was aware of all the steps of the 
transplant procedure. They had been married 
for three years then and had no kids. 

The operation changed Vincent’s life. His 
energy levels improved vastly, and he could 
exercise without feeling tired and breathless. 
He is now a proud father of three children, 
aged seven, five and 16 months. 

I kept reciting Psalm 23 ‘The 
Lord is My Shepherd’ in my 
mind. It was a good reminder 
that I was not alone. I have good 
doctors and family support, but 
more importantly, I have the 
Lord to guide me, so that helped 
me very much.
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A DEDICATED HEALTHCARE TEAM

Before and after his transplant, Vincent was 
grateful for the support of a good doctor and 
the healthcare team. 

“I am thankful for the healthcare professionals 
who journeyed together with me. Even before 
the operation, Dr Tan will monitor my condition 
and explain everything clearly to me. Their 
presence and dedication encouraged me and 
gave me hope,” he said.

Vincent recalled the very first step he took after 
his successful surgery, while he was still in the 
high dependency ward. He was lying down and 
feeling overwhelmed by the pain in his chest 
and back when a physiotherapist stepped in 
and encouraged him to sit up and walk. The 
physiotherapist gave a strong sense of security 
and made him feel confident that he could walk.

Vincent was also filled with gratitude when 
his surgeon visited him while he was in the 
general ward. It was then that he learnt that he 
had a missing valve, which was only apparent 
during the surgery. “So it was a miracle that I 
had been living a normal life.”

After his discharge, Vincent had difficulty 
wearing his clothes due to the initial pain and 
discomfort from his surgical wound. He had to 
switch to wearing pyjamas which he could ease 

into. He felt awkward to have to lie on his back 
for almost a year when sleeping as he was used 
to sleeping on his side. 

NEW MEANING IN LIFE

Whenever he is given a chance, Vincent 
happily shares about his heart valve transplant 
at church and with patients on the waiting list 
at the hospital. He feels that his experience 
can help give reassurance to those who do not 
know what to expect.

Vincent now does hospital visits as a pastor. 
Whenever he sees any physiotherapist, he 
would stop and greet the person, as it brings 
back memories of what a physiotherapist did 
for him in the past. 

“You are in good hands with the team of 
doctors, nurses and helpful physiotherapists,” 
Vincent encourages those who are considering 
a transplant.

Though he wishes he could thank his donor, 
he does not know who he or she is. He only 
knows that without this donor, he would 
probably not be around anymore. 

I am thankful for the healthcare 
professionals who journeyed 
together with me. Even before 
the operation, Dr Tan will 
monitor my condition and 
explain everything clearly 
to me. Their presence and 
dedication encouraged me and 
gave me hope.

1 9 6

S i n g H e a l t h  D u k e - N U S  T r a n s p l a n t  C e n t r eC a r d i o v a s c u l a r  H o m o g r a f t  T r a n s p l a n t  P r o g r a m m e



TISSUE TRANSPLANT
OVARIAN

transplants performed 
in SingHealth from 2012 to December 2019

2

 Centre for Assisted 
Reproduction (CARE) 
started in Singapore 

General Hospital (SGH).

1989
First ovarian tissue 

transplant operation 
done at SGH.

2012

Second ovarian tissue 
transplant operation 

done at SGH. 

2018
30 ovarian tissue 
cryopreserved 

successfully since 
inception of centre.

2019

First ovarian tissue 
cryopreservation 
operation done 

at SGH.

2008
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A/Prof Yu Su Ling
Programme Director
Ovarian Tissue Transplant
SingHealth Duke-NUS Transplant Centre

Senior Consultant
Dept of Obstetrics & Gynaecology
Singapore General Hospital

Ovarian tissue 
transplant 
is an option 

for female cancer 
patients who wish to 
preserve their ability 
to have children 
after completing 
their treatments. 
Compared to other 
organ transplants, 
ovarian tissue 
fertility preservation 
spans several years, 
from autologous 
cryopreservation to the 
thawing and then the 
transplant itself.

The advantage is that as the tissues are from one’s own 
body, patients need not have to worry about the body 
rejecting the tissue. The surgical procedure of transplant 
is relatively simple, with the ovarian tissue having a great 
propensity to vascularise and become active whenever it is 
in contact with the peritoneum. It is therefore possible for 
a woman to be pregnant naturally instead of having to go 
through In Vitro Fertilisation (IVF) if the ovarian tissues are 
implanted next to the fallopian tube.

At SGH, we have performed two ovarian tissue transplants 
thus far. We look forward to successful pregnancies for them 
in the near future.

Ovarian Tissue Transplant

Ovarian tissue transplant is an option for female cancer patients who wish 
to preserve their ability to have children after completing their treatments. 

What are the benefits of 
ovarian tissue freezing and 
transplantation as compared 
to other methods of fertility 
preservation such as egg 
storage, embryo storage etc?

Ovarian tissue freezing does not 
require the hormonal stimulation or 
a source of sperm. Thus, it is a more 
efficient way to preserve thousands 
of oocytes at one time for a patient 
who lacks a male partner and requires 
urgent cancer treatment.

Can ovarian tissue freezing 
and transplant be suitable 
for patients concerned about 
premature menopause?

Due to the limited duration of graft 
function, ovarian tissue transplant is 
unlikely to be effective for preserving 
the long-term hormonal function of the 
ovary. Thus, it is performed with the sole 
aim to preserve fertility for women who 
wish to conceive.

Fun Facts
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Ms Lin (not her real name) was in her thirties 
when she was diagnosed with stage two 
breast cancer. As part of her treatment, 

she had to undergo chemotherapy, which greatly 
reduced her chance of conceiving a baby. Further, on 
average, 80 to 100% of women who undergo cancer 
treatment such as chemotherapy and radiotherapy will 
experience early menopause and ovarian failure. 

The success of ovarian tissue transplantation provides 
hope to many female patients who wish to conceive 
their own child. The procedure involves harvesting 
one ovary through an outpatient laparoscopic 
procedure. As freezing the entire ovary is not feasible, 
the outer layer of the ovary (cortex) which contains 
a large number of immature eggs, is cut into strips 
and are frozen using a slow freezing protocol. 
The strips are then stored in liquid nitrogen for 
transplantation in the future. Although the surgery is 
brief, the tedious process in the laboratory can take 
up to six hours. The ovarian freezing procedure can 
also be done in young single women and does not 
require ovarian stimulation, especially when there is 
insufficient time for the patients to undergo ovarian 
stimulation to freeze their eggs or embryos. Another 
advantage of this procedure is that it can restore 
hormonal functions after ovarian transplantation. 

To prepare for auto-transplantation, ovarian strips 
are thawed. The surgeon will then transplant the 
thawed ovarian strips to the pelvic side wall or the 
remaining ovary with a laparoscopic procedure, 
similar to skin grafting.

Ms Amy Lee Shaw Ni
Senior Principal Embryologist I (Mgmt)
IVF Laboratory (CARE)
Singapore General Hospital

Ovarian Tissue  
Cryopreservation and  
Auto-transplantation

In the case of Ms Lin, three months after her ovarian 
transplant, her menstruation cycle resumed and 
thereafter, she regained her endocrine function. I 
still recall the day when she came to our CARE with 
tears of joy after she had completely recovered from 
her illness. We are hoping that she will successfully 
conceive which would be a true miracle of life. 

It is truly an immense satisfaction to be able to help 
patients like Ms Lin have a chance at fulfilling their 
dreams of having children of their own someday.

When the patient has 
recovered and ready to have 
children, the ovarian strips 
are thawed and transplanted 
back into her body.

Outer layer of the ovary (cortex), 
which contains a large number of 
immature eggs.

The cortex is carefully cut into 
fragments of 3mm x 3mm with a 
thickness of 1-2 mm.

Ovarian strips are 
cryopreserved and 
kept in liquid nitrogen 
at -196°C and can be 
stored for many years.

Whole ovary
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Here at SingHealth Duke-NUS Transplant Centre, the 
TRUEfund helps sustain our efforts in research, education 
and clinical initiatives. For our patients on the waiting 
list, transplantation is made possible through the selfless 
acts of organ, tissue and cell donations – Gift of Life. 
Developments in clinical work also help create a brighter 
tomorrow of hope and health – Gift of Hope.

Your generous donation will positively impact Organ 
Donation and Transplantation in many ways. Transplants can 
be costly – you can help meet the needs of today so that 
our patients and their loved ones can focus on recovery. 
Scarcity of organ and tissues donors mean our patients stay 
ill longer – supporting clinical research allows the Centre to 
pursue its search for innovative solutions. Opening hearts 
and minds to Organ Donation spark conversations that 
could save more lives – bolstering outreach and education 
efforts to encourage more voices of advocacy.

All donations go  
towards supporting:

Needy transplant patients

Research initiatives on transplantation

Education campaigns for organ and 
tissue donation and transplantation

RESEARCH

- Organ repair

- Immunotolerance

- Long term graft survival

EDUCATION

- Public awareness

- Community outreach

- Patient education

- Upskilling transplant Allied 

 Health Professionals 

Transplants

Research projects that can 
improve patient outcome

Unique patient care

Education for patients 
and public awareness

Governance
SingHealth Fund (SHF) was incorporated on 2 September 2016 as a Company Limited by 
Guarantee to operate charity funds for SingHealth. SHF champions research, education and 
clinical care causes in SingHealth and its institutions through its six Institution Fund Committees 
(IFC) to unleash the potential of Medicine to enable better health for future generations.

As an Institution of Public Character (UEN 201624016), SHF is committed to maintaining 
highest standards of governance and abides by the Code of Governance for Charities and 
IPC. Every donation to SHF is managed strictly in accordance with the donor’s intent for 
use in support of the respective causes.

For more information 
about SingHealth  
Duke-NUS Transplant 
Centre and TRUEfund, 
please scan the QR code:

TRANSPLANTATION IS THE 

Gift of Life, Gift of Hope
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Tel: +65 6326 5194
sd.transplant.centre@singhealth.com.sg

  @SDTransplantCentre

Scan the QR code to visit 
SingHealth Duke-NUS Transplant Centre website,  
or visit: https://bit.ly/34SG5fc 


