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SPONTANEOUS CORONARY
ARTERY DISSECTION:

CAN PREGNANCY
CAUSE A HEART
ATTACK?
By Dr Chua Yi Yi, Senior Resident, Department of Cardiology and
Assoc Prof Chin Chee Tang, Senior Consultant, Department of
Cardiology, Director of Coronary Intervention Service

Spontaneous coronary artery dissection is
an emergency condition that arises from a
spontaneous tear in the coronary arteries
and can result in a heart attack or sudden
death. Previously thought to be a very rare
condition, it is now increasingly recognised
as an important cause of heart attack,
accounting for 1 to 4% of heart attacks1–3
associating with pregnancy.

O

ur coronary arteries are blood vessels that supply
oxygen-rich blood to the heart, and allow the heart to
pump blood to the rest of the body. The arterial walls are
made up of thin layers of tissue and consist of three layers. When
the innermost layer tears, blood can be trapped between the layers.
Separation of the arterial wall layers can also occur due to bleeding
from spontaneous rupture of the small vessels that supply the
arterial wall. In either case, the build-up of blood between the layers
of the arterial wall limits blood flow to the coronary artery which can
lead to a heart attack.
Alina experienced the classic symptoms of spontaneous coronary
artery dissection (SCAD) a week after giving birth in 2015, when she
had the feeling of pressure building up in her chest, and into her jaws
and upper arms. The symptoms went away in a couple of minutes.
However, the exact symptoms returned a week later. This time, the
symptoms were more severe, and she felt breathless and unwell.
She immediately knew that something was wrong and called an
ambulance. She was only 32 years then.

In the four-hour procedure, the team of medical staff successfully
restored the blood flow in Alina's heart by placing three stents in
the left coronary artery systems to repair the torn blood vessels.
Following the procedure, she was cared for by the Coronary Care Unit
team led by Assoc Prof Yeo Khung Keong, Deputy Chief Executive
Officer (Data Science and Innovation) and Senior Consultant,
Department of Cardiology, NHCS. She was prescribed with blood
thinners, beta blockers, statins and heart failure medications. As her
heart function (ejection fraction) was significantly reduced, she
had to wear a life vest - a wearable defibrillator to automatically
deliver treatment shock in case of any detection of abnormal rapid
heart rhythm.

Coping with SCAD
Prior to having SCAD, Alina had been leading a healthy and active
life. She was eating healthily, and exercising regularly up to two to
three times a week such as swimming, jogging, yoga and fitness
training. She had no history of heart disease in her family and had
never smoked.
Alina was told SCAD mostly happens to women and the risk of SCAD
is highest in the last weeks of a pregnancy and the first six weeks
after. It was likely due to the hormonal fluctuations that the body

Alina was brought by the ambulance to NHCS, and rushed to the
Catheterisation Laboratory (Cath Lab) for a percutaneous coronary
intervention (PCI) procedure, to restore the blood flow to
her heart.
Assoc Prof Chin Chee Tang was the doctor on duty at the Cath
Lab when Alina was wheeled in urgently. “I knew that this would
not be one of our usual heart attack cases as she was so young.
And knowing that she had a baby at home made it even more
stressful,” he remembered. Together with Assoc Prof Lim Soo Teik,
Senior Consultant, Department of Cardiology, Director of Cardiac
Catheterisation Laboratory, NHCS, they started the PCI procedure.
Alina recalled being told by Assoc Prof Chin that her condition was
serious but they would do everything they could to help her.

Alina’s first and only visit of her baby while in the hospital, a week after
her SCAD episode.
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went through during pregnancy and the postpartum period. “It is
very important for every woman to be aware of her body, and that
SCAD can happen to anyone regardless of age and risk factors,”
expressed Alina.
The road to recovery had been challenging for Alina, as she was
a new first-time mom when the SCAD episode happened. “I was
dealing with two traumas – one from having SCAD, and the other
was not being able to fulfil my role as a mother,” shared Alina,
recounting how she was not able to perform simple tasks like taking
her baby out for a walk, or carrying him when he was crying.

The Road to Recovery

FOR THE PHYSICIANS
Diagnosing and Managing SCAD
Patients with SCAD may present with symptoms typical of a
heart attack such as chest pain or discomfort that radiates
to the neck, jaw or arm, breathlessness, nausea, dizziness,
or sweating. They may also present with ventricular
arrhythmias and sudden cardiac arrest.
Patients often have elevated troponin levels, and
abnormalities in their electrocardiogram including ST
segment changes, which is the interval between ventricular
depolarisation and ventricular repolarisation. Definitive
diagnosis requires invasive coronary angiogram and may
require the use of adjunctive imaging such as intravascular
ultrasound or optical coherence tomography.

Alina with her husband and baby – three months after her recovery.

Alina signed up for the Cardiovascular Rehabilitation and Preventive
Cardiology programme at NHCS a few weeks after her discharge,
which taught her gradual restorative exercises to regain her strength
and confidence in her body. After about three months, her heart
function improved, and she no longer needed to wear the life vest,
which was a big milestone in her recovery.
Alina also researched about SCAD online, and found an online
support group with mostly young women around the world who also
experienced SCAD. She found that connecting and discussing with
others who had the condition helped her a lot in her recovery.
“After a journey of two years, I can say that I felt better - both
physically and mentally. I have accepted my limits and learned to
live with the new parameters. I always say that I lost my old self
forever, but I regained a new kind of normal,” shared Alina, who
successfully managed to have another child post-SCAD, after further
considerations and discussions with doctors.
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Observational data suggests that a conservative
management with medications alone is safe for most
patients, and hence preferred, if applicable. Long-term
medical therapy frequently includes aspirin and betablocker4. However, patients with high-risk features such
as ongoing ischaemia, left main dissection, ventricular
arrhythmias, or haemodynamic instability may require
coronary revascularisation with PCI or coronary artery
bypass surgery. Cardiac rehabilitation and psychosocial
support are also important aspects of treatment5. Blood
pressure should be well-controlled and high-intensity
exercise and sports should be avoided. Overall, long-term
prognosis is excellent, though cardiovascular events such as
recurrent heart attacks, ventricular arrhythmia, cardiogenic
shock, or unplanned revascularisation may occur following
index presentation4.

SCAD: Most common cause of heart attack
associated with pregnancy
SCAD likely occurs because of a complex interplay between
predisposing conditions and precipitants. It most commonly
affects young women without classical cardiovascular risk
factors. Over 90% of patients with SCAD are women. SCAD
is strongly associated with fibromuscular dysplasia, a nonatherosclerotic, non-inflammatory form of angiopathy that
can affect any arterial bed to cause stenosis, occlusion,
aneurysm, or dissection6,7.
Pregnancy and the postpartum period are also wellestablished risk factors. Though pregnancy-associated
SCAD encompasses a relative small proportion of SCAD
cases, it is the most common cause of myocardial infarction
amongst patients who are pregnant or post-partum8. Other
predisposing factors include other forms of arteriopathies
or connective tissue disorders, use of exogenous hormones,
systemic inflammatory disease, or migraine. Precipitating
factors include intense exercise, retching or vomiting, severe
hypertension, intense emotional stress, and recreational
drugs2. While pregnancy is not recommended following an
episode of SCAD, patients should consult with their doctors
to further discuss on this.
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FOR THE PHYSICIANS

MANAGEMENT
OF HEART
FAILURE
By Dr Alex Tan, Associate Consultant, Department of Cardiology

H

eart failure is a complex clinical syndrome resulting
from a structural and/or functional abnormality of
the heart causing elevated intracardiac pressures
and/or insufficient cardiac output. This presents with
symptoms such as breathlessness, ankle swelling and fatigue.
When a physical examination is performed by medical professionals,
signs of heart failure including elevated jugular venous pressure,
pulmonary crackles and peripheral oedema may be present.
If there are clinical features of heart failure as highlighted
above, further investigations should be pursued. A resting
electrocardiogram, biomarkers such as NT-proBNP and chest X-Ray
can be ordered. Specialists consultation and further imaging (eg.
echocardiogram) should be considered.

Epidemiology of Heart Failure
The reported prevalence of heart failure is 1 to 2% of adult
population, though this is likely underestimated. The prevalence of
heart failure also increases with age from 1% in those aged 55 years
and below to more than 10% in those aged 70 years or over. With an
ageing population, the prevalence of heart failure will likely increase
in the future.
Southeast Asian patients tend to present with heart failure at a
younger age than those in the Western population (54 years versus
75 years)1. Furthermore, they tend to have a more severe condition
requiring intensive care, longer length of stay, and a higher hospital
mortality rate. Amongst various ethnic groups, the hospitalisation
rates are shown to be higher in Malays and Indians (35% higher)
than Chinese. Mortality is also 3.5 times higher in Malay population
as compared to Indians and Chinese.

Latest Guidelines on Heart failure
In recent years, there have been new guidelines2 for heart failure
from both the European Society of Cardiology (2021) (ESC 2021)
and American Heart Association/ American College of Cardiology
(2022) (AHA/ACC/HFSA 2022). Heart failure can be classified into
the following three groups according to ejection fraction.

(i)
		

Heart Failure with reduced ejection fraction (HFrEF):
LVEF ≤ 40%

(ii)
		

Heart Failure with mildly reduced ejection fraction 		
(HFmrEF): LVEF 41-49%

(iii) Heart Failure with preserved ejection fraction (HpEF):
		
LVEF ≥ 50%
Left ventricular ejection fraction (LVEF) is a measurement of
how much blood is pumped out of the heart per cardiac cycle.
The assessment of heart function can be performed using a
transthoracic echocardiogram or cardiac magnetic resonance
imaging. This classification based on LVEF will help guide
management and treatment strategies. Patients with HFrEF have
higher risk of mortality than patients with HFpEF.
Apart from diagnosing and classifying heart failure, one should also
consider the underlying cause of heart failure which needs to be
treated to. This can range from coronary artery disease, hypertensive
heart disease, valvular heart disease, abnormal heart rhythms, etc.
Medical therapy for heart failure has evolved leaps and bounds
over the decades. Gone are the days of just isosorbide dintrate/
hydralazine, ACE-inhibitors and digoxin. With the latest guidelines
from ESC 2021 and AHA/ACC/HFSA 2022 for the management
of HFrEF, there are four groups of medications that are strongly
recommended. Angiotensin-receptor-neprilysin inhibitor (ARNI), Betablockers, Mineralocorticoid receptor antagonist (MRA) and SodiumGlucose Cotransporter-2 Inhibitors (SGLT2i). The goal of treatment
in patients with HFrEF is to initiate them on these four pillars of
therapy early and concurrently, but bearing in mind that each patient
is different and hence the initiation, up-titration and combination of
these medications may vary.
With appropriate management and medical therapy, patients with
HFrEF may see an improvement in their LVEF over time. This group
of patients can be classified as HF with improved EF (HFimpEF)
where previous LVEF was ≤ 40% and a follow up measurement of
LVEF >40%. It is important to recognise this group of patients and
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continue their guideline-directed medical therapy and not stop
medications as it may increase the risk of heart failure relapse.
Previously, HFpEF was a recognised entity with limited treatment
options with the aim of treating comorbidities such as hypertension,
diabetes as well as managing fluid status. This was until the recent
ground-breaking trial involving the SGLT2i Empagliflozin, in the
EMPEROR-Preserved study3. Empagliflozin was shown to reduce the
combined risk of cardiovascular death or hospitalisation for heart
failure in patients with heart failure and LVEF >40%. This is now
recommended for use in patients with HFmrEF and HFpEF.
Heart failure is associated with a chronic inflammatory state which
can lead to iron deficiency. The role of intravenous iron (Ferric
carboxymaltose) has also been shown to improve symptoms and
reduce heart failure hospitalisation in patients with iron deficiency
and heart failure.

The aim of treatment is to alleviate symptoms, reduce frequency
of hospitalisation, reduce mortality, and improve quality of life.
However, the trajectory of heart failure is complex, as it is typically
characterised by intermittent deterioration with subsequent
stabilisation, and the condition may worsen in an unpredictable
pattern of decline resulting in risk of sudden death.
Advance care planning is important for patients with heart failure
to make plans about their future health care, especially when they
are not in a position to make or communicate their healthcare
choices. Shared decision-making among patients, their families,
and the medical team in establishing the goals of care should be
initiated early.

Additionally, regardless of the type of heart failure and LVEF, it is
important to manage the fluid balance in patients. This is achieved
through a combination of fluid intake restriction, a low-salt diet and
the use of diuretics.
Apart from optimal medical therapy, there are adjuncts and devices
which can be considered in HFrEF management. The role of an
implantable cardioverter defibrillator (ICD) should be considered in
patients with LVEF <35% to reduce the risk of sudden cardiac death
due to the risk of life threatening arrhythmias.

Multi-disciplinary approach
At the National Heart Centre Singapore (NHCS), heart failure
management is undertaken by a multi-disciplinary team comprises
heart failure cardiologists, trained heart failure nurses, palliativesupportive care specialists, pharmacists, physiotherapists, dietitians,
transplant coordinators and medical social workers who work hand
in hand to care for our patients.
In advanced heart failure, heart transplantation or mechanical
heart pumps such as the Left Ventricular Assist Device (LVAD)
can be considered as a permanent or destination therapy, and
recommended in selected patients who are repeatedly hospitalised
despite being on optimal medical therapy.

Credits: Beattie, J.M., Riley, J.P. (2018). Palliative Care in Heart Failure

As heart failure is becoming increasingly common in the world and in
Singapore, early recognition and diagnosis and referral for specialist
management is important. The availability of improved medication
treatment options may help in the managing of symptoms and
reduction in hospitalisation and mortality rates.
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WHAT YOU
EAT CAN
AFFECT YOUR
MEDICATION
F

or patients with heart conditions, it is not
uncommon that they have to consume one or more
types of medications. Will the food we eat, be it heart
healthy or not, affect the medications we take in the body? Ms
Tan Ching Rui, Pharmacist, said that a drug-food interaction may
occur when the food we consume interacts with the drugs we take.

Besides food, drinks and herbal remedies may also contribute to
such interactions. Certain interactions may reduce the effectiveness
of medications, or even accentuate their side effects. Hence, it is
paramount for heart patients to have a clear understanding of these
interactions can help avoid common pitfalls.

Interactions between Food, Drinks, Herbal Remedies and
Common Heart Medications
The following are some common examples:

Statin and
Grapefruit

Statin is a commonly used cholesterol medication. Some
compounds in grapefruit and grapefruit juice can slow down
the breakdown of statin, leading to higher amounts of statin
in the body if consumed in large amounts. This can increase
the risk of side effects such as muscle aches and liver
abnormalities, hence it is advisable to avoid grapefruit and
grapefruit juice as much as possible while on statin.

Warfarin and
Vitamin K

Vitamin K is crucial for forming blood clots and preventing
bleeding. When taken together with warfarin, it can
counteract the blood thinning effect of warfarin and prevent
warfarin from working well. Therefore, when on warfarin,
it is important to maintain a consistent intake of vitamin
K in your diet. Avoid drastic changes in diet especially for
vitamin K rich food such as broccoli, brussel sprouts, kailan,
spinach, soy products, green tea, chrysanthemum tea and
herbal tea.
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Direct Oral
Anticoagulants [DOACs]
(e.g. Rivaroxaban, Apixaban, Dabigatran)

and Herbal Remedies

Angiotensin Converting
Enzyme Inhibitors [ACEi]
(e.g. Lisinopril, Enalapril, Perindopril)

or Angiotensin Receptor
Blockers [ARB]
(e.g. Losartan, Valsartan)

and Potassium Rich Food

DOACs are blood thinning medications that are commonly
used for stroke prevention in patients with irregular heartbeat.
While DOAC boasts significantly less drug-food interaction
compared to traditional blood thinner warfarin, caution should
still be taken when consuming DOACs with herbal remedies
such as ginkgo biloba, garlic, ginger tea and ginseng products.
Although the amounts typically found in food would not cause
significant interaction, the concentrated amount found in
herbal supplements may pose substantial bleeding risk and
should be used with caution. In addition, use of DOACs with St
John’s wort should be avoided due to significant reduction in
the effectiveness of DOACs.

Potassium is a mineral that is involved in heart function,
muscle contraction and water balance. It is important to
keep the right balance of potassium in the body to avoid
harmful effects such as irregular heartbeat and muscle
weakness or cramping. Blood pressure medications such as
ACEi and ARB raise potassium levels, and when coupled with
excessive intake of high potassium food, can contribute to
elevated potassium levels in the body. Hence, while on ACEi
or ARB, avoid eating large amounts of food high in potassium
such as bananas, avocado, mango, kiwi, prunes, broccoli,
kailan, spinach, sweet potato, potato and seaweed. Sodium
salt substitutes are often high in potassium content and
should be avoided as well. You may check with your doctor
if you would like to consume these products. It is especially
important for you to avoid the excessive intake of high
potassium food if you are also given concurrent potassium
replacement tablet by your doctor.

The above list is non-exhaustive. Please clarify with your doctor or pharmacist when in doubt.

Supplements with Potential
Benefits in Patients with Heart
Disease
In the market, there are many supplements
that claim to improve heart health.
However, unlike prescription medications,
evidence surrounding supplements is
often sparse. This is further complicated
by the fact that not all supplements are
made equal. Different brands may contain
different amounts of active ingredients,
leading to varied safety and effectiveness.
Some supplements may even interact
with medications. When starting any new
supplement, it is always advisable to first
speak with your doctor or pharmacist. The
following are some supplements that might
have potential benefits for the heart:

Omega-3 Fatty Acids

Omega-3 fatty acids, at relatively high doses of 2 to 4 grams per day, have been
shown to reduce triglyceride, a type of fat found in the blood. Theoretically,
lower triglyceride levels in the body will reduce risk of heart attack, stroke and
death due to heart condition. While omega-3 fatty acids appear to be generally
safe, it may cause some gastric disturbance and slight increase in bleeding
risk. Therefore, if there is no compelling reason to take omega-3 fatty acids
supplements, it would be preferable to obtain omega-3 fatty acids from a food
source instead. The American Heart Association (AHA) recommends eating fish
(particularly fatty fish such as mackerel, sardines, tuna and salmon) at least two
times a week.

Coenzyme Q10

Coenzyme Q10 may potentially help to reduce muscle symptoms associated
with statin use, as well as improve symptoms of heart failure. However, to date,
evidence for use has been conflicting. Although the findings are mixed, given the
lack of significant side effects and plausible benefit, trial of Coenzyme Q10 is
reasonable if desired.

Red Yeast Rice

Red yeast rice contains an ingredient called monacolins, which helps to lower
total cholesterol and bad cholesterol known as LDL. It works in a similar manner
as the cholesterol medication statin and thus they should not be taken together.
Red yeast rice also causes similar side effects as statin such as muscle pain.
Do note that the efficacy and safety differ between products due to varying
concentration of monacolins.
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CARDIOPULMONARY
EXERCISE TESTING
By Dr Koh Choong Hou, Consultant, Department of Cardiology

E

xercise Treadmill Test (ETT) - a running test
on a stationary treadmill machine, is a common
investigation used to evaluate cardiac conditions
such as ischaemic heart disease and heart rhythm
issues. While ETT is widely known to many, another assessment Cardiopulmonary Exercise Test, or CPET, is less common. NHCS is
one of the few institutions in Singapore that has CPET capability for
advanced cardiorespiratory assessment of patients.

Most individuals who are able to run to a comfortable and adequate
level of intensity will be assigned to treadmill CPET, as their
response to this modality largely mirrors their normal activities. For
those who are unable to run due to significant back or lower limb
musculoskeletal issues, or with unsteady gait problems, they will
be assigned to bicycle CPET, which is a recent new addition to the
current treadmill CPET assessment NHCS offers.

What is Cardiopulmonary Exercise Test (CPET)?
A CPET is conventionally performed like an ETT, with additional
components integrated to provide a deeper analysis into the exercise
related physiological performance of the heart, lung, circulation and
muscle systems of the body. These include:
(i)
		
		

resting spirometry, which comprises supervised breathing 		
into a lung function machine to measure basic 			
lung function parameters;

(ii)
		
		
		
		
		

exercise phase – either via a treadmill facilitated run,
or a stationary bicycle that comes with an attached 		
air tight mask to record inhaled and exhaled gases during 		
physical exertions, and a pulse oximeter probe attached to
the finger or ear lobe, to determine oxygen saturation levels
during the test.

Similar to a standard ETT set up, electrocardiogram (ECG) and
blood pressure monitoring are also simultaneously performed to
assess the patient’s response to exercise in terms of heart electrical
activities, heart rate, and blood pressure rise.

A typical set up for a treadmill CPET (left) compared to a bicycle CPET (right).

For selected group of individuals such as amateur and professional
cyclists who are keen to specifically measure their exercise response
on bicycle stress or whose exercise workload is critical for clinical
decision making, a bicycle CPET will be performed. The new bicycle
CPET not only provides clinicians an option to better assess patients,
the ease-of use also offers a better patient experience, especially
for the senior patients. The key differences between a bicycle CPET
versus a treadmill CPET is summarised below.

Bicycle CPET

Treadmill CPET

Less movement artefacts hence more accurate ECG and blood
pressure measurements

Movement artefacts that may affect ECG and blood pressure
measurements

Low risk of falls

Risk of falls

More acceptable to most demographics and patient profiles

May be more intimidating, especially to the sedentary or elderly
population

Quieter

Noisier

More controlled measurement of workload

Less controlled measurement of workload

Gradual and smoother increase in exercise stress level during
the test

Certain protocols may necessitate a significant jump in stress levels
during change in stages

January – April 2022

Who needs a CPET?
Many physiological parameters to exercise stress can be derived
from a CPET session, such as peak oxygen consumption (VO max),
anaerobic threshold, exercise capacity, lung function limitations, or
potential underlying muscular or circulatory insufficiencies. Hence
the value of CPET in evaluating patients with underlying heart, lung,
muscle or circulatory conditions can be very useful. In general, the
CPET is beneficial for:
• Evaluation for exertional breathlessness
• Objective assessment of cardiorespiratory fitness in athletes
• Tailoring an exercise prescription
• Risk stratification and prognostication in patients with heart 		
failure

A resting spirometry can test basic lung functions.

• Assessing patients with congenital heart disease for treatment 		
response or pre-surgical intervention
• Determining functional limitations from cardiac valvular or 		
electrical conditions

CONTACT US

How is the test conducted in NHCS?
CPET sessions are conducted in a safe and controlled environment
within the NHCS Cardiac Rehabilitation Unit, and each session
typically involves a CPET trained nurse and a cardiologist. Patients
are advised to dress in comfortable and appropriate exercise gear
and footwear for the test, and to stay well hydrated on the day of
the test. If unwell, patients are advised to postpone the session.
A screening questionnaire will be administered before the CPET
to screen for contraindications to the test, following which resting
spirometry will be performed. Next, there will be fitting of the
specialised CPET face mask, attachment of the ECG leads, pulse
oximeter and blood pressure cuff. The exercise phase is monitored
real-time by the CPET cardiologist and nurse, and entire process is
expected to take between 30-45 minutes for each patient.

Conclusion
Cardiopulmonary Exercise Test is a highly useful tool for evaluation of
cardiovascular conditions, undifferentiated cardiac symptoms, and
assessment of overall cardiorespiratory fitness. Patients who are
keen to find out more about their eligibility for the test may speak to
their cardiologists.

GP PATIENT REFERRALS

Tel (65) 6704 2222

APPOINTMENTS

Tel (65) 6704 2000
Fax (65) 6222 9258
central.appt@nhcs.com.sg

GENERAL ENQUIRIES

Tel (65) 6704 8000
Fax (65) 6844 9030
nhcs@nhcs.com.sg

CARDIOVASCULAR REHABILITATION AND PREVENTIVE
CARDIOLOGY PROGRAMME
Cardiovascular Rehabilitation and Preventive Cardiology Programme is an
integral component of cardiac care. Cardiovascular rehabilitation is
a life-long process with several therapeutic components to help patients
get better after a variety of heart problems, angioplasty, cardiac surgery
and cardiac events. At NHCS, our Cardiovascular Rehabilitation and
Preventive Cardiology Programme comprises a multidisciplinary team
to help heart patients better manage their conditions and get back on
their feet.
•
•
•
•
•
•
•
•

Health education
Dietary and metabolic counselling
Pharmaceutical counselling
Psychological counselling
Cardiovascular risk factor modification
Exercise testing
Exercise prescription
Supervised exercise programmes on an inpatient and
outpatient basis

OUR SPECIALISTS

Milani RV, Lavie CJ, Mehra MR, Ventura HO. Understanding the basics of cardiopulmonary exercise
testing. Mayo Clin Proc. 2006 Dec;81(12):1603-11. doi: 10.4065/81.12.1603. PMID: 17165639.
Guazzi M, Arena R, Halle M, Piepoli MF, Myers J, Lavie CJ. 2016 focused update: clinical
recommendations for cardiopulmonary exercise testing data assessment in specific patient
populations. Eur Heart J. 2018 Apr 7;39(14):1144-1161. doi: 10.1093/eurheartj/ehw180. PMID:
27141094.
Herdy AH, Ritt LE, Stein R, Araújo CG, Milani M, Meneghelo RS, Ferraz AS, Hossri C, Almeida AE,
Fernandes-Silva MM, Serra SM. Cardiopulmonary Exercise Test: Background, Applicability and
Interpretation. Arq Bras Cardiol. 2016 Nov;107(5):467-481. doi: 10.5935/abc.20160171. PMID:
27982272; PMCID: PMC5137392.
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Director and Senior Consultant

Asst Prof Ho Jien Sze
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Dr Huang Zijuan 		

Consultant
(Sengkang General Hospital)

Dr Koh Choong Hou

Consultant

Dr Chee Fang Yee
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For the full list of NHCS services and specialists,
please visit www.nhcs.com.sg.
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LUNG SURGERY
AND NAVIGATIONAL
BRONCHOSCOPY
By Asst Prof Soo Ing Xiang, Consultant, Thoracic Surgery, Department of Cardiothoracic Surgery

Navigational bronchoscopy is the newest and latest addition to the Minimally Invasive
Thoracic Surgery Programme at NHCS, that allows more accurate surgery of lung nodules.
Between 2013 and 2017, there
were close to 8,000 lung cancers
diagnosed in Singapore which
was about four cases a day1. Lung
cancer has a higher fatality rate
as compared to breast or colon
cancer; with more than three
deaths a day. While smoking is
found to be the main risk factor
for lung cancer, there has been an
increase in lung cancer for nonsmokers, especially in the Asian
population. Unfortunately in lung
Asst Prof Soo performing navigational
cancer, there are generally no
bronchoscopy and VATS for lung cancer.
symptoms during its early stages,
and it is often only picked up
through health screening or body check. Nonetheless, surgery can
offer a chance of a cure if treated in its early stages.

VATS for Lung Cancer
Keyhole lung surgery, or also known as Video-Assisted Thoracoscopic
Surgery (VATS) is a less invasive technique for lung surgery, and has
become the standard of care at NHCS, as it helps to reduce postsurgery pain and aid in faster recovery.
NHCS performs about 600 cases of VATS annually with majority
for lung cancer. Traditionally, lobectomy (surgery to remove one of
the lobes of the lung) or major resection of the lung is needed for
treatment of lung cancer. However, recent research 2-3 suggests a
lesser resection for smaller lung cancer could result in equivalent
cure rates and increase preservation of lung function.

In traditional bronchoscopy, a small light and camera are mounted
on a thin, flexible fibre-optic cable to check the airways of the lungs
through the patient’s nose or mouth. The procedure provides direct
visuals of the throat and airways.
In navigation bronchoscopy, a special cable is used with the
combination of real-time electromagnetic navigation (GPS-like
technology) and computed tomography (CT) images, to locate even
the smallest lung nodules, and allow more accurate localisation
of the cancer. During a surgery, doctors will use navigational
bronchoscopy to virtually map out the patient’s airway, and plan a
pathway to the cancer. Once they ‘navigate’ their way precisely to the
lung cancer, they will mark it with a special fluorescent dye to locate
the exact site of the cancer. Through this, doctors are able to make
precise resections of the lung and avoid cutting excessive lung tissue
to remove the cancer, thus preserving more lung for the patient.
Besides the precision
and accuracy offered
by the technology,
navigational
bronchoscopy also
helps to save time.
The localisation
and removal of
multiple cancers
can be done in one
setting, compared
to conventional
Barely visible wound (arrow) after VATS.
localisation where
it may take more than one procedure. This reduces time and costs
needed for repeat procedures.
In summary:
• If detected in the early stage, surgery can offer a chance of a 		
cure for lung cancer
• VATS together with lung preservation techniques, help patients 		
regain functional capacity after surgery, leading to better patient 		
outcomes
• Navigational bronchoscopy can be used for precise lung resection
in the same setting to further preserve lung function

Navigational Bronchoscopy: a virtual roadmap (purple) to the
cancerous nodule (green ball).
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randomised, controlled, non-inferiority trial. Lancet. 2022 Apr 23; 399(10335):1607-1617
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January – April 2022

RESEARCH PUBLICATIONS
January – April 2022
JANUARY 2022
Hydralazine protects the heart against acute
ischemia/reperfusion injury by inhibiting Drp1mediated mitochondrial fission Cardiovasc Res. 2022
Jan 7;118(1):282-294. doi: 10.1093/cvr/cvaa343.
Inhibiting cardiac myeloperoxidase alleviates the
relaxation defect in hypertrophic cardiomyocytes
Cardiovasc Res. 2022 Jan 29;118(2):517-530. doi:
10.1093/cvr/cvab077.
Telomere length is independently associated
with all-cause mortality in chronic heart failure
Heart. 2022 Jan;108(2):124-129. doi: 10.1136/
heartjnl-2020-318654
New-onset atrial fibrillation in patients with worsening
heart failure and coronary artery disease: an analysis
from the COMMANDER-HF trial Clin Res Cardiol. 2021
Jun 14. doi: 10.1007/s00392-021-01891-2.
Impact of Sacubitril/Valsartan Versus Ramipril on
Total Heart Failure Events in the PARADISE-MI Trial
Circulation. 2022 Jan 4;145(1):87-89. doi: 10.1161/
CIRCULATIONAHA.121.057429.
Nanoparticles-reinforced poly-l-lactic acid composite
materials as bioresorbable scaffold candidates for
coronary stents: Insights from mechanical and finite
element analysis J Mech Behav Biomed Mater. 2022
Jan;125:104977. doi: 10.1016/j.jmbbm.2021.104977.
Automated interpretation of systolic and diastolic
function on the echocardiogram: a multicohort study
Lancet Digit Health. 2022 Jan;4(1):e46-e54. doi:
10.1016/S2589-7500(21)00235-1.
Empagliflozin in the treatment of heart failure with
reduced ejection fraction in addition to background
therapies and therapeutic combinations (EMPERORReduced): a post-hoc analysis of a randomised,
double-blind trial Lancet Diabetes Endocrinol.
2022 Jan;10(1):35-45. doi: 10.1016/S22138587(21)00292-8.
Cost and Value in Contemporary Heart Failure
Clinical Guidance Documents JACC Heart Fail. 2022
Jan;10(1):1-11. doi: 10.1016/j.jchf.2021.08.002.
Diabetes and other vascular risk factors in
association with the risk of lower extremity
amputation in chronic limb-threatening ischemia: a
prospective cohort study Cardiovasc Diabetol. 2022
Jan 8;21(1):7. doi: 10.1186/s12933-021-01441-0.
Thymosin beta-4 improves endothelial function and
reparative potency of diabetic endothelial cells
differentiated from patient induced pluripotent stem
cells Stem Cell Res Ther. 2022 Jan 10;13(1):13. doi:
10.1186/s13287-021-02687-x.
Application of ensemble machine learning algorithms
on lifestyle factors and wearables for cardiovascular
risk prediction Sci Rep. 2022 Jan 20;12(1):1033. doi:
10.1038/s41598-021-04649-y.
Patterns of motivators and barriers to heart health
behaviors among adults with behavior-modifiable
cardiovascular risk factors: A population-based survey
in Singapore PLoS One. 2022 Jan 20;17(1):e0262752.
doi: 10.1371/journal.pone.0262752.
Ventricular flow analysis and its association with
exertional capacity in repaired tetralogy of Fallot:
4D flow cardiovascular magnetic resonance study J
Cardiovasc Magn Reson. 2022 Jan 3;24(1):4.
Preventing heart failure: a position paper of the Heart
Failure Association in collaboration with the European
Association of Preventive Cardiology Eur J Heart Fail.
2022 Jan;24(1):143-168. doi: 10.1002/ejhf.2351

FEBRUARY 2022
Efpeglenatide and Clinical Outcomes with and without
Concomitant Sodium-Glucose Co-Transporter-2
Inhibition Use in Type 2 Diabetes: Exploratory
Analysis of the AMPLITUDE-O Trial Circulation.
2022 Feb 22;145(8):565-574. doi: 10.1161/
CIRCULATIONAHA.121.057934.
Sex differences in assessing stenosis severity
between physician visual assessment and
quantitative coronary angiography Int J Cardiol. 2022
Feb 1;348:9-14. doi: 10.1016/j.ijcard.2021.11.089.
A Systematic Review and Network-Meta-Analysis of
Pharmacological Treatment of Heart Failure With
Reduced Ejection Fraction JACC Heart Fail. 2022
Feb;10(2):73-84. doi: 10.1016/j.jchf.2021.09.004.
Preventing heart failure: a position paper of the Heart
Failure Association in collaboration with the European
Association of Preventive Cardiology Eur J Prev
Cardiol. 2022 Feb 19;29(1):275-300. doi: 10.1093/
eurjpc/zwab147.
A Neutralizing IL-11 Antibody Improves Renal
Function and Increases Lifespan in a Mouse Model
of Alport Syndrome J Am Soc Nephrol. 2022 Feb
9;ASN.2021040577. doi: 10.1681/ASN.2021040577.
Renal function and coronary bypass surgery in
patients with ischemic heart failure J Thorac
Cardiovasc Surg. 2022 Feb;163(2):663-672.e3. doi:
10.1016/j.jtcvs.2020.02.136.
Cardiomyocyte BRAF and type 1 RAF inhibitors
promote cardiomyocyte and cardiac hypertrophy in
mice in vivo Biochem J. 2022 Feb 11;479(3):401-424.
doi: 10.1042/BCJ20210615.
Heart Failure Subtypes and Cardiomyopathies in
Women Circ Res. 2022 Feb 18;130(4):436-454. doi:
10.1161/CIRCRESAHA.121.319900.
A Systematic Quality Scoring Analysis to Assess
Automated Cardiovascular Magnetic Resonance
Segmentation Algorithms Front Cardiovasc Med. 2022
Feb 15;8:816985. doi: 10.3389/fcvm.2021.816985.

MARCH 2022
COVID-19 pandemic, mechanical reperfusion and
30-day mortality in ST elevation myocardial infarction
Heart. 2022 Mar;108(6):458-466. doi: 10.1136/
heartjnl-2021-319750.
Diabetes and prediabetes in patients with heart
failure and preserved ejection fraction Eur J Heart Fail.
2022 Mar;24(3):497-509. doi: 10.1002/ejhf.2403.
Association of Plaque Location and Vessel Geometry
Determined by Coronary Computed Tomographic
Angiography With Future Acute Coronary SyndromeCausing Culprit Lesions JAMA Cardiol. 2022 Mar
1;7(3):309-319. doi: 10.1001/jamacardio.2021.5705.
Cost of End-of-Life Inpatient Encounters in Patients
with Chronic Kidney Disease in the United States: A
Report from the DISCOVER CKD Retrospective Cohort
Adv Ther. 2022 Mar;39(3):1432-1445. doi: 10.1007/
s12325-021-02010-3.
Inhibition of IL11 Signaling Reduces Aortic
Pathology in Murine Marfan Syndrome Circ Res.
2022 Mar 4;130(5):728-740. doi: 10.1161/
CIRCRESAHA.121.320381.
Baseline Characteristics of Patients With HF With
Mildly Reduced and Preserved Ejection Fraction:
DELIVER Trial JACC Heart Fail. 2022 Mar;10(3):184197. doi: 10.1016/j.jchf.2021.11.006.

30-minute CMR for common clinical indications: a
Society for Cardiovascular Magnetic Resonance white
paper J Cardiovasc Magn Reson. 2022 Mar 1;24(1):13.
doi: 10.1186/s12968-022-00844-6.
Investigating 5-Level EQ-5D (EQ-5D-5L) Values Based
on Preferences of Patients With Heart Disease Value
Health. 2022 Mar;25(3):451-460. doi: 10.1016/j.
jval.2021.09.010.
Relationship of Quantitative Retinal Capillary Network
and Myocardial Remodeling in Systemic Hypertension
J Am Heart Assoc. 2022 Mar 15;11(6):e024226. doi:
10.1161/JAHA.121.024226.
Prognostic Value of Non-Invasive Global Myocardial
Work in Asymptomatic Aortic Stenosis J Clin
Med. 2022 Mar 11;11(6):1555. doi: 10.3390/
jcm11061555.
Pro-Inflammatory Derangement of the ImmunoInteractome in Heart Failure Front Immunol. 2022 Mar
15;13:817514. doi: 10.3389/fimmu.2022.817514.
IL11 Activates Pancreatic Stellate Cells and Causes
Pancreatic Inflammation, Fibrosis and Atrophy in a
Mouse Model of Pancreatitis Int J Mol Sci. 2022 Mar
24;23(7):3549. doi: 10.3390/ijms23073549.

APRIL 2022
Heart Failure Spending Function: An Investment
Framework for Sequencing and Intensification of
Guideline-Directed Medical Therapies Circ Heart Fail.
2022 Jan 10; CIRCHEARTFAILURE121008594. doi:
10.1161/CIRCHEARTFAILURE.121.008594.
Regional Differences in Precipitating Factors of
Hospitalization for Acute Heart Failure: Insights
from the REPORT-HF Registry Eur J Heart Fail. 2022
Apr;24(4):645-652. doi: 10.1002/ejhf.2431.
Sex differences in proteomic correlates of coronary
microvascular dysfunction among patients with heart
failure and preserved ejection fraction Eur J Heart Fail.
2022 Apr;24(4):681-684. doi: 10.1002/ejhf.2435.
Coronary Intravascular Lithotripsy Versus Rotational
Atherectomy in an Asian Population: Clinical
Outcomes in Real-World Patients Korean Circ J. 2022
Apr;52(4):288-300. doi: 10.4070/kcj.2021.0155.
Stent malapposition generates stent thrombosis:
Insights from a thrombosis model Int J Cardiol. 2022
Apr 15;353:43-45. doi: 10.1016/j.ijcard.2022.02.003.
Evaluating the Coronary Artery Disease Consortium
Model and the Coronary Artery Calcium Score in
Predicting Obstructive Coronary Artery Disease
in a Symptomatic Mixed Asian Cohort J Am Heart
Assoc. 2022 Apr 19;11(8):e022697. doi: 10.1161/
JAHA.121.022697.
Comparison of Mortality Outcomes in Acute
Myocardial Infarction Patients With or Without
Standard Modifiable Cardiovascular Risk Factors
Front Cardiovasc Med. 2022 Apr 14;9:876465. doi:
10.3389/fcvm.2022.876465.
Polymer Coating Integrity, Thrombogenicity and
Computational Fluid Dynamics Analysis of Provisional
Stenting Technique in the Left Main Bifurcation
Setting: Insights from an In-Vitro Model Polymers
(Basel). 2022 Apr 22;14(9):1715. doi: 10.3390/
polym14091715.
Insights on Distinct Left Atrial Remodeling Between
Atrial Fibrillation and Heart Failure With Preserved
Ejection Fraction Front Cardiovasc Med. 2022 Apr
26;9:857360. doi: 10.3389/fcvm.2022.857360.
Association of Female Menopause With
Atrioventricular Mechanics and Outcomes Front
Cardiovasc Med. 2022 Apr 21;9:804336. doi: 10.3389/
fcvm.2022.804336.
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Check out the
NHCS website
for the latest
updates on
the webinars.
For enquiries, please email
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Sudden Cardiac Arrest –
What can I do to prevent it?
(For Public)

Understanding Heart Surgery Is it really to be feared?
(For Public)

Sudden cardiac arrest occurs when there
is an abrupt loss of heart function. What
makes sudden cardiac arrest a silent
killer is unlike a heart attack, which has
the typical symptoms of chest pains and
breathlessness. A cardiac arrest has no
warning signs and symptoms. Join us as
we share more on who is at higher risk
and what can be done to prevent sudden
cardiac arrest.

Heart disease is one of the leading
causes of death in Singapore and globally.
Treatment therapies commonly involve
medications and day procedures, to openheart surgeries. A heart surgery is a major
operation. Understandably, there may be
misconceptions amongst many even with
rich resources online. Join us as we share
the most up-to-date and relevant knowledge
on heart surgery, including innovative
methods such as the keyhole approach.

Date: 20 August 2022, Saturday
Time: 11am – 12pm

Date: 12 November 2022, Saturday
Time: 11am – 12pm

Assoc Prof Aaron Wong Sung Lung
Deputy CEO,
(Cardiac Care Network)

Assoc Prof Yeo Khung Keong
Deputy CEO,
(Data Science & Innovation)

Assoc Prof Jack Tan Wei Chieh
Head,
Department of Cardiology

Assoc Prof Ewe See Hooi
Deputy Head,
Department of Cardiology

Assoc Prof David Sim Kheng Leng
Deputy Head,
Department of Cardiology

Dr Daniel Chong Thuan Tee
Head,
Department of Cardiology,
NHCS@SKH

Dr Huang Mingjie
Associate Consultant,
Department of Cardiothoracic
Surgery

Dr James Cai Xinzhe
Associate Consultant,
Department of Cardiology

Dr Julian Tay Cheong Kiat
Associate Consultant,
Department of Cardiology

Dr Kamalesh Anbalakan
Associate Consultant,
Department of Cardiology

Dr Olivia Tan Xian-Li
Associate Consultant,
Department of Cardiology

Dr Tham Yi Chuan
Associate Consultant,
Department of Cardiothoracic
Surgery
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