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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

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

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

Research
Double long-term graft survival and
optimise patients’ quality of life

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

Advocacy
Be the primary influencer shaping the
regulatory landscape

Mission

To double transplant survival, optimise quality of patients’ 
lives and improve access and affordability to transplantVision

To save and improve human lives by advancing 
the field of transplantationShared Purpose

Core Values

Transformative

Global 
Perspective

Knowledge 
Sharing

Inclusive and 
Responsive

Patient 
Centered

Absolute 
Integrity
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2021 heralded the returns of normality 
to our transplant community as the 
COVID-19 vaccinations became available.  
Transplantation services across all 
organs continued albeit with measured 
precautions.

Protocols were now re-written to 
include vaccination strategies as we 
accept the endemicity of COVID-19. Our 
multidisciplinary approach at SingHealth 
Duke-NUS Transplant Centre allowed 
us to continue care for our patients. We 
embraced a digital platform strategy 
at SingHealth Transplant recognising 
that data-driven approach would 
revolutionise how we deliver care to our 
patients in transplantation. 

Thus we gained new insights on potential 
interventions to further refine our 
clinical care. Education and engagement 
involving transplant healthcare 
professionals, patients as well the public 
continued to play an important role 
especially given the current endemicity 
of COVID-19.

We actively engaged healthcare 
professionals and our transplant 
community and the public through 
webinars to educate and increase 
awareness on transplant donations 
as well as recent advances in 
transplantation.

I would like to thank our clinicians, 
transplant coordinators, nurses, 
dieticians, and other allied health 
professionals and the SingHealth and 
Singapore General Hospital (SGH) 
management for working tirelessly 
during this period and allowing us to 
continue our life-changing and life-
saving transplants.

We look forward to 2023 with renewed 
hope as we emerge from the ‘storm’ of 
COVID-19 with valuable lessons learnt. 

Assoc Prof Jeyaraj Prema Raj
Head
SingHealth Duke-NUS Transplant Centre

DIRECTOR’S  
MESSAGE
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EFFORT AND IMPACT OF TRANSPLANT EDUCATION

Transplant Highlights

Organ Donation and Transplantation 
Awareness Talks to Level 1 and Level 2 
Nurses.

380 Nurses 184 Residents

322 Patients

•  Conducted webinars to educate 
   patients on COVID-19 and Transplant 
   Infections.

Internal residency talks conducted on 
Surgical Aspect on Lung Transplantation 
and Tissue Banking in Singapore.

593 Healthcare Professionals

•  230 healthcare professionals attended 
   the Transplant Awareness Month (TAM).

•  Virtual Left Ventricular Assist Device 
   (LVAD) outreach conducted for  
   Changi General Hospital (CGH), 
   Tan Tock Seng Hospital (TTSH) and Khoo 
   Teck Puat Hospital (KTPH) to promote 
   early referral.
 
•  Participated as speakers and panelists   
   in Abbott webinars and e-proctoring 
   LVAD implant for new centre.
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Transplant Highlights

Haematopoietic Stem Cell Transplant (HSCT) Paediatric

Five fellows from Myanmar, Philippines and Pakistan were being trained in paediatric 
haematology/oncology & Blood and Marrow Transplant / Cellular Therapy in 
KK Women’s and Children’s Hospital (KKH).

Singapore Cord Blood Bank

Educating Nanyang Polytechnic final 
year nursing students on the significance 
of cord blood donation and cord blood 
collection in Hematopoietic Stem Cell 
Transplant.

Liver
 
Partnered with Renji Hospital in 
China, to increase the competency of 
both teams via clinical attachments, 
research, fellowships and educational 
collaborations.

HSCT Paediatric

Collaborated with St. Jude Children’s 
Research Hospital to set up a VIVA 
platform outreach programme.

•  Virtual education programmes are 
   being conducted for doctors, nurses  
   and pharmacists every two months.

•  Conducted seven webinars.

PROFESSIONAL DEVELOPMENT

EDUCATIONAL COURSES  
AND WORKSHOPS

FOSTERING TIES  
BEYOND BORDERS

Transplant Tissue Centre

Two virtual workshops were conducted 
by the Director of European Homograft 
Bank on cardiovascular and femoral vein 
banking for Transplant Tissue Centre 
(TTC) staff and cardiothoracic surgery 
(CTS) clinicians.

The first virtual heart valve dissection 
workshop was held by the National 
Cardiovascular Homograft Bank (NCHB) 
Director as part of the CTS Surgical Skills 
Training Programme.
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Transplant Highlights

CLINICAL HIGHLIGHTS

Since inception, 13,587 Transplants were performed, giving 
new life and new hope to patients and their families.

Corneal

Renal

Heart

Cardiovascular 
Homograft

Umbilical  
Cord Blood

Liver

Lung

Adult  
Haematopoietic  
Stem Cell

Paediatric 
Haematopoietic 
Stem Cell

Skin

444

35

2

3

13

10
1

7

115

16

57

703 Transplants

22 Organ Transplants

In 2021,

were performed

were made possible by the 
Gift of Life, Gift of Hope 

from 12 Deceased Donors

  liac Vessels
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Transplant Centre of Excellence

EXTENDING THE SHELF-LIFE OF LOCAL 
DONATED SKIN BEYOND FIVE YEARS

The Singapore General Hospital 
(SGH) Skin Bank Unit (SBU) stores 
locally cryopreserved skin allografts 
for transplantation in vapour phase 
of nitrogen for up to five years. This  
expiration was based on the practice 
of many international tissue banks 
and recommended by the American 
Association of Tissue Banks (AATB).

However, previous porcine model study 
indicated no statistically significant 
difference between skin grafts 
cryopreserved for 15 minutes and 
seven years1. Moreover, in the clinical 
setting, skin allografts are used only as 
temporary biological wound dressings 
for severe burn treatment without the 
critical need for cell viability in such skin 
tissues. Structural integrity and sterility 
of the cryopreserved skin are deemed as 
more important parameters to study
for clinical usage.

In 2020, some of the cryopreserved skin 
in the SGH SBU reached its expiry and 
were discarded due to low utilization rate 
at the SGH Burn Centre. The SGH SBU 
therefore investigated if skin allografts 
in cryogenic conditions could be stored 

beyond five years and still be suitable for
severe burn treatment. By prolonging 
the shelf life of these precious donated 
skin, potential wastage can be prevented 
and a larger stockpile of skin can be 
maintained for emergency preparedness.

From 2020 to 2021, the SGH SBU studied 
skin allografts from three different 
donors. The first batch of allografts was 
thawed at five years of cryogenic storage, 
and the second batch was thawed six to 
seven months later. Skin biopsy samples 
were sent for histopathology analysis and 
microbiology tests.

The study found that there was no 
significant difference between skin 
allografts stored for five years and for five 
and a half years in terms of epidermal 
integrity and sterility, which were the 
two key parameters investigated on their 
suitability for grafting on severe burn 
patients. In July 2021, with consultation 
from Transplant Tissue Centre’s (TTC) 
Tissue Advisory Committee, the expiry of
SBU’s cryopreserved skin allografts 
was extended to five and a half years, 
allowing for a larger stockpile to be 
conserved for emergency situations.

1 Holzer PW, Lellouch AG, Moulton K, et al. Clinical Impact of Cryopreservation on Split Thickness Skin Grafts in the Porcine 
Model. J Burn Care Res. 2020 Feb 19;41(2):306-316.
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Transplant Centre of Excellence

Figure 1.  
Donor Skin Allograft Package ID:
15008CS17. Cryopreserved Skin Allograft 
stored for five years in Liquid Nitrogen (LN2)  
Vapour Phase Freezer Tank 
(Scale bar = 100μm)

Figure 2. 
Donor Skin Allograft Package ID:
15008CS18. Cryopreserved Skin Allograft 
stored for five and a half years in LN2 Vapour 
Phase Freezer Tank (Scale bar = 100μm)

Availability of donated skin is critical for the survival of severe burn patients. 
Extending the shelf life of skin beyond 5 years will not only increase the pool 
available for treatment, but most importantly, it gives us the chance to fully fulfill 
the wishes of our tissue donors and their families.

Clin A/Prof Alvin Chua
Assistant Director, Transplant Tissue Centre, SGH
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Transplant Centre of Excellence

Figure 1. 
Corneal 
perforation  
in a child

Figure 2.  
The same child  
following 
penetrating
keratoplasty, 
showing  
a clear corneal 
graft

Since 2020, we have started a new 
paediatric corneal service at both the 
Singapore National Eye Centre (SNEC) 
and KK Women’s and Children’s Hospital 
(KKH). This service specifically caters 
to children with corneal and external 
diseases, ranging from common 
conditions such as ocular allergies, ocular 
surface diseases and trauma to complex 
corneal and anterior segment disorders, 
such as congenital anomalies and 
malformations.

With the establishment of this service, 
we have improved patients’ access to 
a subspecialty clinic helmed by an in-
house fellowship-trained paediatric 
corneal specialist. We now manage an 
increasing patient load at both SNEC 
and KKH sites. The enhanced expertise 
in the field has allowed many children 
with congenital corneal opacities and 
failed corneal grafts to undergo timely 
surgical interventions, such as corneal 
transplantation, to optimise their
vision during the critical period of their 
visual development. The inception of 
the paediatric corneal service has also 
provided additional all-year round 

“on-call” coverage for acute cases in KKH 
and SNEC which require subspecialist 
management.

The paediatric corneal service also lays 
the foundation for multidisciplinary 
care teams for children with complex 
anterior segment disorders, who are 
also co-managed by the paediatric 
ophthalmologist, paediatric glaucoma 
and vitreoretinal specialists, as 
needed. This further extends to the 
paediatrician, geneticist as well as as 
the multidisciplinary team such as 
nurses, allied health professionals in 
ocular imaging and diagnostics and 
medical social workers, in the provision 
of holistic care for these patients. The 
KKH paediatric corneal service also 
participates in the multidisciplinary care 
of children with rare skin diseases and 
disease-specific ocular manifestations.

As part of our continuous education 
outreach, we regularly share our 
experience on paediatric corneal diseases 
and management at the SNEC Corneal 
Specialist Conference and KKH
nursing educational rounds.

PAEDIATRIC CORNEAL SERVICE



Kidney transplant patients remain 
vulnerable to adverse outcomes from 
COVID-19 infections. Since the start 
of the pandemic, the renal transplant 
service has taken several steps to 
mitigate potential adverse outcomes in 
our patients.

The targeted webinars on patient 
education including preventive 
measures to be undertaken by 
immunocompromised hosts, the need 
for early diagnosis, interventions and 
to dispel mis-information conveyed on 
social media; transplant coordinators 
have reached out to the patients via 
telephone consults to reinforce the 
importance of COVID-19 vaccination.

During the Omicron surge, our 
partnership with Virtual Ward (VW) 
Services has proven crucial to reduce 
the influx of admissions. Due to the 
persistent viral shedding and higher 
risk of late-onset complications, there 
is a need for prolonged monitoring of 
COVID-19 infected kidney transplant 
patients, ranging from 14 to 21 days. 
With burgeoning cases and prolonged 
hospitalisations, there was a need to 
shift the site of care from the rapidly 
expanding inpatient model of care to 
a home-based recovery program. Our 
programme had already successfully 
vaccinated the vast majority of our 
patients — more than 90% of the 
patients having received 2 or more 

doses of vaccination - affording 
significant protection.

The SingHealth General Hospital (SGH) 
VW, managed by the Population Health & 
Integrated Care Office as well as
the Department of Family Medicine and 
Continuing Care, was instrumental in 
providing hospital-at-home services for 
many patients. The VW Team consists of a 
team of doctors and nurses who monitor 
patients remotely via telemedicine and 
provide medical interventions when 
necessary.

This partnership was helmed by Renal 
Transplant Programme Director  
A/Prof Terence Kee, Transplant Infectious 
Disease physician Dr Jasmine Chung and 
COVID-19 VW clinical lead Dr Michelle 
Tan. The VW and renal transplant teams 
co-developed VW admission criteria 
specific for renal transplant patients. 
The first direct outpatient referral to 
VW was initiated on 16 February 2022. 
In this model, COVID-19 infected renal 
transplant patients were triaged by 
transplant nephrologists via video 
consultation – suitable cases for home 
recovery were then referred to the VW. 
This referral process was streamlined 
from initial email and telephone 
communications to direct collaborations 
with physicians, nurses and transplant 
coordinators via a consolidated 
TigerConnect chat group.

Transplant Centre of Excellence

REDUCTION IN ADMISSIONS FOR COVID-19 INFECTED 
KIDNEY TRANSPLANT PATIENTS

11
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Transplant Centre of Excellence

Throughout the patient’s VW enrollment period, the VW team conducted daily
teleconsultation, remote vital signs monitoring and organised investigations such as PCR 
swabs and blood tests at patients’ homes, supporting a safe recovery in a home-based 
recovery programme. This initiative significantly reduced hospitalisations and visits to 
primary care clinics and has enabled a more resource-effective COVID-19 management 
strategy. The VW programme allowed for patients with mild infections to recover at home 
with reduction in anxiety. Concurrently, this approach has allowed the inpatient care team 
to focus on cases triaged to inpatient care which were patients of significant medical
complexity.

From its initiation on 16 February 2022 to 31 March 2022, 62 referrals had been made to 
VW with 85% of patients completing a home-based recovery programme. Nine patients 
were directly admitted to hospital during their VW enrollment due to the need for 
escalated care detected on monitoring.
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VASCULARISED COMPOSITE ALLOTRANSPLANTATION
– THE NEXT FRONTIER OF TRANSPLANT MEDICINE

Status of VCA
Vascularised Composite 
Allotransplantation (VCA) is the 
transplantation of multiple tissues such 
as skin, muscle, and bone as a functional 
unit (e.g face and hand). Advances in 
reconstructive microvascular surgery and 
transplant medicine have made VCA a 
reality. To date, 130 hand and forearm 
transplants, 48 face transplants, 100 
uterus transplants, 55 abdominal wall 
transplants have been performed
worldwide. The miracle of VCA, is best 
illustrated by the ambitious and
successful complete face transplant of 
Andy Sandness performed at Mayo
Clinic in 2016, which to date is revered as 
the most handsome face transplant.
After a gruelling 50 hour surgery, Andy 
continues to enjoy improved quality of
life and function five years post his 
surgery.

Challenges of VCA
Despite its extraordinary life 
transforming potential for patients  
with severe deformities, widespread 
application of vascularised composite 
tissue allotransplantation has been 
impeded by risks of rejection and 
complications associated with 
conventional immunosuppression 
strategies. Of note, 85% of VCA recipients 
have experienced rejection within the 
first year after transplantation, a rate 
greatly exceeding all other transplanted 
organs.

Furthermore, all VCA recipients have 
experienced toxicity associated with
calcineurin inhibitor (CNIs) and steroid 
based immunosuppression regimes.
While VCA is life-enhancing, as opposed 
to life-saving, identifying novel 
immunosuppressive  strategies that can 
mitigate these complications is a major 
focus in the field of VCA research.

VCA in Singapore
Inspired from his microsurgery 
fellowship in Taiwan in 2013, at Chang 
Gung Memorial Hospital, under the 
mentorship of Professor Kuo Yur-Ren 
who performed the first hand transplant 
in Asia, Dr Chew Khong Yik, helmed the 
first Hand/Face transplant symposium in 
2015. With the support of Professor Tan 
Bien Keem, he proceeded to establish 
strong collaborative research links with 
Professor Kuo, working on investigating 
immunosuppressive strategies for VCA. 
Under Prof Kuo’s mentorship, they 
embarked on research aimed at
understanding the immunomodulatory 
effects of mesenchymal stem cells on
VCA, using the swine hind limb VCA 
model. The study demonstrated that
adipose-derived stem cells do improve 
VCA survival in the swine hind limb
model. With these promising results, the 
next phase of the study was secured. The 
non-human primate VCA model will be 
used to further investigate mesenchymal 
stem cell-based therapies and their role 
in achieving allograft tolerance. The aim 
is to be able to perform human solid 
organ and VCA transplants in the near 
future.

Transplant Centre of Excellence 
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From left to right: 
Professor Tan Bien Keem, Professor Kuo Yur-Ren and Dr Chew Khong Yik 
spearheading VCA research in SingHealth

Furthermore, collaborative links were established with Professor Linda Carime Cendales 
who heralded the VCA programme at Duke University. This collaboration is paving the way 
for SingHealth Duke-NUS Transplant Centre to develop its own VCA programme in the 
years to come.

Transplant Centre of Excellence 

This research was supported by the Lee Foundation and was made possible by the 
collaborative efforts of Ms Tiffany Thng, Dr Chung Sze-Ryn, Dr Kok Yee Onn, Dr Tony Lim, 
Dr Mark Tan and Dr Savitha Ramachandran.

ACKNOWLEDGEMENTS

From left to right:
Professor Tan Bien Keem, Professor Linda Carime Cendales and 
Dr Chew Khong Yik

Establishing collaborative links with Duke University 



Adherence to International Standards and Quality

The Quality Assurance Programme of the 
Singapore Eye Bank includes requesting 
surgeons for post-operative outcomes 
on all distributed corneal tissues, with 
particular attention to possible adverse 
reactions such as donor-derived 
transmission of infectious disease and 
primary graft failure.

As an additional commitment to quality, 
mandatory reporting and surveillance 
of corneal graft outcomes have been 
in place at the Singapore National Eye 
Centre (SNEC) for over 20 years. This has 
enabled SNEC to amass a substantial 
amount of information from its corneal 
transplant database. The data gathered 
is then used for clinical audit purposes 
and serves as a reference for evidence-
based best practices by the SNEC Corneal 
Department.

When the amended Human Organ 
Transplant Act (HOTA) came into effect 
in 2004, the recovery of corneas was 
included in the Act and therefore 
graft outcomes using these corneas 

were reported to the National Organ 
Transplant Unit (NOTU) and presented 
quarterly to the Ministry of Health (MOH) 
Advisory Committee on Transplantation. 
Queries on donor selection, graft 
indications and other related matters are 
raised and discussed by the committee 
during these meetings.

In July 2020, the reporting of graft 
outcomes was expanded to include 
all cases and indications regardless of 
tissue source (local versus overseas). 
This initiative is in its early stages but 
the potential benefits are immense. 
Plans are underway to further refine 
the reportable outcome parameters 
as well as to look into donor factors 
which could potentially affect corneal 
recipient outcomes. Surveillance of graft 
outcomes is no longer limited to a few 
selected institutions but encompasses 
both restructured hospitals and private 
sector clinics and surgeons, providing a 
more balanced and accurate picture of 
the state of corneal transplantation in 
Singapore.

CONTINUOUS QUALITY IMPROVEMENT THROUGH 
NATIONAL SURVEILLANCE OF ALL CORNEAL GRAFT 
OUTCOMES

15
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Adherence to International Standards and Quality

On 28 September 2021, Transplant Tissue Centre (TTC) had its first virtual audit by the 
American Association of Tissue Banks (AATB).

AATB is an international premier accreditation body, whose objectives are to promote the 
quality of donated human tissues and ensure the safety of patients who receive them for 
therapeutic purposes. The TTC was last granted AATB accreditation in 2018 and this status 
was expiring in 2021. Re-accreditation typically requires a three-day on-site audit by an 
AATB inspector. However, an onsite inspection in 2021 was not possible due to Singapore’s 
border closure that was imposed in response to the COVID-19 pandemic. A remote audit 
was therefore conducted by AATB as an interim measure to extend TTC’s accreditation 
status.

The two half-day virtual audit concluded on 29 September 2021 with no major findings. 
An extension of TTC’s accreditation was granted and an onsite inspection was finally made 
possible in 2022 with TTC maintaining accreditation till 13 February 2024.

VIRTUAL AUDIT BY AMERICAN 
ASSOCIATION OF TISSUE BANKS (AATB)
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Adherence to International Standards and Quality

The College of American Pathologists 
(CAP) is the world’s largest organisation 
of board-certified pathologists, with 
a mission to foster and advocate 
excellence in the practice of pathology 
and laboratory medicine worldwide. With 
various laboratory improvement
programme such as Proficiency Testing 
(PT) and accreditation programmes, 
being CAP-accredited provides high 
quality and cost effective patient care. 
In addition, the CAP retains deemed 
status with the Joint Commission, 
United Network for Organ Sharing, the 
National Marrow Donor Programme, 
the Foundation for the Accreditation of 
Cellular Therapies, and many US state 
agencies.

CAP Laboratory Accreditation is designed 
to ensure the highest standards of 
operations for laboratory procedures:

• Maintain accuracy of test results and 
  ensure accurate patient diagnosis.
• Manage rapidly evolving changes in 
  laboratory medicine and technology.
• Exchange ideas and best practices 
  among pathology and laboratory 
  medicine peers.
• Offer professional development and 
  learning opportunities for  
  laboratory staff.

SCBB obtained the first CAP accreditation 
in 2008 for the following four 
programmes: All common, Director 
Assessment, Laboratory General and 
Haematology. On-site inspections 
would be conducted every two years 
using CAP Accreditation Checklists to 
assess compliances with programme 
requirements.

Currently SCBB is accredited for the 
following seven programmes: All 
common, Bacteriology, Cellular Therapy 
Services, Director Assessment, Flow 
Cytometry, Haematology and Laboratory 
General. In the recent inspection held in 
December 2021, SCBB was re-accredited 
till August 2024, ensuring that we would 
be able to continue providing the best 
quality of care to our patients.

SINGAPORE CORD BLOOD BANK (SCBB) RECEIVES 
RE-ACCREDITATION FROM COLLEGE OF AMERICAN 
PATHOLOGISTS (CAP)
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A SingHealth Chronic Liver Disease Registry (SoLiDaRity) Workgroup (WG) was established 
to facilitate the development of a clinical registry for patients with chronic liver disease 
for epidemiology and optimisation of care. The WG is a collaboration among the various 
Gastroenterology and Hepatology departments of hospitals across the SingHealth cluster: 
Singapore General Hospital, Sengkang General Hospital, Changi General Hospital with 
support from the SingHealth Duke-NUS Transplant Centre (SDTC). This registry aims to 
identify patients who will benefit the most from liver transplantation through a proprietary 
algorithm. To date, SDTC has provided support to the development of the registry (Phase 1 
and Phase 2).

User requirement gathering
• Collate inputs from the SoLiDaRity WG to capture relevant clinical indicators for liver 
  cirrhosis identification and staging.
• Identify appropriate data sources and data fields.

Development of an algorithm for effective patient cohort identification from eHIntS
• With validated annotated data from clinician collaborators, the team developed an 
  algorithm to generate an optimised consensus ICD-10 code combination set that 
  efficiently extracts cirrhotic patients who fulfill cohort criteria.
• Multiple ICD-10 code combination testing iterations were performed to improve the PPV 
  (Positive Predictive Value) score from 44.0 % to 89.0%.
• The best performing algorithm in the validation cohort had a PPV of 89.0%, which is 
  superior or comparable to published numbers (~80%) in literature (Ian A. Rowe et al.).

Development of semi-automated Extract, Transform and Load (ETL) processes
• Perform data mining accurately from the Electronic Health Records repository (eHIntS).
• Ensure good quality data by performing data cleansing, processing, and transformation.

Exploratory Descriptive Analysis
• Descriptive analysis of the patient cohort to identify general trends.

ESTABLISHMENT OF SINGHEALTH 
CHRONIC LIVER DISEASE REGISTRY

Data-driven Transplant Care
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Data-driven Transplant Care

Moving forward, SDTC will continue to support Phase 3 of the Registry development 
via:
• The design of data infrastructure that contains high-quality data in a memory, 
  computational-efficient manner.
• The development of data applications: Tableau dashboards for near real-time monitoring 
  of cirrhotic patients to promote effective clinical decision making (transplantation 
  suitability).
• The building of patient-centric balanced scorecards to improve patient care.

Phase 1:  
User  
Requirement
Gathering

Phase 2b:
Exploratory 
Data
Analysis

Phase 2a:  
Extract, 
Transform and 
Load (ETL)

Phase 3:  
Registry
Development  
and
Applications

One of the major challenges to our liver transplant program is that patients are 
often referred at a very late stage of their liver disease where the complications 
of cirrhosis result in them being ill and unsuitable for liver transplant surgery. The 
SoLiDaRity project is a cluster-wide initiative to standardise the care for patients 
with liver cirrhosis and to aid clinicians to identify and refer patients for transplant 
in a timely manner. This initiative will help to improve timely referral of patients to 
increase the number of successful liver transplants in Singapore.

A/Prof Jason Chang
Senior Consultant (Head), Gastroenterology & Hepatology, SGH 
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1. Determine Cohort Criteria
• Development  and validation of 
  algorithms to identify cirrhotic patients.

4. Descriptive Analytics
• Patient demographics breakdown
• Cause of death
• Comorbidities 

5. Database Development
• Intermediate-merged, cleaned & 
  transformed data structures.

6. Applications
Knowledge Generation, Quality 
Improvement
• Profile patient 
• Discoveries/Insights
• Disease mechanism
• Biomarkers
• Predictive models

Dashboards, Scorecards Forecasting 
capability
• Near real-time for decision support
• Performance measure

2. Data Sources Identification
• Determine prospective data collection 
  criteria.
• Agree on retrospective data collection 
  criteria.
• Identify data sources (examples below)  
   and respective data fields.

3. Database Development
• Data Cleaning
• Data Validation
• Data Transformation: ~ Application of 
  language processing to extract relevant
  information from unstructured clinical 
  notes

Data Sources Identification
• eHIntS
• Sunrise Clinical Manager

EMR Data Sources

Data-driven Transplant Care
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Nurturing and Engaging our People

VIRTUAL TRAINING ON FEMORAL VEIN BANKING BY 
THE EUROPEAN HOMOGRAFT BANK (EHB)

Between the months May and June 2021, 
National Cardiovascular Homograft Bank 
(NCHB) organised two virtual workshops 
with the support from National Heart 
Centre Singapore’s Department of 
Cardiothoracic Surgery (CTS). It was led 
by Dr Ramadan Jashari and attended by 
directors, and staff from the Transplant 
Tissue Centre (TTC) as well as CTS 
clinicians. 

Dr Jashari is the Medical Director of 
the European Homograft Bank (EHB) 
and a leading expert in homograft 
banking. He has published many tissue 
banking articles and NCHB had also 
consulted him on various tissue banking 
issues previously. Likewise, EHB is an 
established international heart valve and 
vascular tissue bank based in Brussels, 
Belgium, and is one of the largest 
homograft bank in Europe. 

The main objective of the workshop 
was to obtain insights on femoral 
vein banking, a new initiative to be 
implemented by NCHB. Dr Jashari 
shared extensively on donor screening, 
tissue recovery, processing, storage and 
distribution practices of heart valves 
and vascular tissues including femoral 
vein. This was followed by an engaging 
Questions & Answers session. He also 
showcased a video of the EHB laboratory 
facilities and presented on the key 
steps in tissue processing and storage 
of human heart valves and vascular 
tissues which allowed the participants to 
envision the process that will eventually 
take place in NCHB.

The virtual training was an eye-opener 
for the attendees as it was their first in-
depth training on femoral vein banking 
and they were also exposed to other 
cardiovascular tissue banking practices 
in Europe. Despite travel restrictions due 
to COVID-19 which reduced overseas 
training opportunities, this training 
served as a platform to keep the TTC 
team abreast of international homograft 
banking practices.
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EVOLVEMENT OF THE LEFT VENTRICULAR ASSIST 
DEVICE (LVAD) PATIENT SUPPORT GROUP

Nurturing and Engaging our People

The Heart & Lung Transplant Patient 
Support Group (PSG) was initially 
formed in 2000 to provide emotional 
support and facilitate information 
exchange on post-transplant care for 
both pre- and post-transplant patients 
and their families. Educational talks by 
National Heart Centre Singapore (NHCS) 
were also de rigueur at regular group 
meetings.

The focus of the PSG was subsequently 
shifted to support patients with Left 
Ventricular Assist Device (LVAD), after 
NHCS started the continuous-flow LVAD 
in May 2009 and saw a growing number 
of LVADs implanted since then. Thus a 
VAD PSG was officially formed in 2013 
when there were more than 30 patients 
with ongoing VAD support. The aim of 
the PSG is to provide emotional support 
for both the pre- and post-VAD implant 
patients and their families through 
sharing of personal experiences, provide 
education on post-VAD care to help 
patients and their families in coping with 
VAD and lifestyle adaptation 
post-discharge as well as to enhance 
patients’ compliance.

The team at NHCS Mechanical Circulatory 
Support Heart and Lung Transplant unit 
initiated engagement with patients 
to run the LVAD PSG independently, 
with facilitation by the transplant 

coordinators. It was heartwarming to see 
the continued support and participation 
from some of the patients who have 
successfully bridged to heart transplant. 
A closed group Facebook page was also 
created and maintained by patients - 
allowing sharing of information and 
educational materials.

Prior to the COVID-19 pandemic, the 
LVAD PSG committee would conduct 
weekly walkabouts to the hospital to 
visit inpatients and provide emotional 
support to the patients and their families.
Besides the educational talks, the 
LVAD PSG activities also include 
group exercises, social get-togethers, 
excursions, and recreational activities. 
The patients also participated in charity 
walks, organ donation/organ transplant 
campaigns and roadshows, as well as 
volunteered with Alzheimer’s Disease 
Association in community work.

The regular PSG sessions were shifted 
to virtual sessions during the pandemic, 
with webinars jointly organised with 
SingHealth Duke-NUS Transplant Centre 
to extend transplant education to all 
organ transplant patients.

LVAD PSG was awarded the SingHealth 
Inspirational Patient Support Group in 
2018, in recognition of their valuable 
support to our patients and caregivers.
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The PSG is also proud to share that some 
of its members have been awarded the 
Singapore Health Inspirational Patient 
& Caregiver Awards, and one of the 
members is also an active member in 
SingHealth Patient Advocacy Network 
(SPAN) and the Co-Chair Designate of 
SPAN.

Nurturing and Engaging our People

In 2019, both Heart/Lung Transplant 
and LVAD PSG were merged for resource 
sharing and to extend its benefits to a 
wider group of patients. The PSG not 
only provides a platform for two-way 
communication between patients and 
our healthcare team; it also allows the 
sharing of experiences among our 
patients and families. This peer support 
truly helps allay fears and creates a warm 
atmosphere of camaraderie.

Left ventricular assist device implantation has become an alternative therapy for 
patients with advanced heart failure as a bridge to heart transplant  or as a long-
term therapy for patients who are not eligible for heart transplantation. The five 
year survival is comparable to heart transplantation.

Dr Sivathasan Cumaraswamy
Advisor, Heart Transplant and Mechanical Assist Device Programme, NHCS
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Nurturing and Engaging our People

TRANSPLANT AWARENESS

Transplant Awareness Month was 
held in October and consisted of two 
webinars that sought to educate and 
increase awareness of Organ Donation 
and Transplantation to both SingHealth 
colleagues as well as members of the 
public.

The two webinars encompassed of talks 
by clinicians from tissue, stem cells, renal 
and liver transplant programmes who 
gave insights and advancements from 
their transplant programmes. Relating 
to the current pandemic, Associate 
Professor  Tan Ban Hock shared how 
devastating the impact of COVID-19 had 
on transplant locally and globally. The 
National Organ Transplant Unit (NOTU) 
also shared on the organ donation 
landscape in Singapore and the various 
means on how one can be an advocate.

One of the key highlights in the webinar 
conducted for our SingHealth colleagues 
was the video competition that garnered 
a lot of interest and multiple submissions. 
A poll was then conducted during the 
webinar to select the top three most 

creative videos. The contest serves as an 
avenue for participants to express their 
creativity in portraying organ donation 
individually or as a group.

In the public webinar, donors and 
recipients were invited to share about 
their respective transplant journeys and 
the challenges they faced physically and 
emotionally. Mr Mark Kok Wah, father 
of deceased donor Carmen, tearfully 
recounted the moment Serene Lee, 
recipient of Carmen’s heart, reunited with 
him and his wife. He also expressed the 
significance and meaning behind the 
gift of life his daughter has had given to 
others.

Both webinars were well received and 
garnered over 350 attendees across 
SingHealth and the public. Through 
these sessions, participants were able 
to gain direct access to the perspectives 
and ideals of the donors and recipients 
whilst also gaining insights on both 
organ donation and the transplant 
programmes.
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Nurturing and Engaging our People

Special thanks to the clinicians, donors and patients for sharing 
their experiences showing immense strength of their resilience, 
love and hope through this life-changing journey.

       We want you back and 
we’re so happy to see you 
every day at home. 

– Mr Barathan, Liver Donor.

       It has been six years of 
my life and I promise you 
that I will continue to live 
Carmen’s legacy. 

– Ms Serene, recipient  
   of Carmen’s heart.

“

“

“

“
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RENAL TRANSPLANT PROGRAMME

83

82

35
30
25
20
15
10

2017 2018 20212019

Living Donor Renal Transplant

Deceased Donor Renal Transplant

2020

5
0

Transplant Volume 2017-2021

1 Year 5 Years

Deceased Donor Living Donor Deceased Donor Living Donor

SGH Patient Survival 
1 year survival, 2019; 
5 year survival, 2016

100.0% 100.0% 100.0% 100.0%

International Benchmarks

98.0%1 100.0%1 88.0%2 95.0%2

97.0%2 99.0%2 89.0%3 96.0%3

SGH Graft Survival 
1 year survival, 2019; 
5 year survival, 2016   
(not censored for death)

100.0% 100.0% 87.0% 100.0%

International Benchmarks

96.0%1 98.0%1 86.0%2 93.0%2

94.0%2 98.0%2 83.0%3 91.0%3

Legend

1 ANZ DATA Transplant Registry Report 2018/2019
2 UK NHS Kidney Transplant Registry Report 2019/2020
3 ANZ DATA Transplant Registry Report 2014/2015
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               Transplant Programme Highlights

Pandemic to Endemic – Transiting to Post-COVID-19 Era
Domain Countermeasure 2020 2021

Donor and recipient
management

Implemented preoperative 
isolation and conduct
COVID-19 screening for
donor and recipient to 
mitigate risk and ensure the 
safety of donor and patient.

Ongoing measures

System processes to
mitigate COVID-19
spread

• Screening staff, patients 
  and visitors who are at risk 
  for COVID-19. 

• Fever detection stations.

• Mandatory mask-up in 
  healthcare facilities.

• Social distancing measures.

• Restriction of healthcare 
  workers between hospitals.

• Restriction of movement of 
  healthcare workers.

Ongoing measures

Staffing
management

Implemented split team 
work arrangement and
adjusted working hours to 
ensure business continuity.

Adhered to hospital 
protocols and altered work 
arrangement. 
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               Continuity plan for delivery of patient care

• Expand and enhance work from home capabilities.

• Expand telemedicine capabilities and improve education of patients on the adoption 
  of telemedicine.

• Continue COVID-19 surveillance and screening protocols and develop greater 
  outpatient capabilities for COVID-19 screening, evaluation and treatment to reduce 
  hospital admissions.

• Develop a communication system that effectively disseminate alerts and advice to 
  patients in both English and Chinese.

• Expand more single room beds which is part of SingHealth Duke-NUS Transplant Centre 
  plan for a dedicated Transplant Ward.

Pre-transplant recipient 
counselling programme

Implemented pre-transplant 
recipient counselling via 
ZOOM. Replaced hardcopy 
questionnaires for living 
kidney transplant evaluation 
with e-questionnaire.

Ongoing measures

Patients’ safety
and exposure

For the safety of patients, 
video consultation was 
implemented to reduce 
patient’s visit to hospital.
Setting up safe paths and 
staggered appointments 
for patients who need to 
come to hospital to reduce 
patients’ exposure to 
COVID-19.

Increased the pool of 
video counselling for renal 
transplant recipients.
Special arrangements 
were made for high risk 
transplant patient to reduce 
patient’s exposure to crowd 
at transplant centre.

Transplant Programme Report
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               Ad-hoc Projects

Developed and launched a series of initiatives to improve Wait List (WL) Programme

• Refined standard Standard Operating Procedure (SOP) for Wait List (WL) to improve and 
  streamline work processes.

• Set up abdominal imaging protocol with urologist to improve patient screening 
  process, identify potential surgical issues at an early stage and ensuring patients’ 
  suitability to be registered on the kidney transplant waiting list.

• Fine-tuned WL Clinic and Paper Review System that allow close monitoring of patients 
  on the WL registry.

• Created WL education and consent video that has brought along a more efficient 
  work process for the transplant coordinator, and ensuring standardised information 
  being delivered to patients.

• Set-up of regular lecture sessions for transplant coordinators. 

Developed and launched a series of initiatives to improve the Living Kidney 
Transplant Programme

• Created mandarin counselling video to cater for mandarin speaking patients and 
  potential donor(s).

• Refined counselling arrangement work process by sending counselling information to 
  potential recipients, and empower potential recipient(s) to watch counselling videos
  and fill up e-questionnaire at their own time.

• Created additional Computer Provider Order Entry (CPOE) ordering set for transplant 
  coordinators to eliminate potential human errors and improve work efficiency.

• During Transplant Ethics Committee (TEC) meeting, translation and witness services 
  were set-up for consent signing process. 

Other ad-hoc projects

• Redesigned a new logo for Kidney Transplant Programme. 

• Developing patient testimony videos so potential recipients and donors can view 
  previous patients’ experience on transplantation and donation.
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              Quality & Safety

Reduce Early Hospital Re-admission (EHR)

Inpatients post-Kidney Transplant (KT), EHRs are associated with increased rates of late 
re-admissions, graft loss and mortality. Risk factors including diabetes, deceased donor 
transplants, advanced age, high immunological risk transplants, delayed graft
function and education levels have been implicated with increased rates of EHR in 
previous studies.

Aim to quantify the prevalence and risk factors of EHR in KT recipients’ post-transplant 
surgery  to evaluate and develop strategies to mitigate risk factors and reduce EHR rate.

Acute Care Counselling For Inpatient Cases

Implemented Urinary Tract Infections (UTI) counselling to identify common causes for 
hospitalisations and provide relevant counselling to patients.

               Clinical Services – Improving Care

Reduce admission for COVID-19 infection for renal transplant patients

Collaborated with Family Medicine and Continuing Care (FMCC) team to set up criteria 
and arrange direct referrals to SGH virtual ward to reduce hospitalisation for renal 
transplant patients who caught COVID-19 infection and 57 eligible renal transplant 
patients have been directly admitted to virtual ward via outpatient referrals. This 
initiative has largely reduced the workload for inpatient team.

Setting up Clinic@Bowyer

Set up a one-stop service on 25 February 2021 for solid organ transplant patients to 
have their COVID-19 related investigation and treatment to be carried out at outpatient 
clinics. A total of 138 patients from various solid organ transplant programmes, and Bone 
Marrow Transplant Programme has performed the investigations and infusions at Clinic@
Bowyer.
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               Education & Engagement – Strengthening Advocacy

Engaging kidney transplant patients through different social media platforms

Set up of Facebook and Telegram accounts as an alternative platform to update patients 
on important notification or latest update from the team.

Develop living kidney transplant education video to potential recipients 
and family

Developed English and Mandarin counselling videos for potential recipients and family 
members to view at their own convenience, thus this eliminates the need to pay for the 
counselling sessions conducted by transplant coordinators.

The heartbeat of transplant programs are our donors because without them we 
won’t be doing transplants but the lifeblood of our transplant programs is our 
people. We must not always look at expanding our donor pool but always look 
at keeping our people motivated and recognized for their good work and their 
sacrifices.

A/Prof Terence Kee
Programme Director, Renal Transplant, SGH
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Transplant Volume 2017-2021

LIVER TRANSPLANT PROGRAMME

1 Year 3 Years 5 Years

Deceased Donor Living Donor Deceased Donor Living Donor Deceased Donor Living Donor

SGH Patient Survival, 
2006 - 2021 92.3% 79.1% 90.2% 69.8% 89.0% 64.0%

International 
Benchmarks >90.7%1 >88.0%3 >84.0%1 >83.0%3 >81.0%2 >70.0%3

SGH Graft Survival 
2006 - 2021
(censored for death)

96.2% 89.1% 96.2% 86.5% 96.2% 83.0%

International 
Benchmarks >85.0%1 >78.0%3 >83.0%1 >72.0%3 >75.0%2 >62.0%3

SGH Patient Survival, 
2015 - 2021 93.3% 93.1% 90.7% 85.0% 90.7% 78.5%

International 
Benchmarks >90.7%1 >88.0%3 >84.0%1 >83.0%3 >81.0%2 >70.0%3

SGH Graft Survival 
2015 - 2021   
(censored for death) 

97.8% 100.0% 97.8% 100.0% 97.8% 100.0%

International 
Benchmarks >85.0%1 >78.0%3 >83.0%1 >72.0%3 >75.0%2 >62.0%3

Legend

1 Organ Procurement and Transplantation Network (OPTN)/Scientific Registry of Transplant Recipients (SRTR) 2018 Annual Data Report: Liver
2 National Health Service (NHS) Blood and Transplant Annual Report 2017/2018: Liver Transplantation 
3 Living donor liver transplantation in Europe HepatoBiliary Surg Nutr 2016; 5(2):159-175 
Note: International benchmarks for graft survival were not censored for death. 

36

22
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               Clinical Services – Improving Care

SingHealth has actively engaged MOH to start our own intestinal transplant service and 
in 2021, a one-off approval has been obtained from MOH to perform on three patients.

Workgroup comprising of liver transplant surgeons and oncologists was formed in 2021 
to discuss expansion of the liver transplant service to transplant patients with colorectal 
liver metastases. Protocols have been drafted and have plans to implement the service 
in 2022. Expansion of service allows an alternative treatment option for this group of 
patients.

Collaborated with National University Hospital (NUH) on paired exchange for liver 
transplants; this initiative will enable more ABO-Incompatible patient pairs to undergo 
transplants and a better chance of survival.

               Transplant Programme Highlights

Pandemic to Endemic – Transiting to Post-COVID-19 Era

• Ongoing COVID-19 counselling for both recipient and living donor on the risks of 
  COVID-19 infection to a recipient.

• Encouraged and arranged for liver transplant patients and living donors to proceed
  with COVID-19 vaccination in a timely manner.

• Participated in COVID-19 webinars to raise awareness for transplant patients.

               Quality & Safety

Introduced a liver transplant package in October which is more cost effective for liver 
transplant patients and it will help potential patients make better decisions on their 
healthcare provider.
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               Education & Engagement – Strengthening Advocacy

A Memorandum of Understanding (MOU) was signed in December 2021 between 
SingHealth and Renji Hospital, China. Under the MOU, there will be exchange of teams in 
clinical attachments, research, fellowships, educational collaboration. In the long run, this 
will increase the competency of the SingHealth team.

Transplant Programme Report

When death becomes life - as transplanters, we must always be sensitive to the 
grief and emotional pain of donors’ families who act of generosity during the most 
trying of times can only be lauded. 

Prof Brian Goh
Surgical Director, Liver Transplant, SGH
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Transplant Volume 2017-2021

51
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1 Year 3 Years 5 Years

NHCS Patient Survival - Heart, 1990 - 2021 77.5% 69.2% 67.8%

International Benchmark >86.0%1 >80.2%1 >74.9%1

NHCS Patient Survival - Heart, 2016 - 2021 84.6% 70.5% 70.5%

International Benchmark >86.0%1 >80.2%1 >74.9%1

NHCS Patient Survival - Left Ventricular Assist Device 
(LVAD), 2009-2021 85.2% 76.0% 69.8%

International Benchmark >82.0%2 >63.0%2 >47.0%2

Legend

1 The International Thoracic Organ Transplant Registry of the International Society for Heart and Lung Transplantation (ISHLT), Jan 2000 – Jun 2017: 
Thirty-eighth adult heart transplantation report – 2021
2 The Society of Thoracic Surgeons (STS)-Interagency Registry for Mechanically Assisted Circulatory Support (Intermacs), Jan 2014 - Dec 2018
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               Quality & Safety

Regular monitoring of LVAD driveline exit site to detect early sign of infection and reduce
complications with early intervention. 

Achieved 100% remote International Normalised Ratio (INR) monitoring and 
management for LVAD patients, thus minimizing their visits to the hospitals Modification 
of caregiver training (CGT) for LVAD dressing to reduce the frequency of caregiver visits 
to the hospital by half.

A Weekly Dressing Protocol is being administered to reduce incidence of driveline 
infection especially in newly implanted patients.

                 Transplant Programme Highlights

Pandemic to Endemic – Transiting to Post-COVID-19 Era

Continuous efforts to advocate patients on heart transplant wait list and transplant 
recipients to undergo COVID-19 booster.

Facilitate patients sharing for living on LVAD or post-heart transplant experience via 
virtual platform to minimize patients travel and reduce potential risk of exposure to 
COVID-19 infection in healthcare environment.

               Clinical Services – Improving Care

Reduce COVID-19 admission for LVAD and heart transplant patients
• Collaborated with Clinic@Bowyer for inclusion of LVAD and heart transplant recipients 
  for COVID-19 screening and outpatient treatment. 

• Collaborated with Family Medicine and Continuing Care (FMCC) team for criteria 
  and direct referrals to SGH virtual ward to reduce hospitalization for LVAD and heart   
  transplant patients with COVID-19 infection. Also assisted with daily telephone follow   
  up for LVAD patients admitted to virtual ward due to the complexity of LVAD 
  monitoring. 
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               Education & Engagement – Strengthening Advocacy

Transplant Patient webinar, a joint effort among solid organ transplant programmes 
through SingHealth Duke-NUS Transplant Centre (SDTC) to educate patient amidst the 
pandemic.

Continuous professional engagement in LVAD education with a total of 155 healthcare
professionals in Asia Pacific attended two LVAD webinars.

Virtual LVAD outreach to promote early referral and also as a feedback session for 
programme improvement. A total of 208 attendees from Changi General Hospital (CGH), 
Tan Tock Seng Hospital (TTSH) and Khoo Teck Puat Hospital (KTPH) had attended the 
sessions.

Virtual LVAD outreach conducted for in 2021.

               People

Completion of clinical attachment of two KK Women’s and Children’s Hospital (KKH) 
nurses for Heart Transplant and Mechanical Assist-Device Programme. A collaboration 
between adult and paediatric heart transplant and Mechanical Assist-Device Programme.

Heart transplant continues to be limited by the lack of suitable donors. We were 
only able to do 2 in 2021. The wait list continues to grow while we support the 
patients with advanced heart failure on LVAD as a bridge to transplant.

Dr Tan Teing Ee
Programme Director, Heart Transplant, NHCS
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Transplant Volume 2017-2021
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Deceased Donor Lung Transplant
#There were no transplants performed.

2017# 2018 20212019 2020

LUNG TRANSPLANT PROGRAMME

1 Year 3 Years 5 Years

NHCS Patient Survival - 
Lung, 2000 - 2021 58.8% 39.7% 39.7%

International Benchmark 84.8%1 70.3%1 58.7%1

NHCS Patient Survival - 
Lung, 2008 - 2021 60.0% 50.0% 50.0%

International Benchmark 84.8%1 70.3%1 58.7%1

Legend

1International Thoracic Organ Transplant (TTX) Registry - The International Society for Heart and Lung Transplantation (ISHLT), 
2010-6/2017
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Years of Survival 1 Year 5 Years 10 Years
Patient Overall Survival 
(First Time Transplant, 2011 - 2020)

"ALL: 63.4% 
AML: 75.3%"

"ALL: 46.4% 
AML: 61.1%"

"ALL: 44.8% 
AML: 55.4%"

International Benchmark Refer to Plot 1

1Plot 1: One-year survival curve
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Years of Survival 1 Year 5 Years
Non-Relapse Mortality
(First Time Transplant, 2011 - 2020)

"ALL: 22.4% 
AML: 10.0%"

"ALL: 30.7% 
AML: 16.6%"

International Benchmark Refer to Plot 2

1Plot 2: One-year mortality / Allogeneic transplants

Legend

ALL: Acute Lymphoblastic Leukaemia    
AML: Acute Myeloid Leukaemia
HSCT: Haematopoietic Stem Cell Transplant
1 EBMT Benchmarking Group (2021) ‘Benchmarking for Allogeneic HSCT’, Report of 1 Year Outcomes After Haematopoietic SCT, 14 May 
2021, p. 8 and 9.

The funnel plot shows one-year mortality following allogeneic transplantation comparing observed over 
expected mortality (adjusted for case mix and centre follow-up to provide a fair comparison of the programme 
against the EBMT). The HSCT (Adults) Programme, positioned within the inner funnel, is found to be performing 
within range.
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               Quality & Safety

Preparatory work leading up to actual inspection for JACIE re-accreditation for Adult 
HSCT programme and backlog highlighted in EBMT Benchmarking Report were 
completed in 2021. A 1.0 FTE request for JACIE Data Manager/Executive was also 
submitted. The addition of this dedicated FTE ensures that JACIE standards would be 
consistently and seamlessly upheld across all aspects of clinical care, product collection, 
processing, administration and quality management.

               Clinical Services – Improving Care

Extension of CAR T-cell therapy for relapsed/refractory multiple myeloma in 2021 (clinical 
trial) with NUH, KK Women’s and Children’s Hospital (KKH) and Health Sciences Authority 
(HSA). Seven patients underwent CAR T-cell therapy in 2021.

               Education & Engagement – Strengthening Advocacy

Recruited third batch of patient volunteers for the HSCT (Adults) Patient Support Group. 
Training of past HSCT patients who act as peer volunteers to provide support to pre-
transplant patients.

                Transplant Programme Highlights

Pandemic to Endemic – Transiting to Post-COVID-19 Era

The HSCT team sourced for alternative stem cell sources since 2020 to meet patients’ 
needs as COVID-19 delayed confirmatory typing and procurement from unrelated 
donors from certain countries. Clinical pathways were also modified to ensure the safe 
management of stem cell donations from overseas donor sources. Allogeneic (haplo-
identical) transplants consistently made up at least 40% of the total
allogeneic transplant volume in 2020 and 2021.

               Ad-hoc Projects

The Health Services Development Programme (HSDP) is a joint project with National 
University Hospital (NUH), to move towards outpatient and home-based autologous 
HSCTs. This was approved by Ministry of Health (MOH) in 2021 and a three-year funding 
was committed. It will be rolled out to eligible patients requiring autologous stem cell 
transplants in 2022, starting with patient recruitment in January 2022. This initiative will 
enable beds to be reallocated to other HSCT transplant patients who require inpatient 
care, thereby increasing transplant volume.
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Transplant Volume 2017-2021

HAEMATOPOIETIC STEM CELL TRANSPLANT 
(PAEDIATRIC) PROGRAMME

Allogeneic Autologous

61

62

1 Year 5 Years 10 Years

KKH Patient Overall Survival
(First time allogeneic transplants,
2014 - 2021)

85.6% 68.0% 68.0%

International Benchmark 
Centre for International Blood & Marrow 
Transplant Research (2018)

AML: 75.0% 
ALL: 81.0%

AML: 61.0% 
ALL: 68.0% Not Available

KKH Patient Non-Relapse Mortality
(First time allogeneic transplants, 
2010-2019)

10.1% 14.8% 14.8%

International Benchmark 
Centre for International Blood & Marrow 
Transplant Research (2018)

Not Available
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               Transplant Programme Highlights

Pandemic to Endemic – Transiting to Post-COVID-19 Era

Change of workflow to make HSCT safer for donors and recipients to meet patient 
needs in a timely manner.

• Guidelines were set in HSCT programme (see Fig. 1) that addressed the safety and 
  availability of the donor graft and safety of the recipient to proceed to transplant.

• Elective non-malignant transplant such as for haemoglobinopathies were delayed 
  during the peak of COVID-19 pandemics.

• To ensure that urgent cases of HSCT for malignant conditions are carried out in timely 
  and safe conditions, haploidentical transplant was offered to patients with no Human 
  Leukocyte Antigens (HLA) matched donors. Changing transplants to alternative source 
  of stem cells and yet maintain efficacy and safety for recipients is our main strategy. 
  With borders closure during pandemic, stem cells from MUD from overseas have to be 
  cryopreserved which will affect the quality of stem cells and stands higher risk of graft 
  failure. KKH has achieved a successful haploidentical transplant programme using T-cells 
  alpha/beta T-cells depletion and memory T-cells add-back since 2017 which allows 
  several patients with malignant and nonmalignant disease to benefit from this source of 
  SC. During the pandemic between 2020 and 2021, 60% to 75% of allogeneic HSCT were 
  haploidentical transplants with good outcomes.

               Clinical Services – Improving Care

Expansion of haploidentical transplant programme

Advances in cell processing techniques have allowed for precise graft manipulation. 
Alloreactive effector cells that cause graft versus host disease can be efficiently depleted. 
Memory cells and stem cells can be boosted to improve haematopoietic and immune 
reconstitution. Therefore mismatched HSCT can now be performed safely, resulting in 
greater availability of donors.

During the COVID-19 pandemic from 2020 to 2021, we have performed 41 allogeneic /
autologous transplant out of which haploidentical transplant formed 60% to 75% of our 
allogeneic stem cell transplants.



4444

Transplant Programme Report

MANAGEMENT OF HSCT (PAEDIATRIC) PATIENTS DURING  
THE SARS-CoV-2 PANDEMIC

Pre-HSCT (Donor)

Option (1) for fresh stem cells
Screen for SARS-CoV-2 with PCR

1. After medical screening
2. Before conditioning of 
    recipient, pre-harvest
3. Standby alternate stem cells    
    product (cord blood)

Pre-HSCT (Recipient)
1. Case discussion at 
    multidisciplinary meeting
2. Delay non-urgent patients
3. Screen for SARS-CoV-2 with 
    PCR before conditioning

PCR-ve

HSCT

1. Positive pressure room
2. Strict adherence to infection 
    control protocols
3. Lower the threshold for blood 
    product transfusions
4. No visitors (1 caregiver)

Option (2) for cryopreserved 
stem cells
Harvest stem cells way before 
conditioning of recipient (1 
month) after donor PCR (-)ve

1. Ensure product safety onsite 
    before conditioning
2. Manipulate product before 
    cryopreservation if needed
3. Standby alternate stem cells 
    product (cord blood)

Post HSCT

1. Screening by measuring temperature at the entry of hospital
2. Allow one caregiver only
3. If there are Upper Respiratory Tract Infection (URTI) symptoms, a patient is seen 
    in isolation room and COVID -19 PCR will be performed  
4. Weekly review of post-BMT patient for first three months in CDT then increase 
    2-4 weekly or longer once stable

Figure 1. Workflow for donor graft selection, donor and recipient management.
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               Education & Engagement - Strengthening Advocacy

Blood/Marrow Transplant and Cell Therapy (BMTCT) survivorship programme

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 the childhood 
cancer and transplant survivors.

In 2019, the blood and marrow transplant including cell therapy were incorporated 
into this programme. It includes survivorship clinics which provide a comprehensive 
multidisciplinary care for cancer patients.

After Cancer /Cell Therapy (ACT) clinics are for patients below 18 years of age and 
LIFE (longitudinal integrated follow up) clinics are for patients above 18 years of age. 
Individual Passport for Care™ is created from portal based on Children’s Oncology Group 
Long-Term Follow-Up (COG LTFU) guidelines with modification.

               Quality & Safety

To develop a comprehensive database that will facilitate research, which improves the 
quality of childhood cancer survivorship.
 
To establish integrative clinical and community programmes for early detection, 
treatment and prevention of late effects.

               Clinical Services - improving Care

Post consolidation anti-GD2 immunotherapy for advanced stage neuroblastoma 
(NBL)

KKH has a comprehensive programme for NBL patients. This includes molecular 
diagnosis, myeloablative chemotherapy, radical surgery +/- MIBG therapy in addition to 
anti-GD2 therapy. We have treated both local and international patients. Due to border 
closures in 2021, no treatments were provided to foreign patients.  
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RESEARCH AND INNOVATIONS
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               Innovation & Research

The recent years have seen rapid advancements in immune cell therapy globally. 
FDA approval of first Chimeric Antigen Receptor (CAR) T-cell therapies for B–lineage 
hematologic malignancies marked the introduction of engineered cellular therapy 
products CAR T-cells and use of viral specific T-cells to treat viral infections in 
immunocompromised patients. There are three clinical trials that are being investigated 
in KKH. 

They are as follows:
IRB approved COVID-19 T-cell trial for immunocompromised patients was initiated in 
2020 and presently eight donors and ten adult and paediatric recipients are enrolled.
In 2021, there were two IRB approved CAR T-cell trials in KKH which are currently ongoing 
and enrolling patients. 

The COVID-19 T-cells trial is a multi-centre study involving KKH, SGH and NUH . The 
Principal Investigator is Dr Michaela Seng. Phase 1 has been completed. The Phase 2 
clinical trial has successfully recruited several immunocompromised adults and children 
such as oncology and post-transplant patients. The study is anticipated to finish in 
October 2022.
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               Innovation & Research

There are two academic investigator initiated CAR T-cells trials led by KKH Principle 
Investigators (Dr Soh Shui Yen for anti-CD19 CAR T-cells and Dr Michaela Seng for anti-
CD22/CD19 CAR T-cells) for relapsed/refractory B-lineage haematological malignancies 
in collaboration with the National Cell Therapy Facility at HSA and Investigators for SGH 
and NUH. Both studies have been IRB approved and were recently granted clinical trial 
authorisation by Health Science Authority in November/December 2021 and are now 
open for recruitment.

Registry: Malignant and Non-Malignant Paediatric HSCT (CIBMTR reporting and 
Retrospective research) Principal Investigator Dr. Michaela Seng started in 2019. 

Recruitment is ongoing. Fully executed data sharing agreement with NMDP-CIBMTR 
(endorsed on 27 August 2021) is in place with the intention to submit transplant data to 
international registry as part of the clinical quality programme.

Cell Processing Laboratory was set up in KKH to support clinical and research activities. 
The laboratory observed GMP standards and was ready to operate in July 2020. The 
facility is currently preparing for FACT accreditation and GMP certification.

The KKH BMTCT translational laboratory at Academia was set up in 2019 by 
Professor Leung Wing Hang. The quality control assays and clinical trial correlative assays 
are supported in this laboratory. Several active preclinical projects on novel 
CAR T-cells, gene editing and novel immune effector subsets are being conducted within 
the laboratory supervised by Prof Leung.
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               Quality & Safety - FACT accreditation

KKH embarked on the process for FACT accreditation in 2020. Full executed business 
associate agreement with FACT were endorsed on 30 September 2021. We conducted 
first audit cycle from October to November 2021 to identify and address the gaps. Quality 
Management (QM) meetings are held half-yearly.

Quality Improvement Projects 2021

Developing an experiential education video for young patients who are undergoing 
HSCT on what to expect and how to cope with enteral feeding in the conditioning 
phase and potential taste changes in the post–engraftment phase. This is to educate 
patients on how to optimise nutrition management in treatment.

To develop checklist and education materials to standardise the delivery of patient 
education content and to improve the delivery of effective patient education for 
paediatric haematopoietic stem cell transplant patients and their caregivers during 
their treatment journey.

Combined meeting with paediatric immunologist from KKH and NUH with HSCT team is 
held quarterly. This allows early referral for Primary Immunodeficiency disorders so as to 
reduce HSCT morbidity. 
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               Education & Engagement – Strengthening Advocacy

Establish the Regional Paediatric HSCT Vietnam Taskforce

A collaboration between St Jude-VIVA and KKH/NUH blood/marrow transplant teams 
to establish and support transplant programmes in Vietnam by sharing resources and 
expertise.

The aim is to establish a preliminary set of resources in a shared folder. 

• Receiving a completed Google document from the Vietnam centres.

• Setting up a virtual meeting to review and discuss next steps.

• Virtual meeting ongoing regularly. 

World HSCT center sharing their experiences with Vietnam centers with advisors input 
from KKH/NUH paediatric team. To date, seven webinars were held. Ongoing virtual 
education programme for nurses and pharmacists for HSCT held twice monthly.

VIVA Asia BMT Consortium (which was established in 2009) and VIVA Asia BMT School are 
held yearly. In April 2022, KKH will host the VIVA Asia BMT School.

Continuing Professional Development
• KKH BMT courses for nurses and allied health are held yearly.

• SDTC holds yearly nursing transplant courses for nurses.

• KKH Blood and Marrow transplant and cell therapy round is held every Friday.

• Four fellows from Myanmar and Philippines were trained in paediatric haematology 
  oncology & BMT/CT in KKH.

With the expansion of haploidentical programme in KKH , all children needing 
haematopoietic stem cells transplant should be able to find a suitable donor today.

A/Prof Tan Ah Moy
Programme Director, Haematopoietic Stem Cell Transplant (Paediatric), KKH
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               Transplant Programme Highlights

Pandemic to Endemic – Transiting to Post-COVID-19 Era

There was a 25% increase in tissue donors due to more active screening by Transplant 
Tissue Centre (TTC) as well as increase in tissue referral cases from the National Organ 
Transplant Unit (NOTU) despite the stringent tissue donor eligibility criteria put in place 
to align with Ministry of Health (MOH) guidance and American Association of Tissue 
Banks (AATB).

Split team arrangement for staff to stagger work schedule to reduce staff transmission 
risk and therefore maintain continuity of service.

               Ad-hoc Projects

Transplant coordinators performed clinical trial coordinator role for a wound trial using a 
novel skin tissue engineering product (Piscesderm) that was co-designed and developed 
by Singapore General Hospital (SGH) Burn Centre and two other collagen 
research/manufacturing companies.  Piscesderm is a marine-derived collagen/nylon/
silicon bilayered skin-like product that is suitable for use in the Muslim population. 
The current commercially available product with similar function is a porcine-based 
skin substitute. Clinical trial is in progress. To date, one patient was recruited and had 
completed follow-ups.

Transplant Programme Report

               Innovation & Research

• Co-published with international consortium on Impact of COVID-19 on Global Burn Care 
  in November 2021.

• Secured about S$1million in funding from National Medical Research Council (NMRC) 
  Open Fund Individual Research Grant (with known success rate of only 11%) in June 2021.
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               Quality & Safety

A virtual audit was conducted and the preliminary outcome gave a good indication that 
the donor screening, tissue recovery, processing, storage and distribution practices in TTC 
are in compliance with AATB standards.

               Clinical Services – Improving Care

Local donated skin storage was extended to five and a half years since 30 July 2021 as no 
histological differences were detected and tissues at five and a half years remained sterile 
upon testing.

               Education & Engagement – Strengthening Advocacy

Two virtual workshops were conducted on cardiovascular and femoral vessel banking for 
TTC staff and CardioThoracic Surgery (CTS) clinicians. The workshops were conducted by 
the Director of European Homograft Bank.

The first virtual heart valve dissection workshop was conducted by Dr Chakaramakkil 
Mathew Jose, the director of NCHB, as part of the CTS Surgical Skills Training Programme. 
CTS surgeons were trained on cadaveric heart valve block recovery and the separation of 
aortic and pulmonary valves. 

In transplant, there are always things you can learn, in every case. There is always 
space for improvement, even as there are areas for innovation.

Prof Tan Bien Keem
Programme Director, Skin Transplant, SGH
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CORNEAL TRANSPLANT PROGRAMME
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               Transplant Programme Highlights

Pandemic to Endemic – Transiting to Post-COVID-19 Era

In 2020, to ensure the safety for potential recipients and staff, the eye bank implemented 
a more stringent screening criteria which resulted in a drastic reduction in the local 
donor pool. As more information regarding COVID-19 became available, the eye bank 
worked with National Organ Transplant Unit (NOTU) and infectious disease experts to 
modify its acceptance criteria and resulted in an increase of donors in 2021.

In mid-2021, our US eye bank supplier ceased routine post-mortem COVID-19 testing 
for their donors as there was lack of evidence on the transmission of COVID-19 through 
donor corneas. Singapore Eye Bank (SEB) approached MOH to allow the extension of the 
mandatory COVID-19 PCR pre-mortem testing window from 48 to 72 hours for corneal 
donors to increase the donor pool and to mitigate any shortfall in supply. This request 
was subsequently granted by MOH in November 2021.

MOH restriction on the use of overseas corneas from the United States still remains in 
place. The use of overseas corneas (from USA) is limited to medically urgent cases. SEB as 
well as the Singapore National Eye Centre (SNEC) corneal department has since appealed 
for easing of restrictions to allow resumption of elective cases and clinical trials.

The eye bank clinical unit continues to operate in split team arrangements to mitigate
manpower shortage and ensure business continuity in the event that one or more staff
come down with COVID-19.

MOH mandates all corneal graft recipients to undergo a Chest X-ray and COVID-19 PCR 
within 48 hours of their surgery. The availability of an in-house COVID-19 swabbing 
service in SNEC as well as a quicker test turnover time has made things more convenient 
for the patients.

               Ad-hoc Projects

Integration and harmonisation of selected eye bank databases with NOTU in order to 
streamline data generation and analysis. National Organ Donation and Transplantation 
System (NODTS) is an initiative that aims to support the operational needs and expanded 
roles of NOTU. 
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               Quality & Safety

Surveillance of corneal graft outcomes now encompass both restructured hospitals and 
private sector surgeons which provides a more accurate picture of the state of corneal 
transplant in Singapore. NOTU mandates all surgeons in Singapore to report their graft 
outcomes for all cases and indications regardless of tissue source. Previously, only cases 
using corneas procured under Human Organ Transplant Act (HOTA) were being tracked. 

               Clinical Services – Improving Care

In 2021, the number of transplants has increased to pre-COVID-19 numbers and the total 
share for SNEC has increased to above 70%. In line with our subspecialisation, the corneal 
department initiated a paediatric corneal service and established clinics at KK Women’s 
and Children’s Hospital (KKH) and SNEC.

We have improved our counselling service by offering a digital explanation in addition 
to previous counselling. This improves our patient experience and understanding of the 
procedure they are due to undertake. The computerised graphics were developed by a 
local company.

               Education & Engagement – Strengthening Advocacy

To create an e-learning module on eye banking corneal donor screening and corneal 
procurement targeting both local (ophthalmology trainees) as well as international 
audiences (eye banking professionals in the region).

One media feature on Lianhe Zaobao - SNEC organised the Eye Run/Cycle, a virtual 
fundraiser from 1 September 2021 to 30 November 2021.

Transplant Programme Report

Performing transplant is a big team effort, from the nurses, Counsellors, to the 
doctors and eyebank technicians, it’s a privilege to be part of this team, performing 
life changing work.

Prof Jodhbir Singh Mehta 
Programme Director, Corneal Transplant, SNEC
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OVARIAN TISSUE TRANSPLANT PROGRAMME
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Clinical Quality Indicators* Target

Risk of  transferring malignant cells with transplanted frozen-thawed ovarian tissue < 0.5%

Follicle survival in frozen-thawed ovarian tissues > 90.0%

Patient adverse reaction due to oophorectomy < 5.0%

Restoration of ovarian activity after transplantation of cryopreserved ovarian tissue 
at six months > 80.0%

*Data available is currently insufficient for performance analysis as the total number of transplants performed 
since inception is two.

Note: #There were no ovary cryopreservations and transplants performed.
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                Clinical Services

Looking to start a fertility preservation clinic in National Cancer Centre Singapore (NCCS) 
with video- consultation capabilities by mid-2022 to serve the NCCS patient population 
better.

               Innovation & Research

Started a fertility preservation database to track the number of patients who are being 
referred and counselled for research purposes.

                Quality & Safety

Collaborated with KK Women’s and Children’s Hospital (KKH) to finalise the consent form 
for ovarian tissue cryopreservation.

                Education & Engagement – Strengthening Advocacy

Collaborated with other specialities within SingHealth to raise awareness about fertility 
preservation.

As part of the SingHealth Young Women’s Breast Cancer Programme and SingHealth 
Duke-NUS Transplant Centre, we continually collaborate with other specialities to 
promote care of cancer patients who require fertility preservation, including ovarian 
tissue freezing.

Collaborated with other professional stakeholders in Breast Cancer Programme to 
develop comprehensive educational materials including fertility preservation and 
ovarian tissue freezing for young breast cancer patients.

We would greatly appreciate funding for fertility preservation especially for young 
women  with cancers.

A/Prof Yu Su Ling
Programme Director, Ovarian Tissue Transplant, SGH
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Clinical Quality Indicators, 2021 Performance 
(n=3) Target

Percentage of patients getting engrafted 100% >85%

Average days of neutrophil engraftment (ANC 500) 24 days <28 days

Average days of platelet engraftment (Platelet 20,000) 57.3 days <60 days
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                Transplant Programme Highlights

Pandemic to Endemic – Transiting to Post-COVID-19 Era

• Re-channel resource management.

• Conducting online collection training.

• Donor education and awareness are shared by the doctors and nurses in the collection 
  hospital.

• Implementing digital document processes, e-registration (websites and FormSG) and 
  e-consent by DocuSign to streamline manual processes.

               Ad-hoc Projects

Collaborated with Nanyang Polytechnic to design a Smart device to monitor the 
temperature of the chiller (Cord Blood Units, CBU storage devices) in the collection 
hospitals. Out of ten hospitals, the Smart devices have been installed in eight hospitals.

               Quality & Safety

College of American Pathologists (CAP) Re-Accreditation inspection held in December 
2021 and SCBB is accredited until 2024 on the following services: All common, 
Bacteriology, Cellular Therapy Services, Director Assessment, Flow Cytometry, 
Hematology and Laboratory General.

FACT-NetCord re-accreditation inspection was held in 2020 and SCBB is accredited from 
21 April 2021 to 21 April 2024.

World Marrow Donor Association (WMDA) qualified the SCBB for Unrelated
Hematopoietic Stem Cell Donor Registries in 15 March 2021 and the qualification will last 
until 15 March 2025.

               Clinical Services – Improving Care

In collaboration with SNEC, cord blood plasma eye drops for chronic dry eye condition 
was developed and had benefited 24 patients since November 2020. 
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