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IT professional Gan Chee Hiong,
55, was on his weekly run up Bukit
Timah Hill when he had a mild
heart attack.
The datewasAug13, 2024 – a day

before his 53rd birthday.
Gan tookhimself to the emergen-

cy department of the National Uni-
versity Hospital (NUH), but it was
not until his third day there that
doctors ascertained he had suf-
fered a heart attack.
He underwent an angioplasty to

address the three blockages in his
heart and was prescribed ticagre-
lor, a blood thinner that prevents
blood platelets from clumping to-
gether, lowering the risk of blood
clots, heart attacks, and strokes.
Instead of providing peace of

mind, the medication became a
source of anxiety for Gan, who de-
veloped frequent episodes of
breathlessness.
Suspecting that ticagrelor could

be the cause, Gan brought his con-
cerns to Doreen Tan, a cardiology
specialist pharmacist at the Na-
tional UniversityHeart Centre, Sin-
gapore, to ask if he could switch to
an alternative medication.
Since Gan was not reacting posi-

tively to ticagrelor, Tan encouraged
him to enrol in the pre-emptive
pharmacogenomics (PPGx) clini-
cal implementation pilot to assess
his suitability for the older drug
clopidogrel.

The pilot is part of a broader ef-
fort by the National University
Health System to integrate phar-
macogenomics into routine care.
Conducted as an implementation
research programme, it analyses
genetic variations across 16 genes
known to influence patients’ re-
sponses to commonly prescribed
medications.
Tan initially testedGan’s platelets

for their response to the different
blood thinners.
“Wealso collectedgenes fromthe

blood samples, and that was when
we chanced upon the prevalence of
genemutations, specifically for the
antiplatelet (medication). More
than 60% of locals have the muta-
tions,” she said.
In 2022, scientists found that

most Singaporeans have at least

one genetic variant that could react
poorlywith a drug. The findingwas
made after the Republic mapped
the DNA of 10,000 Singaporeans.
Scientists also found that one in

four carries a variant that raises the
risk of life-threatening side effects
from at least one medication.
TogetherwithElaine Lo, a princi-

pal clinical pharmacist atNUHwho
was looking into precision medi-

cine, Tan conceptualised and rolled
out the first PGx clinical pilot.
Tan said Gan underwent genetic

testing as well as platelet function
testing “because the turnaround
time for (the latter) test was faster,
and he was breathless when he
came to the clinic”.
Tan said that in cardiology, it is

not just antiplatelet medication,
but also two other classes of drugs
– anticoagulants and beta-blockers
– whose effects are influenced by
genes and how people respond to
medication.
She added that people with very

poor gene function are 10 times
more likely to have a recurrent car-
diac event than those without the
variant.
Lo, who is also the lead pharma-

cist for the pilot, said the team
started recruiting patients in 2023.
“At that point in time, the target

was 1,000 patients. By Phase 2,
there was funding from PRECISE
(Precision Health Research, Singa-
pore), a body that coordinates Sin-
gapore’s multi-phase National Pre-
cision Medicine programme,” she
said.
To date, more than 4,000 pa-

tients have undergone pharmaco-
genomics testing under the pro-
gramme.
Findings from the pilot have

shown that every patient tested
carried at least one genetic variant,

while one in five had a variant that
could predict an atypical response
to one of their prescribed medica-
tions.
Lo felt that there should be a sub-

sidy to help people afford the test.
“When you need the drug, your

information would (already be) in
the system, which would prompt
doctors to give the right medica-
tion without ordering (separate ge-
netic) tests for each drug needed to
treat the condition,” she said.
In recent years, Tan has also ad-

vocated the reverse approach–giv-
ing heart patients without the mu-
tation clopidogrel instead.
“If we could use precision med-

icine to choose the right people for
ticagrelor or for clopidogrel, that
would make the most sense,” she
added.
Gan’s life has largely returned to

normal, and he has been able to re-
sume moderate exercise.
He told The Straits Times that,

having benefited from PPGx, he is
now “a strong believer in genetic
testing and precisionmedicine and
have encouraged many family
members and friends to sign up for
it”.
“I was even able to fly to Japan to

witness the birth of my grandson.
He was born on Aug 13, 2025 – ex-
actly a year after I suffered my
heart attack,” he said.
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The study and treatment of heart
disease in the region have been
boosted by the opening of the first
centre in Singapore dedicated to
stem cell research of the Asian
heart that can be developed into
treatments.
Launched on Oct 16, the Centre

for Integrative Human Cell Re-
search and Translation (CIPHER)
aims to ensure that the science be-
hind heart disease treatment takes
into account the biology of Asian
patients.
Its deputy director, Chrishan Ra-

machandra, said Asian patients de-
velop heart disease earlier, experi-
ence different symptoms, and tend
to fare worse than their Western
counterparts. Yet for decades, the
models used to study cardiovascu-
lar disease and develop treatments
for Asian patients have been built
largely onanimalmodels andWest-
ern biology.
“We want to study Asian cardio-

vascular biology in more detail
from stem cells acquired from a
5ml blood sample,” said Chrishan,
who is also the principal investiga-
tor with the National Heart Re-
search Institute Singapore
(NHRIS) and the National Heart
Centre Singapore (NHCS).
The blood is “reprogrammed by

exposing it to certain cocktails and
turning it into stem cells known as
induced pluripotent stem cells (in)
the hope of trying to improve car-
diovascular outcomes for these
(Asian) populations”.
Chrishan added: “The centre’s

mission is to accelerate our discov-
ery (and develop) precision ther-
apeutics for Asian cardiovascular
diseases using human stem cell
models and advanced multimodal
platforms.”
NHCS, whose library forms the

foundation of CIPHER’s research
programme, has developed more
than 40 patient-derived disease
models covering conditions such as
heart failure, arrhythmogenic dis-
orders, and cardiomyopathy.
“When we grow a heart muscle

cell from a patient’s own blood and

watch it beat in a dish, carrying
that patient’s disease, we are look-
ing at something no animal model
can replicate,” Chrishan said.
Derek Hausenloy, director of CI-

PHER, NHRIS and NHCS, said the
cell platforms can be used to test
drugs, as well as to improve heart
function and metabolism.
“(With these platforms), we are

able to seewhich patients aremore
likely to be responsive without giv-
ing the drug to the patient himself
and exposing him to the potential
side effects or a drug that may or
may not work,” he said.
CIPHER was officially launched

by Senior Minister of State for
Health Tan Kiat How at the 6th
NHCS Heart to Heart Gala at The
Ritz-Carlton, Millenia Singapore.
“Weareplacing greater emphasis

on prevention, earlier intervention
and helping Singaporeans stay
healthy and independent for long-
er,” Tan said.
“Innovation can support this

shift, but its value is not measured
by how sophisticated a technology

is. It is measured by what it chang-
es for the very important people –
the patients we cared for.”

In Singapore, about 23 people die
from heart disease and stroke ev-
ery day, with cardiovascular dis-

ease accounting for one in three
deaths in 2025.
Hausenloy said: “Singapore is

ideal for research (into the Asian
heart) because of the varied eth-
nicity we have in our local popula-
tions – the Chinese, the Malays,
and the Indians. This gives us an
opportunity to really understand
Asian cardiovascular diseases in an
ethnic-specific context.”
Apart from using stem cells from

the blood samples of patients, CI-
PHER has partnered with clinical-
stage biopharmaceutical company
Medera Inc to develop Human
Heart-in-a-Jar, a miniaturised bio-
engineered human ventricular
chamber that allows researchers to
replicate and study selected fea-
tures of human heart disease.
The mini-heart model about the

size of a fingertip – a first in Asia –
offers a more physiologically rele-
vant platform for testing potential
treatments.
“By making these models, we

want to identify specific drivers of
the disease to find out why Asians
have these unique cardiovascular
phenotypes, identify new targets,
and develop personalised ther-
apies,” Hausenloy said.

TONG MING CHUAN
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At the centre launch, SingHealth
Duke-NUS Academic Medicine
Centre also announced its inaugu-
ral professorship in cardiothoracic
surgery named after surgeon Tong
Ming Chuan.
Tong, currently in private prac-

tice at Mount Elizabeth Medical
Centre, is also a visiting consultant
at NHCS.
When he was at the Singapore

General Hospital from 1981 to 1992,
he and his colleagues pioneered a
number of cardiac surgery proce-
dures, including the nation’s first
heart transplant operation in 1990.
He was part of the team that did
the first lung transplant here in
2000.
The TongMing Chuan Professor-

ship in Cardiothoracic Surgery –
made possible by a $2.5million gift
from Tong – is aimed at advancing
clinical excellence, driving surgical
research and nurturing future sur-
gical leaders.
The professorship, established

under the Cardiovascular Sciences
Academic Clinical Programme at
SingHealth Duke-NUS, will be
awarded by Duke-NUS Medical
School.
Chief executive officer of NHCS

Yeo Khung Keong said: “Through
CIPHER and the TongMing Chuan
Professorship in Cardiothoracic
Surgery, we are making two com-
plementary commitments to the
future of cardiovascular care.
“CIPHER ensures the science we

build is grounded in the biology of
our patients and strengthens Sin-
gapore’s position as a biomedical
hub. The professorship ensures
that we have the surgical leaders to
translate that science into care.”
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CIPHER deputy director Chrishan Ramachandra (left) and director Derek Hausenloy observing beating heart cells. For decades, the models used to study
cardiovascular disease and develop treatments for Asian patients have been built largely on animal models and Western biology. ST PHOTO: CHONG JUN LIANG

Witnessing the cheque presentation for the TongMing Chuan Professorship in Cardiothoracic Surgery at the 6thNHCSHeart
to Heart Gala on Oct 16 are (from left) TongMing Chuan, consultant cardiovascular surgeon, Mount ElizabethMedical Centre;
Geh Min, consultant ophthalmologist, Mount Elizabeth Medical Centre; Yeo Khung Keong, chief executive officer, NHCS; and
Senior Minister of State for Health Tan Kiat How. ST PHOTO: MARK CHEONG


