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‘RESISTANT’
HYPERTENSION –
CAN IT BE TREATED?
By Assoc Prof Chin Chee Tang,
Senior Consultant, Department of Cardiology

Taking long-term medication is always a challenge
to many patients with hypertension, especially for
those who continue to have high blood pressure
despite lifestyle changes and medications. Renal
Sympathetic Denervation, a minimally invasive
procedure that uses radiofrequency waves, might be
the answer for patients with resistant hypertension,
Assoc Prof Chin shared.
High blood pressure (also known as
hypertension) is the most common
modifiable risk factor for diseases
affecting the cardiovascular system not just in Singapore, but worldwide.
According to the recent European
and United States guidelines on
blood pressure management, the
recommendation is to lower systolic
blood pressure (SBP) to 120 to
130mmHg in most patients with
hypertension. For the majority of people

with high blood pressure, these targets
can be achieved with appropriate
lifestyle changes and drug treatment.
Anti-hypertensive drugs (medications
to reduce blood pressure) are widely
available, relatively inexpensive, and
generally do not have many side
effects. Importantly, they have been
shown to reduce blood pressure and
improve cardiovascular outcomes such
as reducing the chance of death, heart
attacks and strokes. Studies involving

hundreds of thousands of participants
have shown that by reducing SBP by
10mmHg, the risk of having a heart attack
or a stroke is reduced by 25% and 33%
respectively.
However, many people find it difficult
to take their medication consistently
as directed, and this results in poor
adherence to medications; which
contributes to the poor control of blood
pressure. In studies where blood or urine
samples have been taken to measure
drug levels, the rates of non-adherence in
hypertension medications were as high as
66%; that implies only a third of patients
take their blood pressure medications as
prescribed by their doctor.
We know that there are patients
who, despite adhering to lifestyle
interventions and medications, continue
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to have very high blood pressure. This
phenomenon, termed as resistant
hypertension, is associated with
very high rates of undesirable health
outcomes.

similar to those of patients who
underwent RSD. Because of the lack of
an obvious benefit of RSD in resistant
hypertension, the technological
development in RSD slowed down.

The sympathetic nervous system in
the body is known to be involved in
the progression and development of
hypertension. A proportion of the nerves
of the sympathetic nervous system that
run along the blood vessels and supply
blood to the kidneys (renal arteries)
have been considered to be a target for
interventions to improve blood pressure
control.

Despite this, there were continued
research efforts to develop and advance
the technology for RSD. The results of
the most recent studies are encouraging
and have re-ignited interest in the
potential of this technology.

From reports of operations performed
in the 1950 to 1960’s, the removal of
these nerves lowered blood pressure
significantly. These results formed
the basis for the development of
contemporary minimally invasive
approaches using radio-frequency,
ultrasound, or injection of neurotoxic
agents such as alcohol to affect the
nerves located in the renal arteries.

Innovative Treatment That
Targets Resistant Hypertension
The initial clinical trials1 of renal
sympathetic denervation (RSD) that
focused on patients with severe resistant
hypertension have shown encouraging
results, reporting large falls in blood
pressure with a favourable safety profile.
Based on this, NHCS performed the first
case of RSD in Singapore in 2011, for
a patient who had uncontrolled blood
pressure despite taking five medications
at maximally tolerated doses. Since
then, NHCS continues to perform the
procedure for selected patients with
resistant hypertension – the majority
have had significant blood pressure
reduction, and importantly, none of them
showed any complications from the
procedure.

In one recent study3, patients with
hypertension had their medications
stopped and were randomly allocated to
undergo RSD with the latest device and
technique. The study was designed to
remove any bias that might be present
because of medications and inconsistent
medication consumption. Blood and
urine tests were also performed to
ensure that patients were not taking
medications without the knowledge
of the investigators. The results of
the study showed that patients who
underwent RSD had lower blood
pressure levels after the treatment,
while those who did not have the
procedure had no change in their blood
pressure levels.
A second study4 had a similar design
but one major difference – medications
were allowed. These medications were
prescribed in a very tightly controlled
manner, and regular blood and urine
tests were performed to ensure that
participants took the medications as
directed. Similar to the previous study,
patients who went through RSD had
shown lower blood pressure levels after
the treatment as compared to those that
did not undergo RSD.

Now, with these latest results, there
is fresh impetus for further studies
involving more patients to understand
how the treatment may be offered to
different patient groups. For patients
who have exhausted all possible
management options, and yet continue
to have high blood pressure levels, RSD
may be the ‘last resort’. There is also a
likelihood where individuals who would
rather not take long term medications
and are keen to explore an alternative
option of a safe and one-time procedure,
may benefit from RSD.
At NHCS, RSD is only offered to patients
who are unable to achieve good blood
pressure control despite taking their
medications, and those who have
multiple allergies or side effects with
medicines and cannot tolerate long term
drug therapy. NHCS continues to look
forward to further developments in this
treatment option to help our patients
to improve their health outcomes in the
long run.
Renal Sympathetic Denervation in Patients With
Treatment-Resistant Hypertension (The Symplicity
HTN-2Trial), 2010
2
A controlled trial of renal denervation for resistant
hypertension (Symplicity HTN-3), 2014
3
Catheter-based renal denervation in patients
with uncontrolled hypertension in the absence of
antihypertensive medications (SPYRAL HTN-OFF
MED), 2017
4
Effect of renal denervation on blood pressure in the
presence of antihypertensive drugs (SPYRAL HTNON MED), 2018
1

From these two recent studies, results
have shown no significant adverse
effects or complications among the
patients who underwent RSD.

However, a study2 conducted in the
United States in 2014 reported that
resistant hypertension patients who
were only on medications experienced
blood pressure reductions that were
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HOW RSD
PROCEDURE WORKS
A plastic tube is inserted into the main blood
vessel (aorta) to reach the blood vessel (renal artery)
supplying blood to the kidney. A wire is passed into the
renal artery and after this, the RSD catheter is inserted
into the artery over the wire. When the RSD catheter is
activated, energy is transmitted across the renal artery
wall to the overactive sympathetic nerves and leads to
decreased nerve activity.
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One of the live case demonstrations done by Prof Lim Soo Teik and Dr Fam Jiang Ming, NHCS.

SINGLIVE 2019 –
LEARNING FROM
THE BEST
Singapore LIVE (SingLIVE), a premier live
intervention conference in Asia Pacific, held on 16
to 18 January 2019 at the Raffles City Convention
Centre, Singapore, drew a great turnout of 1,100
delegates from 31 countries.
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ingLIVE, previously known as
Live Demonstration Course in
Basic and Advanced Techniques,
is one of Asia’s pre-eminent annual live
course in cardiac interventions. It was
first started in 1989 by NHCS and is
now recognised to be one of the most
reputable live interventional courses in
the Asia Pacific region. For the past 10
years until 2019, SingLIVE was jointly
organised with Asia PCR, and the course
has evolved and opened up new horizons
for the field of cardiovascular medicine
in the Asia Pacific region. From 2019,
NHCS is back to helming SingLIVE
independently and continues to bring
key expertise and the best experiential
sharing and learning, right from the
Singapore shore.

Participants at
the
the latest tech exhibition learning
nolo
cardiovascular gical trends in
interventions.
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Cross-Border Exchange and Sharing
On 16 January 2019, SingLIVE 2019 kicked off with a precourse workshop on Practical Percutaneous Coronary
Intervention (PCI) skills development at NHCS. Participants
of the workshop were given the opportunities to observe and
interact with the live case operators in the NHCS Cardiac
Catheterisation Laboratory. In addition, various faculty experts
shared on topics such as small vessel disease, stents for left
main disease, transradial PCI and calcified lesions.
The next two days of the Conference, hosted at the Raffles
City Convention Centre, Singapore comprised keynote lecture,
live case demonstrations, learning sessions and exhibition.
The first day commenced with a live transmission from NHCS
Catheterisation Lab, followed by opening remarks by Prof Koh
Tian Hai, Senior Advisor, NHCS and SingLIVE Course Director.
Prof Arthur Tan, the founding director of NHCS and the very
first Course Director of SingLIVE, attributed the success of
the SingLive to the many interventional giants from the local,
regional and international cardiology community, making
SingLIVE the foremost Asian live interventional conference
in the region. Prof Tan also shared about the journey of
SingLIVE from its inception 28 years ago and the future of the
Conference.

The next SingLIVE, which will be held from 15 to 17 January
2020, will be yet another exciting conference. NHCS is holding
the 29th SingLIVE in conjunction with the 10th Chronic Total
Occlusion (CTO) Interventions Live Course for the first time.
The SingLIVE 2020 will include CTO experts’ sharing sessions
as well as expertise on coronary interventions, structural heart
interventions, imaging and physiology.
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More than 13 cases were broadcasted live over the two days
from four major centres in Australia, India, Philippines and
Singapore, allowing open discussions and sharing among
the countries and first-hand experiential learning from
experienced faculty. Amidst the conference highlights were
the two new experiential learning formats (hands-on training)
introduced this year - Training Village and Virtual Reality (VR)
technology. VR technology was used for case illustrations in
three teaching sessions to provide realistic learning experience
and enable participants to better understand the device
mechanics.

More Dynamic Learning Exposure
SingLIVE 2019 has closed with a great success, but it does not
end here with the 28th edition, as the practice of medicine is
ever evolving and staying at the leading edge of medicine is
crucial for healthcare practitioners to deliver the optimal care
for the patients.
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DIAGNOSING
THE HEART
OF THE PROBLEM
Ever wonder how one goes through a
diagnosis of a heart problem? A patient
typically goes through one or more
cardiac diagnostic tests to allow the
doctor to provide an accurate prognosis
of a heart disease and the appropriate
treatment required.

A

typical diagnosis starts from a physical examination
and assessment of the patient and the patient’s
family medical history. Based on the findings of the
assessment, the doctor may request for selected cardiac
diagnostic tests to be performed for the patient. Cardiac
diagnostic tests are essential in the diagnosis of heart
diseases such as coronary heart disease and arrhythmias
(abnormal heart rhythms), and are usually carried out
in a cardiac laboratory. Additional tests such as cardiac

computed tomography (CT) scans may sometimes be carried
out to detect the presence of narrowing in heart arteries in
some patients.
The cardiac laboratory in NHCS provides a wide range of
diagnostic tests and services that are designed to identify
abnormalities in the function of one’s cardiac system. It is a
full-fledged facility providing services to inpatients, outpatients
as well as patients undergoing surgery in the operating
theatre. The cardiac laboratory performs close to 45,000
echocardiograms (Echo) and 78,000 electrocardiograms
(ECG) a year. The cardiac technologists are trained on-thejob at NHCS and accredited with allied health professional
certification from American Registry of Diagnostic Medical
Sonographers (Echo) and International Board of Heart Rhythm
Examiners (Device Therapy/ Electrophysiology). They perform
the non-invasive tests and generate preliminary reports for the
cardiologists to decide on further invasive treatment.

SOME TYPES OF
CARDIAC DIAGNOSTIC
TESTS
ECHOCARDIOGRAM

EXERCISE STRESS
TEST (TREADMILL
EXERCISE)
Exercise stress test allows the
cardiologist to assess the response
of the patient’s heart to the
increased workload and demand
for blood during exercise. It records
the ECG of one’s heart while
walking on a treadmill machine.
This test is useful in diagnosing
ischaemic heart disease (reduced
blood supply to the heart muscles
due to coronary artery disease).

Echocardiogram is a diagnostic
procedure using high frequency
sound waves (ultrasound) to take
moving pictures of the heart and
its related structures such as
valves. The pictures or images
appearing on the screen may be in
black and white or colour.
From the pictures, the cardiologist
can measure the size and function
of heart chambers, study the
motion of heart valves, and assess
the efficacy of the contraction of
heart muscles and the blood flow
pattern across the valves and
within the heart chambers. This
allows the cardiologist to have
better assessment on how well the
heart is working and whether there
are any abnormalities.

UPRIGHT TILT TEST
The upright tilt test is used to
detect recurrent syncope (fainting)
of unknown origin. A common form
of syncope is called a vasovagal
syncope, also refers to fainting due
to abnormally sensitive reflexes
in the cardiovascular system
during prolonged standing or
when subjected to unpleasant
stimuli. Though this form of
faints may appear alarming, they
are rarely life-threatening. The
test requires the patient to be
tilted (70 degrees) in a standing
position to simulate a situation of
prolonged standing and he or she
will be closely monitored for any
symptoms of fainting.
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Patient using the exercise stress test (treadmill
exercise).

Advancing Cardiac Diagnostic Tests’ Capability
A heart diagnostic device, the Spyder ECG, was recently
mentioned by a minister on his Facebook, as he shared about
how the Spyder ECG was used to monitor his heart rhythm.

where patients have to lug a recorder weighing 300g and
put up with messy wires, the Spyder ECG is light-weight,
inconspicuous, completely manageable by patients and
even allows patients to view their own ECG on the paired
smartphone.

The Spyder ECG is an innovative cardiac rhythm diagnostic
solution developed by Assoc Prof Philip Wong, Senior
Consultant of Department of Cardiology, NHCS and made in
Singapore. Weighing only 49g, the Spyder ECG is a wireless
wearable that can monitor one’s ECG rhythm continuously for
up to 2 weeks. It is also used in patients with very short and
infrequent symptoms such as palpitations, ‘missed beats’,
fainting spells or irregular heartbeats, to increase the chance
of capturing the abnormal rhythm.

Overall, the Spyder ECG system caters to an important disease
area of cardiac arrhythmias; its compact size allows for
increasing the duration of monitoring, and hence the likelihood
of detecting abnormal rhythms such as Paroxysmal Atrial
Fibrillation. Its fully digital and wireless data functionality
allows quick turnaround time for reporting, shortening the
diagnosis time needed for important treatments such anticoagulation for atrial fibrillation, pacemaker implants, or other
medical therapy to be instituted efficiently.

The uniqueness of the Spyder ECG is that the ECG data
is continuously transmitted and stored in a secured and
centralised cloud database, thereby allowing medical
technicians and doctors faster, real-time direct access to the
ECG data. Unlike the traditional Holter Monitoring devices,

CARDIAC COMPUTED TOMOGRAPHY
(CT) SCAN

AMBULATORY ECG (HOLTER
MONITORING)
The Ambulatory ECG - Holter Monitoring is a test where
the ECG is continuously monitored for 24 or 48 hours
and the signals are simultaneously recorded onto a
special recorder worn by the patient, either at his or her
own home or work environment. It allows any abnormal
rhythms or ECG abnormalities to be captured during the
monitoring period.
This test is useful for detecting transient rhythm
disorders of the heart, which sometimes can be hard
to detect. It is suitable for patients with palpitations,
giddiness or fainting spells. By quantifying the amount
and type of ECG abnormalities, it will be able to provide
quantitative and qualitative information on the effect of
the drug therapy.
The test can also help post-procedural patients,
especially those who have undergone the
electrophysiological studies, to determine if the
procedure was successful.

The Cardiac CT scan is a non-invasive test which
examines the coronary arteries and vessels that supply
oxygenated blood to the heart wall. It is a relatively
painless scan which allows doctors to obtain information
about the location and the extent of narrowing and
plaque in the coronary arteries with a high degree of
accuracy.
Build-up of fats and other substances (known as plaque),
can narrow the arteries or even close off blood flow to
the heart over time. This may result in chest pain or a
heart attack.
Two types of cardiac CT are available – CT coronary
angiogram and coronary calcium scan.
A CT coronary angiogram is primarily done to examine
the coronary arteries by injecting a contrast dye into one
of the arm veins. This allows our doctors to visualise the
arteries and identify any narrowing in them.
A coronary calcium scan does not require contrast
injection and provides information about the location
and extent of calcium build-up in the coronary arteries,
which is a useful indicator of the amount of cholesterol
deposition (atherosclerosis).

www.nhcs.com.sg
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CHEST PAIN: WHAT’S THE
DIFFERENCE BETWEEN
HEART ATTACK AND
CARDIAC ARREST?
If you are experiencing a
sensation of discomfort,
tightness or pressure in
your chest, take heed.

Coronary arteries that supply the heart with
oxygenated blood can slowly narrow due to a
build-up of plaque leading to angina. In a heart
attack, there is sudden plaque rupture leading to
blood clot formation, blocking the artery.

W

hile a chest discomfort may
simply be due to stress or
indigestion, a recurring chest
pain which is often provoked by exertion
or stress, also known as angina, could
be linked to coronary artery disease.
Angina that lasts longer than 15 minutes
and not relieved by rest might signal an
impending heart attack.
A heart attack occurs when there is a
sudden obstruction of blood flow in the
coronary artery. The part of the heart
muscle which does not receive blood
would be at risk of injury, also known
as myocardial infarction (MI). In such
instances, emergency treatment is
required. This involves blood-thinning
medication and coronary angioplasty
(e.g. ballooning or stenting) to quickly
unblock the affected coronary artery,
allowing blood to flow. In some cases,
coronary artery bypass surgery (CABG)
may be required.

HEART ATTACK

VS

SYMPTOMS

A heart attack can trigger life-threatening arrhythmia,
leading to sudden cardiac arrest. The symptoms of a heart
attack are typically more pronounced. They include:

Sudden onset of severe chest
pain or discomfort lasting
longer than 15 minutes

Sudden onset of shortness of
breath, with or without
chest pain

Sudden cardiac arrest is different from a
heart attack. Cardiac arrest occurs when
there is a dangerous form of electrical
malfunction in the heart, known as lifethreatening arrhythmia. This causes the
patient’s heart to pump ineffectively,
resulting in the inability of vital organs
to receive blood and oxygen. If the
patient does not receive emergency
treatment, death usually ensues within
minutes. However, with immediate
cardiopulmonary resuscitation (CPR)
and treatment with automated external
defibrillator (AED), the patient may
recover with restoration of normal heart
rhythm.

CARDIAC ARREST
SYMPTOMS

Sudden cardiac arrest often occurs without warning
symptoms. A person with sudden cardiac arrest might
lose consciousness, collapse suddenly and become
pulseless. Dr Lee Phong Teck, Associate Consultant,
Department of Cardiology, says that occasionally, shortlived warning symptoms might occur, which include:

New onset of chest pain or
discomfort at rest or with
minimal exertion

Cold sweat, nausea or lightheadedness typically associated
with chest pain/discomfort or
shortness of breath

Chest pain

Shortness of breath

Heart palpitations

Light-headedness
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CONTACT US
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

WHO’S AT RISK?

Certain risk factors increase the
probability of developing a heart attack.
These include:
Smoking
High blood pressure (hypertension)
Diabetes mellitus
High cholesterol (hyperlipidaemia)
Family history of heart disease or
stroke (male first-degree relatives
aged below 55, or female first-degree
relatives aged below 65)
• Overweight, physical inactivity and a
diet high in saturated fats

WHAT TO DO

As a heart attack is serious and can be
fatal, Dr Lee advises that immediate
medical attention should be sought when
one experiences any sort of chest pain or
discomfort which is not relieved by rest or
medication.

CARDIAC ARREST

VS

HEART ATTACK

•
•
•
•
•

NHCS HEART FAILURE PROGRAMME
Heart failure is identified as a priority area for disease
management in Singapore due to its high prevalence.
Comprehensive heart failure disease management
programmes have been shown to improve the outcome of
patients with heart failure.
With the Heart Failure Programme at NHCS, we aim to improve
the quality of life and survival of heart failure patients and
reduce the number of re-hospitalisation through our multidisciplinary team-based approach which comprises heart
failure cardiologists, cardiothoracic surgeons, nurse clinicians,
physiotherapists, dieticians and pharmacists.
Stabilised patients are able to return to the primary healthcare
system for continual care.
OUR SPECIALISTS
Assoc Prof David Sim Kheng Leng

Senior Consultant
Director, Heart
Failure Programme

Prof Carolyn Lam Su Ping

Senior Consultant
Director, Clinical
& Translational
Research Office
Director, Women’s
Heart Clinic

Asst Prof Laura Chan Lihua

Consultant

Asst Prof Louis Teo Loon Yee

Consultant

Dr Julian Kenrick Loh Xingyuan

Consultant

Dr Ng Choon Ta

Consultant

Dr Audry Lee Shan Yin

Associate Consultant

Dr Khoo Chun Yuan

Associate Consultant

WHO’S AT RISK?

“Cardiac arrest usually develops in
a person with pre-existing, possibly
undiagnosed heart condition,” shared
Dr Lee. These conditions include:
• Coronary artery disease, including a
heart attack
• Heart failure, especially when the left
ventricular ejection fraction is less than
30-35%
• Significant valvular heart disease
• Complex congenital heart disease
• Inherited arrhythmias

WHAT TO DO

Dr Lee adds, “A sudden cardiac arrest is a
medical emergency. In the first instance
of sudden cardiac arrest, call 995 for
an ambulance immediately. Perform
CPR and deliver treatment with an AED
while waiting for medical help to arrive.
By doing so, it increases the person’s
chances of survival.”

For the full list of NHCS services and specialists,
please visit www.nhcs.com.sg.
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LEANING TOWARDS
BETTER PATIENT CARE
Knowledge is of no value unless you put it into practice.
Indeed, and so after going through the 10 months of Lean skills
training programme, the staff of NHCS applied the knowledge
in their workplace to improve their processes, patient care
delivery and experience.

T

he Lean skills training programme trains professionals
in Lean thinking and practices. A Lean healthcare
organisation can improve quality of care through
minimising waste in every process and focusing on activities
that add value to patients.
Recognising the need to build a continuous improvement
culture, NHCS embarked on a Lean journey in September 2017;
starting with two departments – the Specialist Outpatient
Clinic (SOC) and the Echocardiography Laboratory (Echo Lab).
With a collective goal to reduce patients’ waiting time and to
increase overall patients’ satisfaction, staff members across
different disciplines from medical, allied health, nursing, frontliners to administrative worked closely together to identify key
areas of improvement.

Better Visibility and Shorter Waiting Time
Adopting the Lean tools learned from the course, both SOC
and Echo teams conducted a series of “Go See” observations
– following the patients through their journey at the Clinics
and Echo Lab to identify areas for improvement. Through the
observations, the teams found variations in waiting times
between patients and noted the inadequate visibility on patient
flow that could affect the productivity and performance of the
teams.
The Echo team implemented various key initiatives which
included the setting up of visual boards to provide an oversight
of the daily patient volume, conducting daily department
huddle for information sharing and feedback as well as the
introduction of a new role, the Floor Manager, to manage and
facilitate patient flow. These initiatives have contributed to
more than 50% reduction in waiting time for patients in the
laboratory.
“My most gratifying moment is having everyone from patient
service associates, healthcare assistants, nurses, medical
technologists and reporting doctors, working together with

Lean programme’s trainer delivering fundamental Lean concepts to the
NHCS staff.

a common goal in mind, that is to provide better services to
patients,” shared Assoc Prof Ewe See Hooi, Director of the
Echo Lab and Senior Consultant from the Department of
Cardiology.
Ann Chan, Nurse Manager of the Cardiac Clinics who was part
of the SOC team recalled during the “Go See” exercise, “We
found that most of the patients appeared a little lost when they
came out of the consultation room. They don’t seem to know
where to go next.” Determined to improve patient experience,
the SOC team initiated a few quick-fixes such as improving
wayfinding signs within the clinic premises and providing
patients with an instructional folder to guide them to the next
touchpoint.
In addition, the SOC team redesigned the template for doctors’
schedule to allow better reflection of the actual time the
doctors spent with their patients; which in turn, has helped
with appointment planning. The Floor Managers are also
making more frequent clinic rounds to engage patients who
might experience longer wait and attend to them promptly.
These initiatives have helped to improve consultation waiting
time and patient experience.
“With the initiatives, we saw a 6% reduction in the numbers
of patients who have had to wait more than 60 minutes at
4B Cardiac Clinic. The Lean concepts such as value stream
mapping allow us to systematically evaluate our processes as
we continue to look at ways to improve patient experience”,
added Teeu Keng San, Senior Manager of the Cardiac Clinics.
The positive results have paved the way for greater adoption
of Lean approach in NHCS. Three departments - Pharmacy,
Cardiothoracic Surgery Intensive Care Unit (CTICU) and
Catheterisation Laboratory (Cath Lab) have also jumped on
the bandwagon to be trained in Lean concept; with the aim to
improve processes, patient care delivery and experience.

More wayfinding signs were installed at the clinics to guide the patients
and improve patient experience.
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RESEARCH PUBLICATIONS
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Early Regenerative Capacity in the Porcine Heart
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Evidence-based pharmacotherapies used in
the postdischarge phase are associated with
improved one-year survival in senior patients
hospitalized with heart failure Cardiovasc Ther. 2018
Dec;36(6):e12464. doi: 10.1111/1755-5922.12464
Comparison of Efficacy and Economic Value of
Prandilin 25 and Humalog Mix 25 in Patients with
Newly Diagnosed Type 2 Diabetes by a Continuous
Glucose Monitoring System Diabetes Ther. 2018
Dec;9(6):2219-2228. doi: 10.1007/s13300-018-0502-5
Increased incidence of infective endocarditis in
patients with ventricular septal defect Congenit
Heart Dis. 2018 Nov;13(6):1005-1011. doi: 10.1111/
chd.12667
Insulin Injection Technique is Associated with
Glycemic Variability in Patients with Type 2
Diabetes Diabetes Ther. 2018 Dec;9(6):2347-2356. doi:
10.1007/s13300-018-0522-1
Novel endotypes in heart failure: effects on
guideline-directed medical therapy Eur Heart J. 2018
Dec 21;39(48):4269-4276. doi: 10.1093/eurheartj/
ehy712
N-Terminal pro C-Type Natriuretic Peptide
(NTproCNP) and myocardial function in ageing PLoS
One. 2018 Dec 19;13(12):e0209517. doi: 10.1371/journal.
pone.0209517
Heart Failure With Preserved Ejection Fraction in
the Young Circulation. 2018 Dec 11;138(24):2763-2773.
doi: 10.1161/CIRCULATIONAHA.118.034720
The characteristics of blood glucose fluctuations
in patients with fulminant type 1 diabetes
mellitus in the stable stage Arch Endocrinol
Metab. 2018;62(6):585-590. doi: 10.20945/23593997000000082
Prevalence of Myocardial Bridging Detected
With 320-Slice Multidetector Computed
Tomography Coronary Angiography International
Journal of Cardiology, December 15, 2018 Volume
273, Supplement, Pages 14–15, DOI: https://doi.
org/10.1016/j.ijcard.2018.11.065

JANUARY 2019
A gene-centric strategy for identifying diseasecausing rare variants in dilated cardiomyopathy
Genet Med. 2019 Jan;21(1):133-143. doi: 10.1038/s41436018-0036-2
Population genomics in South East Asia captures
unexpectedly high carrier frequency for treatable
inherited disorders Genet Med. 2019 Jan;21(1):207212. doi: 10.1038/s41436-018-0008-6
Microbiological monitoring of heater-cooler
unit to keep free of Mycobacterium chimaera
infection Perfusion. 2019 Jan;34(1):9-14. doi:
10.1177/0267659118787152
Application of multiresolution analysis for
automated detection of brain abnormality using
MR images: A comparative study Future Generation
Computer Systems, DOI: 10.1016/j.future.2018.08.008,
Volume 90, January 2019, Pages 359-367
Heart failure with preserved ejection fraction in Asia
Eur J Heart Fail. 2019 Jan;21(1):23-36. doi: 10.1002/
ejhf.1227
Modified Ultrafiltration and Serum Vancomycin
Levels in Adult Cardiac Surgery: Is There a
Need to Redose J Cardiothorac Vasc Anesth. 2019
Jan;33(1):107-108. doi: 10.1053/j.jvca.2018.07.030
Withdrawal of pharmacological treatment for
heart failure in patients with recovered dilated
cardiomyopathy (TRED-HF): an open-label, pilot,
randomised trial Lancet. 2019 Jan 5;393(10166):61-73.
doi: 10.1016/S0140-6736(18)32484-X
Platelet Inhibition to Target Reperfusion Injury (The
PITRI trial): Rationale and Study Design Clin Cardiol.
2019 Jan;42(1):5-12. doi: 10.1002/clc.23110
Air pollution in relation to very short-term risk of

ST-segment elevation myocardial infarction: Casecrossover analysis of SWEDEHEART Int J Cardiol.
2019 Jan 15;275:26-30. doi: 10.1016/j.ijcard.2018.10.069
Convergences of Life Sciences and Engineering
in Understanding and Treating Heart Failure
Circ Res. 2019 Jan 4;124(1):161-169. doi: 10.1161/
CIRCRESAHA.118.314216
Using High-Resolution Variant Frequencies
Empowers Clinical Genome Interpretation and
Enables Investigation of Genetic Architecture Am J
Hum Genet. 2019 Jan 3;104(1):187-190. doi: 10.1016/j.
ajhg.2018.11.012
Multitarget Strategies to Reduce Myocardial
Ischemia/Reperfusion Injury: JACC Review Topic
of the Week J Am Coll Cardiol. 2019 Jan 8;73(1):89-99.
doi: 10.1016/j.jacc.2018.09.086
Sevoflurane, Propofol and Carvedilol Block
Myocardial Protection by Limb Remote Ischemic
Preconditioning Int J Mol Sci. 2019 Jan 11;20(2). pii:
E269. doi: 10.3390/ijms20020269
The Role of O-GlcNAcylation for Protection against
Ischemia-Reperfusion Injury Int J Mol Sci. 2019 Jan
18;20(2). pii: E404. doi: 10.3390/ijms20020404
Quantitative approaches to variant classification
increase the yield and precision of genetic testing
in Mendelian diseases: the case of hypertrophic
cardiomyopathy Genome Med. 2019 Jan 29;11(1):5.
doi: 10.1186/s13073-019-0616-z

FEBRUARY 2019
Frailty in Cardiac Surgery J Cardiothorac Vasc Anesth.
2019 Feb;33(2):521-531. doi: 10.1053/j.jvca.2018.02.032
Inter-relationship between ageing, body mass index,
diabetes, systemic blood pressure and intraocular
pressure in Asians: 6-year longitudinal study Br J
Ophthalmol. 2019 Feb;103(2):196-202. doi: 10.1136/
bjophthalmol-2018-311897
Ethnicity-specific skeletal muscle transcriptional
signatures and their relevance to insulin resistance
in Singapore J Clin Endocrinol Metab. 2019 Feb
1;104(2):465-486. doi: 10.1210/jc.2018-00309
Management of patients with diabetes and
heart failure with reduced ejection fraction: an
international comparison Diabetes Obes Metab. 2019
Feb;21(2):261-266. doi: 10.1111/dom.13511
Role transition: A descriptive exploratory study
of assistant nurse clinicians in Singapore J Nurs
Manag. 2019 Jan;27(1):125-132. doi: 10.1111/jonm.12657
Empagliflozin lowers myocardial ketone utilization
while preserving glucose utilization in diabetic
hypertensive heart disease: A hyperpolarized 13 C
magnetic resonance spectroscopy study Diabetes
Obes Metab. 2019 Feb;21(2):357-365. doi: 10.1111/
dom.13536
A Single-Blinded Trial Using Resting-State
Functional Magnetic Resonance Imaging of Brain
Activity in Patients with Type 2 Diabetes and Painful
Neuropathy Diabetes Ther. 2019 Feb;10(1):135-147. doi:
10.1007/s13300-018-0534-x
Efficacy Comparison of Preprandial and
Postprandial Prandilin 25 Administration in Patients
with Newly Diagnosed Type 2 Diabetes Using a
Continuous Glucose Monitoring System Diabetes
Ther. 2019 Feb;10(1):205-213. doi: 10.1007/s13300-0180545-7
Automated beat-wise arrhythmia diagnosis using
modified U-net on extended electrocardiographic
recordings with heterogeneous arrhythmia types
Comput Biol Med. 2019 Feb;105:92-101. doi: 10.1016/j.
compbiomed.2018.12.012
Deep learning cardiac motion analysis for human
survival prediction Nat Mach Intell. 2019 Feb 11;1:95104. doi: 10.1038/s42256-019-0019-2
Hyperkalaemia: aetiology, epidemiology, and clinical
significance Eur Heart J Suppl. 2019 Feb;21(Suppl
A):A6-A11. doi: 10.1093/eurheartj/suy028

MARCH 2019
Impact of hypertension on retinal capillary
microvasculature using optical coherence
tomographic angiography J Hypertens.
2019 Mar;37(3):572-580. doi: 10.1097/
HJH.0000000000001916

Nitroglycerin limits infarct size through S-nitrosation
of Cyclophilin D: A novel mechanism for an old drug.
Cardiovasc Res. 2019 Mar 1;115(3):625-636. doi: 10.1093/
cvr/cvy222
Identifying the optimal regional predictor of right
ventricular global function: a high-resolution threedimensional cardiac magnetic resonance study
Anaesthesia. 2019 Mar;74(3):312-320. doi: 10.1111/
anae.14494
Defining a ‘frequent admitter’ phenotype among
patients with repeat heart failure admissions Eur
J Heart Fail. 2019 Mar;21(3):311-318. doi: 10.1002/
ejhf.1348
Impact of diabetes and sex in heart failure with
reduced ejection fraction patients from the ASIANHF registry Eur J Heart Fail. 2019 Mar;21(3):297-307.
doi: 10.1002/ejhf.1358
ESC Working Group on Cellular Biology of
the Heart: Tissue Engineering and Cell-Based
Therapies for Cardiac Repair in Ischemic Heart
Disease and Heart Failure Cardiovasc Res. 2019
Mar 1;115(3):488-500. doi: 10.1093/cvr/cvz010
FURIN Inhibition Reduces Vascular Remodeling
and Atherosclerotic Lesion Progression in Mice
Arterioscler Thromb Vasc Biol. 2019 Mar;39(3):387401. doi: 10.1161/ATVBAHA.118.311903
Effects of left atrium on intraventricular
flow in numerical simulations Comput Biol
Med. 2019 Mar;106:46-53. doi: 10.1016/j.
compbiomed.2019.01.011
Sex Differences in Heart Failure With Preserved
Ejection Fraction Pathophysiology: A Detailed
Invasive Hemodynamic and Echocardiographic
Analysis JACC Heart Fail. 2019 Mar;7(3):239-249.
doi: 10.1016/j.jchf.2019.01.004
Regional Variation in RBM20 Causes a Highly
Penetrant Arrhythmogenic Cardiomyopathy Circ
Heart Fail. 2019 Mar;12(3):e005371. doi: 10.1161/
CIRCHEARTFAILURE.118.005371
In Vivo Generation of Post-infarct Human Cardiac
Muscle by Laminin-Promoted Cardiovascular
Progenitors Cell Rep. 2019 Mar 19;26(12):32313245.e9. doi: 10.1016/j.celrep.2019.02.083
Combining Circulating MicroRNA and NT-proBNP
to Detect and Categorize Heart Failure Subtypes
J Am Coll Cardiol. 2019 Mar 26;73(11):1300-1313. doi:
10.1016/j.jacc.2018.11.060
Time‐Stratified Case Crossover Study of the
Association of Outdoor Ambient Air Pollution
With the Risk of Acute Myocardial Infarction
in the Context of Seasonal Exposure to the
Southeast Asian Haze Problem Journal of the
American Heart Association. 2019;8, DOI: https://doi.
org/10.1161/JAHA.118.011272

APRIL 2019
Acute Kidney Injury After Cardiac Surgery: A
Narrative Review of the Literature J Cardiothorac
Vasc Anesth. 2019 Apr;33(4):1122-1138. doi:
10.1053/j.jvca.2018.08.003
Prevalence and Prognostic Implications of
Longitudinal Ejection Fraction Change in Heart
Failure JACC Heart Fail. 2019 Apr;7(4):306-317. doi:
10.1016/j.jchf.2018.11.019
Central and Peripheral Determinants of
Exercise Capacity in Heart Failure Patients With
Preserved Ejection Fraction JACC Heart Fail. 2019
Apr;7(4):321-332. doi: 10.1016/j.jchf.2019.01.006
Concomitant Alfieri Stitch Mitral Valve Repair
in Patients Undergoing Left Ventricular Assist
Device Implantation “The Journal of Heart and
Lung Transplantation, DOI: https://doi.org/10.1016/j.
healun.2019.01.890, Volume 38, Issue 4, Supplement,
April 2019, Page S350”
Functional Recovery Post Left Ventricular Assist
Device Implantation in INTERMACS Profile
1 Population “The Journal of Heart and Lung
Transplantation, DOI: https://doi.org/10.1016/j.
healun.2019.01.895, Volume 38, Issue 4, Supplement,
April 2019, Page S352”
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MURMURS

JOIN US!
Check out NHCS website for the latest updates on the events.
For enquiries, please email nhccme@nhcs.com.sg.

Heart Failure
Public Forum 2019

13th Cardiovascular
Update 2019

7 th Coronary Care
Symposium 2019

Heart disease is one of the leading
causes of death in Singapore
but many of us still do not know
much about heart failure or the
symptoms. Our cardiologists will
share on how to recognise, treat
and manage heart failure, and get
tips on how to care for a patient
with heart failure.

Be updated on the latest advances
in cardiovascular medicine from the
different subspecialty in cardiology!
This course shares with the medical
practitioners the latest updates
relevant to general cardiology
practices.

13 July 2019
VENUE NHCS Lecture Theatre, L7
REGISTRATION FEE S$6

VENUE

The Coronary Care Symposium is a
basic course in coronary intensive
care designed for Residents, Trainee
Doctors, Fellows, Medical Students
and Nurses. The course includes
dedicated hands-on workshops
and facilitated interactive case
discussions that cover important
management concepts and indepth learning of the various tools
and techniques essential to daily
cardiac intensive care.

DINNER SYMPOSIUM
DATE

DATE

16 August 2019
To be confirmed

FULL DAY COURSE

DATE 14 September 2019
VENUE NHCS Lecture Theatre, L7
REGISTRATION FEE
PHYSICIANS/TRAINEE DOCTORS

17 August 2019
VENUE NHCS Lecture Theatre, L7
DATE

REGISTRATION FEE
PHYSICIANS

S$200

S$150

MEDICAL STUDENTS S$50
NURSES S$110 (full day)/

MEDICAL STUDENTS/NURSES/
ALLIED HEALTH

APPOINTMENTS &
PROMOTIONS

12

Dr Alicia Chia Xue Fen
Associate Consultant,
Department of
Cardiothoracic Surgery

Dr Sivaraj Pillai
Govindasamy

Dr Audry Lee
Shan Yin

Associate Consultant,
Department of
Cardiothoracic Surgery

Associate Consultant,
Department of
Cardiothoracic Surgery

Associate Consultant,
Department of Cardiology

Associate Consultant,
Department of Cardiology

MEDICAL EDITOR

Prof Terrance Chua
Prof Koh Tian Hai

Asst Prof Calvin Chin

EDITORIAL TEAM

NHCS Corporate Communications

S$80 (afternoon session)

Dr Cynthia Chia
Ming Li

Dr Ignasius Aditya
Jappar

ADVISORS

S$80

Dr Koh Choong Hou

Dr Wong Ningyan

Associate Consultant,
Department of Cardiology

Associate Consultant,
Department of Cardiology

We value your feedback. For comments or queries on Murmurs,
please email us at nhcs@nhcs.com.sg.
All rights reserved. No part of this publication is to be quoted or reproduced without the permission
of National Heart Centre Singapore (Registration no. 199801148C). The information in this
publication is meant for educational purposes and should not be used as a substitute for medical
diagnosis or treatment. Please consult your doctor before starting any treatment or if you have any
questions related to your health or medical condition.

