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Cardiovascular disease 
encompasses ischaemic heart 
disease and cerebrovascular 

disease (stroke) and is a leading cause 
of mortality globally which accounts for 
up to 32% of all deaths. In Singapore, 
ischaemic heart disease is the third 
most common cause of death and 
hospitalisation. Ischaemic heart disease 
occurs due to a build-up of plaque in 
the heart arteries (coronary artery 
disease), and the risk increases with age 
and presence of other chronic diseases 
such as diabetes, hypertension and 
dyslipidaemia (abnormal levels of lipids 
in blood), or other risk factors such as 
smoking, a sedentary lifestyle and a 
family history of myocardial infarction 
(heart attack).

Symptoms of ischaemic heart disease 
can present in several ways. Patients 
may present with an insidious onset 
of chest pain or breathlessness which 
occurs on exertion, termed stable 

INSIGHTS INTO 
CORONARY 
INTERVENTIONS
- a subspecialty that involves using non-surgical approach to treat narrowing of 
arteries of the heart found in coronary artery disease. 

By Dr Muhammad Bin Idu Jion, Associate Consultant, 
Department of Cardiology

angina, or they may present with heart 
failure signs and symptoms such as 
breathlessness on exertion or on lying 
flat, and water retention in the lungs 
and the lower limbs. Ischaemic heart 
disease can also present suddenly as 
an acute coronary syndrome, which 
range from unstable angina, non-
ST elevation myocardial infarction 
(NSTEMI) and ST-elevation myocardial 
infarction (STEMI). Acute coronary 
syndrome carries an average three-
month mortality rate of 5%. Patients 
with acute coronary syndrome may 
present with sudden or worsening chest 

pains and need to be hospitalised for 
treatment with medications such as 
antiplatelets, anticoagulants and statins, 
and undergo coronary evaluation and 
revascularisation if suitable. NHCS sees 
about 1,000 hospitalisations for acute 
coronary syndrome in a year that require 
coronary angiography for detecting 
narrowing in the arteries in the heart or 
angioplasty (minimally invasive, non-
surgical procedure for opening narrowed 
arteries). 

While many people with coronary artery disease 
can manage the disease with lifestyle changes and 
medications, others with severe conditions may 
need interventions such as coronary angioplasty to 
improve the health of the heart and blood vessels.

 A close-up on narrowed artery.
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introduced the Non-Slip Element (NSE) 
lacrosse cutting balloon with nylon 
triangular cutting edges. This replaces 
the traditional wire cutting surface and 
helps reduce the risk of perforations.

Another example is the procedure of 
atherectomy to debulk extensively 
calcified lesions prior to coronary 
stenting. In addition to the rotablator, 
which is a revolving instrument used to 
break up calcified plaque in a clogged 
coronary artery, NHCS acquired 
directional coronary atherectomy 
devices to facilitate the debulking 
of eccentric calcified lesions. There 
is also the addition of the coronary 
intravascular lithotripsy balloon 
catheter, where lithotripsy is a medical 
procedure that uses shock waves to 
break up hardened masses in the kidney, 
bladder, or ureter. Coronary lithotripsy is 
one of the latest procedures introduced 
in NHCS to deal with complex calcified 
coronary lesions.

While medical technology plays an 
important role in the diagnosis and 
treatment of coronary artery disease 
and ischaemic heart disease, it is vital to 
recognise that preventive measures such 
as lifestyle modifications and managing 
aggressive risk factors are essential and 
would definitely help improve patient 
outcomes.

 An overview of the cardiac lab procedures done in NHCS for 2018.

 A coronary angiography in progress.

Cases and Figures

On average, NHCS performs over 6,000 
invasive cardiology procedures a year; of 
which majority of cases involve coronary 
intervention procedures. In 2018, 80% of 
the procedures were cases of coronary 
angioplasty and diagnostic coronary 
angiography (including left and right 
heart studies). Twenty percent were 
mainly non-coronary related procedures 
which included device-related 
procedures like permanent pacemaker 
insertions or implantable cardioverter 
defibrillators, electrophysiology studies 
and ablation cases, and structural 
heart (e.g. valvular or adult congenital) 
interventions. 

Diagnostics and Treatment

With the advances in health screening 
and medical imaging technologies, 
coronary artery diseases can now be 
detected earlier through non-invasive 
imaging tests such as cardiac computed 
tomography (CT) calcium score and CT 
coronary angiogram, and non-invasive 
functional tests such as stress 2D 
echocardiogram, myocardial perfusion 
imaging and treadmill exercise stress.  
Newer non-invasive diagnostic tests  
like the stress cardiac magnetic 
resonance imaging (MRI) are also 
available in NHCS. 

The mainstay of treatment for coronary 
artery disease is medical therapy with 
antiplatelets, statins, antianginals and 
risk factors control. However, invasive 
coronary assessment and therapies 
are usually required for acute coronary 
syndrome, symptomatic coronary artery 
disease and patients with severely 
abnormal non-invasive stress test 
results. 

Advances in Coronary 
Interventions

The median age of patients seen at NHCS 
outpatient clinics is approximately 60 
years old. With an increasing older patient 
profile, challenging coronary anatomies 
with calcifications are frequently 
encountered during angioplasty. The 
prevalence of coronary calcification 
increases procedural complexity, duration 
and risks. Hence, NHCS continually 
improves coronary intervention 
technologies to better treat calcified 
and challenging coronary lesions. This 
includes bringing in the latest generation 
of drug eluting stents and maintaining a 
wide variety of coronary wires, balloons 
and micro-catheters. 

For example, in addition to current 
cutting/ scoring balloons, which are 
used to pre-dilate calcified lesion, NHCS 

Read the next section as we 
share on one of the frontier 
procedures for percutaneous 
coronary intervention (PCI) - 
Transradial PCI.

Implantable Devices 

Electrophysiology Studies/ Ablation  

Structural Heart Interventions  

Coronary Angioplasty 

Coronary Angiogram

8%

9%

2%

41%

40%

Cardiac Lab Procedures 2018
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By Assoc Prof Chin Chee Tang, Senior Consultant,  
Department of Cardiology

Percutaneous coronary 
intervention (PCI) is now one 
of the most common medical 

procedures in the world. The ‘usual’ 
set up for PCI is simple. First, a short 
plastic tube called a sheath is placed 
in one of the arteries. Second, a longer 
plastic tube (called a guide catheter or 
guider) is placed through the sheath 
and reaches the coronary arteries of 
the heart via the body’s arterial system. 
After this, a thin wire (typically with 
a diameter of 0.014”) is placed in the 
coronary artery, through the narrowing 
or stenosis that is to be the target of the 
PCI. Finally, balloons, stents, and other 
equipment are pushed along this wire so 
as to dilate and treat this stenosis. 

Currently, the majority of PCI is 
performed with a sheath in the artery 
that runs along the patient’s wrist. This 
artery is called the radial artery, and 

PCI performed in this fashion is termed 
transradial PCI (TRI). Transradial PCI 
has been shown to be safer, and have 
better outcomes than PCI performed 
through a sheath placed in the groin, and 
therefore is currently recommended by 
international guidelines as the default 
approach to PCI. 

However, we know that the radial artery 
varies in size between individuals. In 
some individuals, the radial artery is of 
small calibre, and hence placing a sheath 
in the artery can be uncomfortable, and 
may even lead to long term problems 
like damage to the artery. Because of 
this, there was a drive to ‘downsize’ the 
equipment used in TRI so as to make the 
technique applicable to more people, 
and reduce the risk of complications. 

The Japanese have been at the 
forefront of this movement, and have 
pioneered many of the techniques and 

 An illustration of a balloon catheter in the  
coronary artery.

Over the past few decades, percutaneous coronary 
intervention (PCI) has had significant advancements 
in techniques and devices. Transradial PCI (TRI) 
- the recommended default approach to PCI, now 
comes with ‘slender’ techniques for patients with 
smaller radial arteries.

SPOTLIGHT ON INTERVENTIONAL CARDIOLOGY
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technological innovations for ‘Slender’ 
TRI. Many of these innovations have now 
spread around the world and are used 
more commonly in daily practice. Every 
component of the ‘usual’ PCI set up 
has been targeted so as to achieve the 
overarching aim of a more ‘elegant’ and 
safe procedure.

There are now sheaths that have thinner 
walls than before, yet still provide 
the necessary support for the guide 
catheters to be inserted into the artery. 
Because the wall is thinner, the overall 
diameter of these sheaths is less, hence 
they are easier to insert in patients who 
have smaller radial arteries.

Most PCI are currently performed with 
a guide catheter that has an inner 
diameter of 2mm (termed a 6 French 
guider). However, for most cases, a 
smaller guider sized guider (typically 

5 French) can actually be used to 
perform TRI safely. As a 5 French 
guider is smaller, the sheath required 
is also smaller, hence the overall size 
of the system is smaller than when a 
conventional 6 French guider is used. 

Additionally, there are now guide 
catheters that can be used without a 
sheath. These catheters have a special 
design and coating so that they are less 
likely to cause damage to the artery. 
These ‘sheathless’ guiders are inserted 
directly into the radial artery and 
because a sheath is not required, the 
overall size of the system is significantly 
less than when a sheath is used. 

In Japan, companies have also 
developed special wires that are of 
smaller diameter than conventional 
guidewires, as well as the corresponding 
equipment (such as balloons) to be used 

 The ‘sheathless’ guide catheter.

with them. Because of this innovation, 
TRI can be performed through smaller 
size guide catheters such as 4 French 
guiders. 

The main issue with downsizing is that 
smaller equipment leads to less force 
and support during TRI. This can be an 
issue when dealing with more complex 
cases. Because of this, techniques were 
developed such as the use of anchor 
wires and anchor balloons, special 
guider manipulation and configuration, 
and other novel modifications. These 
techniques are now used routinely in all 
PCI, demonstrating how good ideas will 
quickly be adopted by all. 

However, there are limitations to the 
‘slender’ philosophy and there are times 
when ‘bigger is better’. Some PCI cases 
are highly complex and require special 
techniques and equipment that cannot 
fit into current ‘slender’ technology. For 
instance, there are times when a balloon 
catheter and an ultrasound catheter 
need to be used simultaneously – these 
catheters cannot both fit into most 
6 French guide catheters currently. 
Similarly, rotational atherectomy where 
a special drill is used to modify a very 
hard and calcified stenosis usually 
requires at least a 6 French guider 
system. 

In NHCS, many of these technologies 
are available for carrying out ‘slender’ 
PCI. For example, ‘slender’ sheath are 
now the default sheath in daily practice 
in NHCS, and 5 French systems as well 
as ‘sheathless’ guide catheters are used 
in more cases. While there is access to 
many technologies, it is crucial to assess 
the appropriateness of methods for each 
case – whether be it conventional or 
“slender” technology.

Singapore LIVE (SingLIVE) is Asia’s pre-eminent annual live course in 
cardiac interventions, and has expanded its reach and influence over 
the last 28 years to include many Asian key opinion leaders and experts, 
disseminating key opinions and practices which made the course highly 
relevant for many cardiologists in the region.

SingLIVE 2020 will be held from 15-17 January 2020 at Raffles City 
Convention Centre.  
 
More information can be found on www.singlivecourse.com. 

Register before 29 Nov 2019 to enjoy the early bird registration fees!

Catch live demonstrations 
covering lithotripsy and 
orbital atherectomy cases, 
and specific sessions 
featuring key techniques such 
as TRI, and also the ‘slender’ 
techniques. The ‘slender’ 
techniques session is a joint 
session with the Slender 
Club Japan (SCJ), who are 
universally acknowledged 
to be the pioneers of the 
‘slender’ movement. 
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Researchers from the NHCS and 
Duke-NUS Medical School have 
found that deactivating a specific 

protein − interleukin 11 (IL11) – with 
drugs called therapeutic antibodies, 
helps reverse inflammation and scarring 
of the liver in patients suffering from an 
untreatable type of fatty liver disease, 
called Non-Alcoholic Steatohepatitis 
(NASH). 

The liver plays a key role in breaking 
down and storing glucose and fat. 
In conditions such as Non-alcoholic 
Fatty Liver Disease (NAFLD), too much 
fat is stored in the liver. NAFLD, also 
commonly known as ‘fatty liver’, is a 
liver disorder and refers to a group of 
conditions where there is accumulation 
of excess fats in the livers of people who 
drink little or no alcohol.

The disease can progress to liver 
inflammation, fibrosis and NASH. 
NASH refers to liver inflammation and 
damage caused by a build-up of fat in 
the liver. It causes fatigue, abdominal 
pain, itchy skin, nausea, and can lead 
to liver cirrhosis. Those with diabetes 
and obesity are particularly at risk, 
and people who are slim may still be 
predisposed to having fatty liver disease, 
particularly for Asians. There is currently 
no treatment available for both NAFLD 
and NASH, whereby drugs tested 
previously have failed to work.

Fatty liver disease is fast becoming a 
global pandemic, affecting approximately 
one in four around the world. In 
Singapore, it is even more common, 
affecting up to one in three – even found 
in patients who are slim. 

While fatty liver disease can be tolerated 
if it is not severe, it may worsen over 
time, resulting in the fatty liver becoming 

 The research was led by Prof Stuart Cook (right), Tanoto Foundation Professor of Cardiovascular 
Medicine and Director of National Heart Research Institute of Singapore, NHCS, together with Asst Prof 
Sebastian Schäfer (left), Senior Research Fellow from NHCS.

‘SWITCHING OFF’ 
FATTY LIVER DISEASE
Breakthrough translational research paves way for the 
development of world’s first thorough drug target.

THE PROGRESSION OF FATTY LIVER DISEASE

Healthy Liver Non-alcoholic Fatty 
Liver Disease 

(NAFLD)

15 - 30%
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inflamed, fibrotic and scarred, and even 
leading to liver failure and cancers.

The condition is also linked to insulin 
resistance which can cause raised 
blood sugars, as well as high blood 
cholesterol and triglycerides. Insulin 
resistance, obesity, high cholesterol 
and triglycerides are categorised as 
cardiometabolic disorders that are 
inter-related and can increase the risk 
of cardiovascular disease and Type 2 
diabetes.

Root of the problem

What causes fatty liver disease? A main 
attribution is over nutrition from the food 
eaten, which boils down to not just what 
one consumes, but also the type of food 
eaten, such as fatty food and high sugar 
drinks. With a growing ’fast food’ trend, 
fatty liver disease has become a major 
health concern, as even children are now 
diagnosed with fatty liver and NASH. 

More significantly, the research team 
discovered that the IL11 gene triggers 
the development of NASH and fat 
accumulates in the livers of people 
with the condition. IL11 is a critical 
protein that causes fibrosis and organ 
damage, which was initially thought 
to be anti-fibrotic until the same 
team of researchers overturned this 
misconception in 2017.

The team found that this protein is very 
important for fat accumulation, scarring 
and inflammation of the liver processes, 
and inhibiting IL11 not only can prevent 
fatty liver disease, but also reverse the 
condition after it has taken hold of the 
liver.

Hope for new treatment 
modality

The therapeutic antibodies developed 
by NHCS and Duke-NUS researchers 
has shown to inhibit IL11 in a pre-clinical 

 An MRI scan of liver fat, inflammation and fibrosis. 

model that mimicked the human form 
of NASH, preventing and reversing liver 
inflammation, and even lowering blood 
levels of cholesterol and glucose.

 “We identified a new approach to treat 
these patients and restore their liver 
function, while lowering the dangerous 
fats and glucose in their blood,” added 
Prof Stuart Cook, corresponding author 
of the research study, who is the Tanoto 
Foundation Professor of Cardiovascular 
Medicine and the Director of National 
Heart Research Institute of Singapore 

and Senior Consultant from Department 
of Cardiology at NHCS. 

Prof Cook is also the Director and Co-
Founder of Enleofen Bio, a biotechnology 
company established in Singapore 
that is now developing the antibody 
therapeutics for clinical trials. The drugs 
are aimed to be ready for clinical trials 
by the end of 2020.

The findings1 were published in the 
top journal for liver and gut diseases, 
Gastroenterology.

1 Inhibiting Interleukin 11 Signaling Reduces Hepatocyte Death and Liver Fibrosis, Inflammation, and Steatosis in 
Mouse Models of Non-Alcoholic Steatohepatitis. Gastroenterology. DOI: 10.1053/j.gastro.2019.05.002

Non-Alcoholic 
Steatohepatitis 

(NASH)

Cirrhosis

Requires liver  
transplant /Risk of death

Liver Cancer

12 - 40% 15 - 25% ~7%

50%

Inflammation

2

Fibrosis (scarring) 
and tissue disruption

3

Liver damage and 
dysfunction

1 1

IL11 Inhibiting IL11

32

Reversal of fibrosis
Less 

inflammation

1

Reversal of liver 
damage
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Statins are commonly prescribed to help lower low-density lipoprotein (LDL) 
cholesterol, and reduce the risk of heart attack or stroke. While statin therapy is 
proven to be effective in reducing the risk, there are still misconceptions on its use 
and the side effects.

Too much cholesterol in the blood can lead to a build-up of plaque in the arteries and significantly increase the risk of 
cardiovascular disease. Statins are used primarily to reduce LDL (or known as the ‘bad’ cholesterol) and studies have 
proven that statin therapy reduces risk of major vascular events by 25% for 1 mmol/L reduction in LDL cholesterol1. 

Although adverse events have been shown to be related to statin use, the occurrences are relatively rare. Let us now look at 
some common myths on statins.

Truth: There are no controlled or reliable studies 
to prove that supplements are safe and can 
prevent heart disease. 

Health supplements are currently not subject to 
pharmaceutical regulations. Unlike medicines prescribed by 
the doctors, health supplements generally do not require to 
go through stringent clinical trial requirements and approval. 
They may vary in dose strength and contain ingredients that 
may not necessarily be identified. “Natural” supplements may 
not necessarily mean that they are safe for every individual, as 
some supplements may cause harm instead, depending on the 
person’s health condition and whether the supplements are 
taken with any other medicines.

Truth: Statins are associated with a small increase 
in risk of diabetes, mainly in those who are at risk 
of diabetes. 
It is important to note that the benefits of reducing 
cardiovascular risk with statins outweigh the increased risk 
of diabetes. In addition, patients with diabetes also benefit 
greatly from statins, which reduce their risk of heart attack, 
stroke and death.

Truth: It is rare that statins will cause a serious 
liver problem, and there is no evidence that proves 
statins can cause an adverse effect on kidney. 

Statin therapy can lead to mild increase in liver enzymes but 
this can be managed by lowering the dose or changing to 
another brand.

Randomised controlled trials have shown that there was no 
support for an adverse effect of statin therapy on the kidney; 
instead, results indicated that statin therapy might slow the 
progression of renal impairment3

Truth: Statins rarely cause muscle ache.

Much of the reported symptoms are likely to be due to 
misattribution. Researchers found a “nocebo” effect to 
perceived muscle ache and statins, where patients who were 
given statins were more likely to think they were experiencing 
side effects as they expected them2. When the patients were 
unaware they were given statins, there was no reported 
increase in muscle-related symptoms. But, when the patients 
knew they were given statins, they were more likely to report 
symptoms, a finding consistent with the “nocebo” effect.

STATINS
MYTHS
CLEARING UP

 ON

MYTH 1 MYTH 3

MYTH 2

Statins frequently cause muscle ache Natural supplements are safer  
than taking statins

Statins can lead to liver and  
kidney damage

MYTH 4
Statins cause diabetes
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Truth: Evidence has shown that statins are 
neither associated with memory loss nor have 
adverse effects on cognitive function4,5.  
There were studies that found that statins may have a 
protective and symptomatic benefit in dementia and cognitive 
changes, and can prevent dementia, especially with long-term 
use6.

GP PATIENT 
REFERRALS

Tel (65) 6704 2222

NHCS CALL 
CENTRE

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. 
Incorporating primary and secondary prevention 
programmes, the Cardiovascular Rehabilitation 
and Preventive Cardiology Programme comprises a 
multidisciplinary team to help heart patients better manage 
their conditions and get back on their feet.

• Cardiovascular Risk Factor Modification
• Dietary and Metabolic Counselling
• Exercise Prescription
• Exercise Testing
• Health Education
• Pharmaceutical Counselling
• Psychological Counselling
• Supervised Exercise Programmes on Inpatient and  
 Outpatient Settings

OUR SPECIALISTS 

Assoc Prof Tan Swee Yaw Director and Senior
Consultant

Dr Ho Jien Sze Consultant

Dr Chee Fang Yee Associate Consultant

Dr Huang Zijuan  
(Sengkang General Hospital) 

Associate Consultant

Dr Koh Choong Hou Associate Consultant 

For the full list of NHCS services and specialists,  
please visit www.nhcs.com.sg.

CONTACT USMYTH 5
Statins cause memory loss and confusion

Truth: Most people can tolerate statins either by 
changing the type of statins or by staggering their 
doses.  
Patients should consult their doctors on the treatment options 
available. 

MYTH 6
Being intolerant to statins means I will 
never be able to take statins

Truth: Studies have shown that patients who 
took statins have lowered their LDL cholesterol 
and reduced their overall risk of cardiovascular 
events, regardless of their cholesterol 
concentrations1.   
High-intensity statins regimen is warranted in patients with 
elevated risk of cardiovascular events even if they are 
presented with average or below average LDL cholesterol. 

Truth: A healthy diet is very important in helping 
to prevent a heart attack and stroke. With both 
statins and diet modification7, the risk of heart 
attack/ stroke and cholesterol can be reduced.  
Statins do not just lower cholesterol level. They reduce the risk 
of plaques breaking off in the blood vessels, thereby reducing 
risk of causing a heart attack or stroke.

MYTH 7

MYTH 8

I have never been told I have high 
cholesterol, so I will not need statins

Does changing my diet work as well  
as taking statins?

1 Efficacy and safety of more intensive lowering of LDL cholesterol: a meta-analysis of data 
from 170,000 participants in 26 randomised trials. Lancet. 2010;376(9753):1670-1681. 
doi:10.1016/S0140-6736(10)61350-5. 
 
2 Adverse events associated with unblinded, but not with blinded, statin therapy in the Anglo-
Scandinavian Cardiac Outcomes Trial-Lipid-Lowering Arm (ASCOT-LLA): a randomised 
double-blind placebo-controlled trial and its non-randomised non-blind extension phase. 
Lancet. 2017 Jun  24;389(10088):2473-2481. doi: 10.1016/S0140-6736(17)31075-9. 
 
3 Effect of statins on kidney disease outcomes: a systematic review and meta-analysis. Am J 
Kidney Dis 2016; 67: 881–92. 
 
4 Testing cognitive function in elderly populations: the PROSPER study. PROspective Study 
of Pravastatin in the Elderly at Risk. J Neurol Neurosurg Psychiatry 2002; 73: 385–89. 
 
5 Pravastatin and cognitive function in the elderly. Results of the PROSPER study. J Neurol 
2010; 257: 85–90. 
 
6 Randomized controlled trial of atorvastatin in mild to moderate Alzheimer disease: LEADe. 
Neurology 2010; 74: 956–64. 
 
7 Effect of a Dietary Portfolio of Cholesterol-Lowering Foods Given at 2 Levels of Intensity 
of Dietary Advice on Serum Lipids in Hyperlipidemia: A Randomized Controlled Trial. JAMA. 
2011;306(8):831-839. doi:10.1001/jama.2011.1202.

The claims on the side effects of statins might have 
resulted in the under-utilisation among those who are at 
increased risk of cardiovascular events. It is therefore 
important to always seek medical advice from doctors or 
reliable sources to address any concerns.
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moments that patients and their loved 
ones realise how little they know about 
each other’s care preferences and wish 
that they had tried to understand more 
when they had the chance.

ACP is for everyone

Disease does not discriminate – there is 
no preempting of medical emergencies. 
When it happens, it is crucial there is 
someone whom you trust to convey 
on how you wish to be cared for to the 
medical team.

Simply put, ACP is:

• the process of planning for your future 
health and personal care

• about having a conversation with your 

It could mean spending quality time 
with family to one, and exploring the 
world to another. In the same vein, 

Advance Care Planning (ACP) helps you  
think about what living well means to you 
and in particular, how you can define for 
yourself, a life well lived till the very end. 

“If you meet with a medical emergency 
and lose the ability to speak, you might 
think that your family will surely know 
what you want. But is that really the 
case?” asked Cindy Lau, Principal 
Clinical Coordinator from the ACP 
programme at NHCS.

Alarmingly, Cindy added that most 
patients do not have an answer to who 
can speak on their behalf if they can 
no longer do so. It is usually at critical 

For instance, 45-year-old Alvin Tan met with a car accident which left him 
seriously injured. His doctor said he was unlikely to regain consciousness 
and asked if there is someone whom Alvin trusts to make his care decisions.

loved ones on your personal values 
and beliefs, how these affect your 
healthcare preferences in difficult 
medical situations, and deciding who 
can be your voice when you become 
very ill

• a non-legally binding plan which 
should be updated as and when your 
preferences change

• applicable to everyone of all ages and 
health conditions, and anyone who is 
mentally sound

More importantly, ACP allows you to 
make your personal wishes known early 
so that in a medical emergency, your 
loved ones and caregivers do not have to 
guess what you want or do not want. 

How is ACP different from AMD 
and LPA?

If you are confused by the above 
abbreviations, you are not alone.

Jane Wong, Senior Clinical Coordinator 
said, “There is a misconception that ACP, 
Lasting Power of Attorney (LPA) and 
Advance Medical Directive (AMD) mean 
the same thing or that ACP is about 
after-life planning.”

The key differentiating factor is that ACP 
allows you to explore your treatment 
and care preferences, while involving 
loved ones in the decision making. It 
is a non-legally binding plan that helps 
your doctor understand what matters 
to you when you can no longer tell them 
yourself. 

In a nutshell, ACP empowers you to live 
your life the way you want, no matter 
how long you live.

If you have any questions on ACP, please contact Cindy Lau or Jane Wong at 6704 8966/67.  
You can also visit www.livingmatters.sg for more information about ACP.

Scenario A –  
Alvin does not have an ACP

‘Does Alvin wish to continue with 
life-sustaining treatment, or would he 
prefer not to have any medical inter-
ventions to keep him breathing?’ - This 
is a difficult and potentially conflicting 
decision that Andy’s loved ones have to 
make, as they do not know his wishes.  

Scenario B –  
Alvin has an ACP

Prior to the accident, Alvin had indicated 
clearly in his ACP how he wished to be 
cared for in medical emergencies. His doc-
tor can proceed to care for him according 
to his preferences. His family and loved 
ones will have assurance and peace of 
mind that they are fulfilling his wishes. 

Advance Medical Directive 
(AMD) is a legal advance directive 
stating your preference not to 
have extraordinary life-sustaining 
treatment. It is a legally-binding 
document and must be signed in 
the joint presence of a doctor and a 
witness who must not stand to gain 
from your death.

Lasting Power of Attorney (LPA) 
appoints donee(s) to make finan-
cial or personal welfare decisions 
for you if you lose your mental 
capacity. It is a legally-binding doc-
ument that needs to be certified by 
a Certificate Issuer after you have 
completed it. 

WHAT DOES LIVING WELL MEAN TO YOU?

GUESSWORK OUT  
OF LIVING WELL

TAKING THE
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APRIL 2019
Cardiac troponin and natriuretic peptide analytical 
interferences from hemolysis and biotin: educational 
aids from the IFCC Committee on Cardiac Biomarkers 
(IFCC C-CB) Clin Chem Lab Med. 2019 Apr 24;57(5):633-
640. doi: 10.1515/cclm-2018-0905

Impact of systemic vascular risk factors on the 
choriocapillaris using optical coherence tomography 
angiography in patients with systemic hypertension 
Sci Rep. 2019 Apr 9;9(1):5819. doi: 10.1038/s41598-019-
41917-4

Translating Cardioprotection for Patient Benefit: 
The EU-CARDIOPROTECTION COST Action J Am Coll 
Cardiol. 2019 Apr 23;73(15):2001-2003. doi: 10.1016/j.
jacc.2019.03.020

Particulate air pollution on cardiovascular mortality in 
the tropics: impact on the elderly Environ Health. 2019 
Apr 18;18(1):34. doi: 10.1186/s12940-019-0476-4

Left Ventricular Fibrosis in Patients with Aortic 
Stenosis Surgical Management of Aortic Pathology pp 
127-139, DOI: https://doi.org/10.1007/978-3-7091-4874-
7_8

A Randomized Study to Compare the Effects of 
Once-Weekly Dulaglutide Injection and Once-Daily 
Glimepiride on Glucose Fluctuation of Type 2 Diabetes 
Mellitus Patients: A 26-Week Follow-Up Journal of 
Diabetes Research, Volume 2019, Article ID 6423987, 7 
pages, DOI: https://doi.org/10.1155/2019/6423987

MAY 2019
Echocardiographic reference ranges for normal non-
invasive myocardial work indices: results from the 
EACVI NORRE study Eur Heart J Cardiovasc Imaging. 
2019 May 1;20(5):582-590. doi: 10.1093/ehjci/jey188

A Population-wide study of electrocardiographic 
(ECG) norms and the effect of demographic 
and anthropometric factors on selected ECG 
characteristics in young, Southeast Asian males-
results from the Singapore Armed FA Population-wide 
study of electrocardiographic (ECG) norms and the 
effect of demographic and anthropometric factors 
on selected ECG characteristics in young, Southeast 
Asian males-results from the Singapore Armed 
Forces ECG (SAFE) studyorces ECG (SAFE) study Ann 
Noninvasive Electrocardiol. 2019 May;24(3):e12634. doi: 
10.1111/anec.1263

High-sensitivity troponin I for cardiovascular risk 
stratification in the general asymptomatic population: 
Perspectives from Asia-Pacific Int J Cardiol. 2019 May 
1;282:93-98. doi: 10.1016/j.ijcard.2019.01.107

Patient Preferences for Coronary CT Angiography 
with Stress Perfusion, SPECT, or Invasive Coronary 
Angiography Radiology. 2019 May;291(2):340-348. doi: 
10.1148/radiol.2019181409

Mineralocorticoid receptor antagonist pre-treatment 
and early post-treatment to minimize reperfusion 
injury after ST-elevation myocardial infarction: The 
MINIMIZE STEMI trial Am Heart J. 2019 May;211:60-67. 
doi: 10.1016/j.ahj.2019.02.00

Cognitive impairment in Asian patients with heart 
failure: prevalence, biomarkers, clinical correlates, and 
outcomes Eur J Heart Fail. 2019 May;21(5):688-690. doi: 
10.1002/ejhf.1442

Prescription patterns of anti-diabetic medications 
and clinical outcomes in Asian patients with heart 
failure and diabetes mellitus Eur J Heart Fail. 2019 
May;21(5):685-688. doi: 10.1002/ejhf.1467

Rationale and Design of the VITALITY-HFpEF Trial 
Circ Heart Fail. 2019  May;12(5):e005998. doi: 10.1161/
CIRCHEART FAILURE.119.005998

Impaired Cardiovascular Magnetic Resonance-Derived 
Rapid Semiautomated Right Atrial Longitudinal Strain 
Is Associated With Decompensated Hemodynamics 
in Pulmonary Arterial Hypertension Circ Cardiovasc 
Imaging. 2019 May;12(5):e008582. doi: 10.1161/
CIRCIMAGING.118.008582

First Report of Edge Vascular Response at 12 Months 
of Magmaris, A Second-Generation Drug-Eluting 
Resorbable Magnesium Scaffold, Assessed by 
Grayscale Intravascular Ultrasound, Virtual Histology, 
and Optical Coherence Tomography. A Biosolve-II Trial 
Sub-Study Cardiovasc Revasc Med. 2019 May;20(5):392-
398. doi: 10.1016/j.carrev.2019.02.019

Author Correction: High-Sensitivity cardiac Troponins 
in Cardio-Healthy Subjects: A Cardiovascular 
Magnetic Resonance Imaging Study Sci Rep. 2019 May 
22;9(1):7686. doi: 10.1038/s41598-019-42587-y

Inactivation of nuclear histone deacetylases by EP300 
disrupts the MiCEE complex in idiopathic pulmonary 
fibrosis Nat Commun. 2019 May 20;10(1):2229. doi: 
10.1038/s41467-019-10066-7

Imaging modalities to diagnose carotid artery 
stenosis: progress and prospect Biomed Eng Online. 
2019 May 28;18(1):66. doi: 10.1186/s12938-019-0685-7

Cornell product is an ECG marker of heart failure 
with preserved ejection fraction Heart Asia. 2019 May 
28;11(1):e011108. doi: 10.1136/heartasia-2018-011108

JUNE 2019
Optical coherence tomography assessment of 
morphological characteristics in suspected coronary 
artery disease, but angiographically nonobstructive 
lesions Cardiovasc Revasc Med. 2019 Jun;20(6):475-479. 
doi: 10.1016/j.carrev.2018.07.011

The 3A3B score: The simple risk score for heart failure 
with preserved ejection fraction - A report from the 
CHART-2 Study Int J Cardiol. 2019 Jun 1;284:42-49. doi: 
10.1016/j.ijcard.2018.10.076

The coronary circulation in acute myocardial 
ischaemia/reperfusion injury - a target for 
cardioprotection Cardiovasc Res. 2019 Jun 1;115(7):1143-
1155. doi: 10.1093/cvr/cvy286

Innate immunity as a target for acute cardioprotection 
Cardiovasc Res. 2019 Jun 1;115(7):1131-1142. doi: 10.1093/
cvr/cvy304

Circulating blood cells and extracellular vesicles 
in acute cardioprotection Cardiovasc Res. 2019 Jun 
1;115(7):1156-1166. doi: 10.1093/cvr/cvy314

Ethnic differences in atrial fibrillation in patients 
with heart failure from Asia-Pacific Heart. 2019 
Jun;105(11):842-847. doi: 10.1136/heartjnl-2018-314077

Titin truncations lead to impaired cardiomyocyte 
autophagy and mitochondrial function in vivo Hum Mol 
Genet. 2019 Jun 15;28(12):1971-1981. doi: 10.1093/hmg/
ddz033

Cardiac innervation in acute myocardial ischaemia/
reperfusion injury and cardioprotection Cardiovasc Res. 
2019 Jun 1;115(7):1167-1177. doi: 10.1093/cvr/cvz053

Immune cells as targets for cardioprotection: New 
players and novel therapeutic opportunities Cardiovasc 
Res. 2019 Jun 1;115(7):1117-1130. doi: 10.1093/cvr/cvz050

Cardiac FGF23: new insights into the role and 
function of FGF23 after acute myocardial infarction 
Cardiovasc Pathol. 2019 May - Jun;40:47-54. doi: 10.1016/j.
carpath.2019.02.001

Shining the spotlight on cardioprotection: beyond the 
cardiomyocyte Cardiovasc Res. 2019 Jun 1;115(7):1115-
1116. doi: 10.1093/cvr/cvz072

Sex differences in 1-year rehospitalization for 
heart failure and myocardial infarction after 
primary percutaneous coronary intervention Am J 
Cardiol. 2019 Jun 15;123(12):1935-1940. doi: 10.1016/j.
amjcard.2019.03.021

Staphylococcal driveline infections are the 
predominant type of left ventricular assist 
device associated infections in Singapore 
Infect Dis (Lond). 2019 Jun;51(6):417-424. doi: 
10.1080/23744235.2019.1592216

Understanding Contemporary Use 
of Thiazolidinediones Circ Heart Fail. 
2019 Jun;12(6):e005855. doi: 10.1161/
CIRCHEARTFAILURE.118.005855

The Translational Landscape of the Human Heart 
Cell. 2019 Jun 27;178(1):242-260.e29. doi: 10.1016/j.
cell.2019.05.010. Epub 2019 May 30

Computer-aided diagnosis of congestive heart failure 
using ECG signals - A review Phys Med. 2019 Jun;62:95-
104. doi: 10.1016/j.ejmp.2019.05.004

Diagnosis of obstructive coronary artery disease using 
computed tomography angiography in patients with 
stable chest pain depending on clinical probability and 
in clinically important subgroups: meta-analysis of 
individual patient data BMJ. 2019 Jun 12;365:l1945. doi: 
10.1136/bmj.l1945

The role of N-terminal pro-B-type natriuretic 
peptide in prognostic evaluation of heart failure J 
Chin Med Assoc. 2019 Jun;82(6):447-451. doi: 10.1097/
JCMA.0000000000000102

Interrogation of the infarcted and salvaged 
myocardium using multi-parametric mapping 
cardiovascular magnetic resonance in reperfused 
ST-segment elevation myocardial infarction patients 
Sci Rep. 2019 Jun 21;9(1):9056. doi: 10.1038/s41598-019-
45449-9

Magnetic Resonance Perfusion or Fractional Flow 
Reserve in Coronary Disease N Engl J Med. 2019 Jun 
20;380(25):2418-2428. doi: 10.1056/NEJMoa1716734

Empagliflozin and Heart Failure Circulation. 
2019 Jun 18;139(25):2831-2834. doi: 10.1161 
CIRCULATIONAHA.119.040921

Association of Titin-Truncating Genetic Variants With 
Life-threatening Cardiac Arrhythmias in Patients With 
Dilated Cardiomyopathy and Implanted Defibrillators 
JAMA Netw Open. 2019 Jun 5;2(6):e196520. doi: 10.1001/
jamanetworkopen.2019.6520

Implementation of genomics in medical practice to 
deliver precision medicine for an Asian population NPJ 
Genom Med. 2019 Jun 7;4:12. doi: 10.1038/s41525-019-
0085-8

Neural crest-specific deletion of Rbfox2 in mice leads 
to craniofacial abnormalities including cleft palate 
Elife. 2019 Jun 26;8. pii: e45418. doi: 10.7554/eLife.45418

JULY 2019
A Comparison of the Updated Diamond-Forrester, CAD 
Consortium, and CONFIRM History-Based Risk Scores 
for Predicting Obstructive Coronary Artery Disease 
in Patients With Stable Chest Pain: The SCOT-HEART 
Coronary CTA Cohort JACC Cardiovasc Imaging. 2019 
Jul;12(7 Pt 2):1392-1400. doi: 10.1016/j.jcmg.2018.02.020

Analysis of 51 proposed hypertrophic cardiomyopathy 
genes from genome sequencing data in sarcomere 
negative cases has negligible diagnostic yield Genet 
Med. 2019 Jul;21(7):1576-1584. doi: 10.1038/s41436-018-
0375-z

Prognostic significance of changes in heart rate 
following uptitration of beta-blockers in patients 
with sub-optimally treated heart failure with reduced 
ejection fraction in sinus rhythm versus atrial 
fibrillation Clin Res Cardiol. 2019 Jul;108(7):797-805. doi: 
10.1007/s00392-018-1409-x

Prediction of survival in Asian patients hospitalized 
with heart failure: Validation of the OPTIMIZE-HF 
Risk Score (Validation of the OPTIMIZE-HF Risk 
Score) J Card Fail. 2019 Jul;25(7):571-575. doi: 10.1016/j.
cardfail.2019.02.016

Genetic Variants Associated with Cancer Therapy-
Induced Cardiomyopathy Circulation. 2019 Jul 
2;140(1):31-41. doi: 10.1161/CIRCULATIONAHA.118.037934

Application of nonlinear methods to discriminate 
fractionated electrograms in paroxysmal versus 
persistent atrial fibrillation Comput Methods 
Programs Biomed. 2019 Jul;175:163-178. doi: 10.1016/j.
cmpb.2019.04.018

A new approach for arrhythmia classification using 
deep coded features and LSTM networks Comput 
Methods Programs Biomed. 2019 Jul;176:121-133. doi: 
10.1016/j.cmpb.2019.05.004

Optimized Treatment of ST-Elevation Myocardial 
Infarction Circ Res. 2019 Jul 5;125(2):245-258. doi: 
10.1161/CIRCRESAHA.119.315344

Independent Predictors of Cardiac Mortality and 
Hospitalization for Heart Failure in a Multi-Ethnic 
Asian ST-segment Elevation Myocardial Infarction 
Population Treated by Primary Percutaneous Coronary 
Intervention Sci Rep. 2019 Jul 11;9(1):10072. doi: 10.1038/
s41598-019-46486-0

Cardiac MRI Endpoints in Myocardial Infarction 
Experimental and Clinical Trials: JACC Scientific 
Expert Panel J Am Coll Cardiol. 2019 Jul 16;74(2):238-
256. doi: 10.1016/j.jacc.2019.05.024

Plasma exchange and early thyroidectomy in 
thyroid storm requiring extracorporeal membrane 
oxygenation Endocrinol Diabetes Metab Case Rep. 2019 
Jul 26;2019(1):1-6. doi: 10.1530/EDM-19-0051

Staging Cardiac Damage in Patients With 
Symptomatic Aortic Valve Stenosis J Am Coll 
Cardiol. 2019 Jul 30;74(4):538-549. doi: 10.1016/j.
jacc.2019.05.048

Application of the H2 FPEF score to a global clinical 
trial of patients with heart failure with preserved 
ejection fraction: the TOPCAT trial Eur J Heart Fail. 2019 
Jul 22. doi: 10.1002/ejhf.1542

AUGUST 2019
Age-Related CharacteriB2:B60s and Outcomes of 
Patients With Heart Failure With Preserved Ejection 
Fraction J Am Coll Cardiol. 2019 Aug 6;74(5):601-612. doi: 
10.1016/j.jacc.2019.05.052
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We value your feedback. For comments or queries on 
Murmurs, please email us at corp.comms@nhcs.com.sg.
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Check out NHCS website for the latest updates on the 
events. For enquiries, please email nhccme@nhcs.com.sg. 

JOIN US!

Allied Professional Electrophysiology Workshop 2019

The course aims to provide nurses, radiographers, cardiac technicians and 
other allied health professionals with the basic knowledge in identifying 
arrhythmias, pacing protocols and assisting in electrophysiology studies 
and ablation.

DATE 8-9 November 2019 
VENUE NHCS, Level 11, Training Room 11-1  
REGISTRATION FEE S$350nett 
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