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Name & Title:

CHING Chi-Keong
Director, Cardiac Electrophysiology and Pacing
Director, Quality Assurance Committee
Senior Consultant, Dept of Cardiology
Clinical Associate Professor,
Duke-NUS Graduate Medical School
Organization:

National Heart Centre Singapore

Why did you choose to enter medicine and above
all, prefer to specialize in Electrophysiology?

Can you talk about an accomplishment that you
are particularly proud of?

It was an interest that developed into a calling. The
field of Cardiac Electrophysiology is developing
rapidly. With the tools that we have these days, an
EP physician is able to combine pharmacological
with interventional electrophysiological techniques
to better manage patients with complex arrhythmias.
I am most attracted to Cardiac Electrophysiology for
these reasons.

I am passionate about training and education. The
COVID19 pandemic was a curveball and we were
not able to meet in-person for conferences and
workshops. Teaching was moved online and one such
initiative was ECG in 60s. These are short teaching
videos that provide quick and succinct interpretation
of ECG as well as brief management principles for
that ECG diagnosis. It was posted on APSC Facebook
page, and the response was overwhelming. Other
passionate educators, Dr Sofian Johar, (Brunei), Drs
Paul Lim and Devinder Singh (Singapore) joined me
and the series of ECG60s was launched. The last
video (posted end May 2021) garnered 145K views.

What do you regard as the most significant
development in Electrophysiology in the recent
past?
The advert of multielectrode mapping catheters and
the computational power of 3D mapping systems to
acquire and analyze these anatomical-electrograms.
It elucidates mechanisms of arrhythmia, identifies
critical targets for ablation and assesses impact of the
ablation strategy. This technology has significantly
advanced our understanding of mechanism of
arrhythmias and reduced procedural time required to
obtain such high-density maps pre and post ablation.

If you could have an alternative career, what
would it be and why?
I believe I will be an economist, maybe a behavioral
economist. I am most intrigued by how economic
policies impact the psychological, emotional and
social factors that influence decisions made by
individuals and institutions.
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Who has inspired you the most in your life and
why?
There are quite a few people and one such person was
Lim Bo Seng. He was a freedom fighter and played
crucial roles in Singapore’s defense during World
War II. He was resourceful, showed perseverance and
was hugely committed to the cause of making the
future better for his family and the nation. He died
in June 1944.
What are your hobbies and interests outside of
medicine?
I enjoy 10 to 12 km runs with my friends. I get “me
time” while maintaining fitness and good coffee time
with my friends after the run.
What is the funniest thing that has happened to
you recently?
Those who know me would be acquainted with
my salt and pepper hair. I was making payments
at the supermarket and the cashier asked if I have
a “senior citizen card”. Singapore citizens aged 60
years and above qualify, and it comes with benefits
and privileges. The initial annoyance turned to
cheekiness, and I asked her, “How do I apply for it?”.
To which she replied, “Sorry, you don’t have? It is my
job to ask.” I turned 50 years this year. It taught me
not to take things personally or too seriously.

How do you keep a healthy work/life balance?

When life gives you lemon, make lemonade.

I think it is impossible to have work-life balance. It is
difficult to divide work and life equally. I believe in
work-life rhythm. There will be a period of time when
I need to work longer and harder. But there will also
be periods when it is timely to slow down and spend
more time with my family or pursuing other interests.

What advice would you give to your yourself self?

Favorite weekend activity?

Enjoy the journey and smell the roses!

Play board games, cards and mahjong with my family.

What is your best life advice, motto or favorite
quote?

What are your thoughts about some of the
emerging technologies, and the way they will
shape the future care of arrhythmia patients?
With regards to treatment of arrhythmias, I believe
the development of alternative energies to deliver
effective ablation lesions in high precision in a safe
manner will be game changing.
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NEW PARENTS IN EP

Figure 1: Nilubon Methachittiphan, MD
Faculty of Medicine, Ramathibodi Hospital, Bangkok, Thailand

Figure 2: Ronpichai Chokesuwattanaskul, MD
Chulalongkorn University, Bangkok, Thailand

Recently, we have new additions to our Thai EP
community. Our young electrophysiologists who are
also faculty members of medical schools in Bangkok
just had babies. It is interesting how they deal with
work-life balance during this transition to the next
chapter of life. Let’s congratulate them and see how
they are doing.

Ronpichai: Interesting. Glad I did not have to become
pregnant. lol. How about the post-partum period?
Was it difficult for you?

Nilubon: So, I heard you recently had your first child.
How did it go?
Ronpichai: Yes, we did have our angel recently.
Everything in our life turned into a new chapter.
We have to relearn to survive. What about you?
The experience from mother’s side must be very
different.
Nilubon: Yes, indeed! I didn’t scrub in cases for the
whole 9 months during pregnancy. I was feeling
perfect with only a few days of morning sickness
but I couldn’t do procedures that use fluoroscopy.
I understand that some places would allow pregnant
women do procedures double-leaded, but it was our
institution’s policy to not expose the pregnant women
to radiation at all. It even became a bit depressing
because I was afraid I would lose the skills. But my
senior colleagues were very supportive and said that
it was like riding bike. Once you know how to do it,
you will never forget.

Nilubon: The first 3 months was tough with the baby
waking up to get fed every 3 hours, and sometimes
cries through the night for unclear reason. I guess
you understand very well. I was happy being with my
baby but honestly, I needed to start going back to EP
lab to relieve the stress. lol. So, I went back to work
after 3 months off. What about you? How was your
“postpartum” experience?
Ronpichai: Going back to the bottom of totem pole
is challenging but so joyful to me. I did not realize
that we have another whole new perspective of life
that requires so much effort to go through. It seems
like you have to invest all your resources to foster
a baby. Luckily, my family and colleagues are kindly
being there to give a full support to me. Without
them, I absolutely could not have made it. I only
needed to take a few weeks of FMLA.
Well, you said you went back to work after 3 months
off. What happened then? Did you really loose the
skills as you thought?
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Nilubon: Just a bit. It was a total of about a year that
I did not use fluoroscopy, 9 months of pregnancy and
3 months FMLA. It took me about a month or two
to regain the skills. Just as my senior colleague said
before that it was like riding a bike. I want to use this
opportunity to reassure other young female EPs who
are hesitant about getting pregnant for this reason.
Don’t be afraid. You will be fine.
Ronpichai: What about child care? Who take care of
the baby when you come back to work?
Nilubon: I consider myself very lucky to have a very
support ive family and colleagues. I have a nanny at
home who takes care of the baby during day time,
and my husband’s family also work at home so
that they can watch over the nanny and baby too.
More importantly, my colleagues are very nice and
supportive from the start. Now I am trying to do cases
early and finish before evening so that I can go home
to shower my baby and send him to bed. If cases
continue until late evening, my senior colleagues
would kindly help release me so I can go home to
take care of the baby. I know I am super lucky!

Figure 3: Dr. Nilubon, her husband, and her baby.

Ronpichai: Same here! Although I did not take
so much time off from the procedures, being a
new parent also affect other parts of my job and
productivities. How about you? Apart from the work
in EP lab, are other aspects of your work affected?
Nilubon: For me, I can barely work on the lectures
and papers at home because the baby needs mom’s
attention all the time. I can sometimes work only
when the baby is asleep. I am now trying to finish
work at the hospital and when I am at home, all my
time belong to the baby. ;)
Well, it has been nice talking with another new
parent and share the struggles! Do you have any last
words to share? For me, I think being a new parent is
a very challenging but fulfilling experience. I am very
thankful to my family and colleagues for their help
and very kind support.
Ronpichai: Totally agree!! I truly cherish having such
a beautiful girl. She really comes to freshen up my
life and inspire me to live the most meaningful life
for others.

Figure 4: Dr. Ronpichai and his baby.
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THE 68TH ANNUAL MEETING OF THE
JAPANESE HEART RHYTHM SOCIETY 2022
W: https://www.ace-enterprise.net/jhrs2022/en/

We are pleased to announce that the 68th Annual
Meeting of the Japanese Heart Rhythm Society
(JHRS) will be held at the PACIFICO Yokohama North
venue for four days, from Wednesday, June 8th, to
Saturday, June 11th, 2022.
The theme for this conference is “Arrhythmia and
Electrocardiology in 2022’s – Toward New Innovation
from JHRS2022 –”.
During the late 1990s and over the past quarter
century, major innovations have been made in the
area of arrhythmia and electrocardiology. One such
innovation is the emergence and widespread use
of catheter ablation and device-aided therapies
such as implantable cardioverter-defibrillators and
cardiac resynchronization therapies. These nonpharmacological treatments have made it possible
to achieve a complete cure for many arrhythmias,
including atrial fibrillation, and have significantly
improved the prognosis for patients who have fatal
arrhythmias and heart failure. Another innovation is
the advances made in basic research that include
the genetic diagnosis of arrhythmia diseases and
regenerative medicine. In the future, these innovative
technologies will encompass the introduction of AI,
and hardware developments that will easily surpass
what we can imagine today. There is also progress on
the software side, with medical professionals taking
part in multidisciplinary collaborations and in the
implementation of comprehensive treatments. The
goal of JHRS is the further development of concepts
that benefit patients and society, and to generate
innovations that focus on the precision medicine.
These hopes inspire the theme of this conference! It is
our great fortune that this conference can be hosted
by two close colleagues (Wataru and Takashi) who
have spent 35 years at the National Cardiovascular
Center (currently the National Cerebral and
Cardiovascular Center).

At the beginning of 2020, the new coronavirus
infection started spreading; therefore, that year’s
conference was canceled to prevent the pandemic
and the 2021 conference was held in a completely
virtual format. We believe that holding the 2022
conference in person will be symbolic of the way
our populations have overcome the devastation of
COVID-19, and that many attendees will be able
to come to Yokohama. We look forward to having
face-to-face exchanges between domestic and
foreign opinion leaders, young doctors who are
aiming to specialize the field of electrophysiology,
and seasoned medical professionals. We challenge
to re-establish a chance where participants can
enthusiastically discuss their long-standing ideas and
novel developments at the intersection of arrhythmia
and electrocardiography. We are moving ahead,
while at the same time keeping the health and safety
of participants as a top priority.
Last but not least, we expect for your great
contribution and support so that this conference can
be as successful and memorable as possible for all
attendees.

Outline and Registration
Dates
June 8 (Wed.) – June 11 (Sat.), 2022

Venue
Pacific Convention Plaza Yokohama (PACIFICO
Yokohama) 1-1-1, Minato Mirai, Nishi-ku,
Yokohama 220-0012, JAPAN
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Congress Chairperson

Professor Wataru Shimizu
Department of Cardiovascular Medicine,
Nippon Medical School

Professor Takashi Kurita
Division of Cardiovascular Center, Kindai
University

Registration

Fee

Online registration only. Payment must be made in
Japanese yen by credit card.

Doctor / Researcher : ¥ 20,000
Medical Professional : ¥ 8,000

Registration period (tentative)
April 27 (Wed.) - June11 (Sat.), 2022
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CARDIAC ARRHYTHMIAS IN PATIENTS WITH
CORONAVIRUS DISEASE 2019 (COVID-19)
Preecha Uerojanaungkul, MD, PhD

COVID-19 patients with myocardial injury has a
potential for malignant arrhythmias, especially in
fulminant myocarditis with cardiogenic shock1.
In hospitalized COVID-19 patients, cardiac
arrhythmia was noted in 16.7% of 138 patients in
a Chinese cohort and and contributed to 44% of
those transferred to the intensive care unit (ICU)2.
Data from the United States also reports more
frequent arrhythmias in critically ill patients. Atrial
tachyarrhythmias were found in 16.5% of patients
admitted to the University of Alabama at Birmingham
Hospital3. Patients with atrial fibrillation, atrial flutter,
or atrial tachycardia have higher levels of C-reactive
protein (CRP) and d-dimer than those without atrial
fibrillation. But the levels of brain natriuretic peptide
(BNP) and hs-troponin were similar. Hospitals in
New York City reported 7.1% of atrial fibrillation
and only 0.3% of ventricular arrhythmias4. German
data showed atrial arrhythmias were more common
than ventricular arrhythmias, and found in critically
ill patients or those residing in intensive care units.
The most common atrial arrhythmia was atrial
fibrillation and usually occurred in the elderly patients.
They developed higher levels of hs-troponin and
NT-proBNP5, and were significantly associated with
lower survival rates. The mortality rate was as high
as 78% in COVID-19 patients with previous history of
atrial flutter and 74% in those with new-onset atrial
fibrillation, compared with 31% of patients who were
in sinus rhythm6 or approximately doubled the risk
based on the meta-analysis7,8.
Nonspecific ECG changes in COVID-19 patients
have been attributed to hypoxia or inflammatory
damage9. These findings include S1Q3T3, seen in
subjects with acute right ventricular overload, as in
pulmonary thromboembolic thrombosis. However, it
has been seen in patient with transient pulmonary
hypertension following ARDS. In a case series of
patients with COVID-19 related complications,
premature atrial complexes, lateral T wave inversions,
and a prolonged QTc interval were noted in a patient
who presented with decompensated heart failure,
and sinus rhythm with new nonspecific T-wave

inversions in the inferior and lateral precordial leads
was seen in a heart transplant recipient. While there
is not enough evidence, some experts recommend
screening to exclude COVID-19 with heart
abnormalities in febrile patients with ST-T segment
abnormalities, especially without any other cardiacrelated clinical presentation during the current
pandemic.
Conduction abnormalities have been reported
in COVID-19 patients such as high degree
atrioventricular block or bradyarrhythmia as a side
effect of antiviral treatment9.
Numerous potential mechanisms increase the risk
of cardiac arrhythmias during COVID-19 infection10,
these include hypoxia due to direct viral invasion
to the lungs, result of myocarditis, abnormal host
immune response, consequences after myocardial
ischemia, myocardial strain from pulmonary
hypertension, elctrolyte derangements, intravascular
volume imbalances, and drug side effects.
Hypoxia following lung injury can stimulate
anaerobic glycolysis, decreases intracellular pH and
increases cytosolic calcium levels. These changes
facilitate early and late depolarizations. Hypoxia
also increases extracellular potassium levels, which
lowers the threshold to depolarization, accelerating
electrical conduction. Hypoxemia can also reduce
electrical coupling and tissue anisotropy due to
dephosphorylation of connexin 43 in the gap
junction.
Acute myocarditis causes an arrhythmia through
direct myocardial injury, myocardial ischemia from
microvascular dysfunction, impaired myocardial
expression of connexins, or from impaired ionchannel function. Altered electrical physiology
influences calcium handling and down-regulation of
potassium channels, leading to longer repolarization
and abnormal conduction. Prolonged repolarization
can induce trigger activity, combined with the
abnormal conduction, leads to either a circus-type
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reentry or a phase-2 reeentry that does not require
an obstacle. Cardiac arrhythmias seen at the postinflammatory stage are caused by myocardial scar
that favors re-entrant arrhythmias.
Cytokines arising from myocardial injury, such as
interleukin (IL)-6, tumor necrotic factor- , and IL-1
can modulate the expression and function of the
potassium and calcium channels, prolonging the
ventricular action potential. In addition, IL-6 inhibits
cytochrome P450, increasing bioavailability of QTprolonging drugs.
From a case series of the 416 hospitalized patients
with COVID-19 infection, electrolyte disturbances
were reported in 7.2%. These were attributed to
COVID-19–associated diarrhea or from acute renal
injury that occurs in 27% of COVID-19 patients.
Atrial arrhythmias may be a leading symptom of
COVID-19 patients, some of them were noted to
have severe hypokalemia, hypomagnesemia, and
hypophosphatemia. ECG monitoring is recommended
in COVID-19 patients with electrolyte disturbance
and received concomitant QT-prolonging drugs9,11 for
safety in dose adjustment of medications used in the
care of the patient. The QTc interval was increased
with reported drugs such as hydroxychloroquine/
chloroquine, azithromycin, lopinavir, ritonavir12,13.
or in COVID-19 patients who had renal or hepatic
diseases9. Kumagai et al reported that favipiravir
had no effect on the QTc interval in healthy Japanese
adults following a single 1200-2400 mg oral dose14.
But long-term use has other side effects, such as
increased uric acid levels, diarrhea, and decreased
neutrophil counts, and abnormal liver function test11
The QT interval was corrected using Bazett’s formula
if the heart rate is less than 90 beats per minute or
Fridericia’s formula if the heart rate is faster. The end
point of the T wave is drawn diagonally from the
downslope of T wave touching the isoelectric line9.
The risk stratification of COVID-19 patients according
to the risk of treatment-related arrhythmia should be
based on preexisting heart disease or underlying
comorbidities and the length of the QTc9.
a. Low risk: patients without heart disease or other
comorbidities such as anorexia nervosa, stroke, or
head injury, kidney failure or on dialysis, diabetes,
hypoglycemia, or pheochromocytoma; hospitalized
patients with QTc interval less than 460 ms. Have new
QTc measurement 48-72 hours after being admitted
to the hospital.

b. Medium risk: patients with preexisting heart
disease or comorbidities, QTc interval 460-500 ms.
Discontinue unnecessary conflicting medication,
check kidney function and electrolyte daily, repeat
QTc measurement in 48-72 hours of hospitalization.
C. High risk: patients who have survived cardiac
arrest, have a history of ventricular arrhythmias
or long QT syndrome, QTc interval above 500 ms.
Discontinue unnecessary conflicting medication,
check kidney function and electrolyte daily, consider
placing on telemetry for continuous rhythm
assessment and repeat QTc measurement in 2-4
hours of hospitalization and daily afterwards.
Patients whose QTc interval greater than 500 ms
or greater than 530-550 ms if the QRS duration
is greater than 120 ms, or increases more than 60
ms longer than the initial interval are at risk for
ventricular fibrillation. Therefore, medications should
be reviewed, and unnecessary medications with
QT-prolonging effects should be discontinued or
decreased the dose.
The Tisdale risk score in Table 1 is used to calculate
the risk of QTc interval prolongation in hospitalized
patients15, and can be applied in COVID-19 patients16.
Parameters

Scores

Age ≥68 years

1

Female sex

1

Patient on loop diuretic

1

Potassium ≤3.5 mEq/L
Potassium should be potassium
determined closest to EKG timing

2

Admission QTc ≥450 msec
Auto-calculated by EKG

2

Being admitted for acute
myocardial infarction

2

Being admitted for sepsis

3

Being admitted for heart failure

3

Number of QTc-prolonging drugs given
If receiving ≥2 drugs, patient receives 3
points for 1 QTc-prolonging drug as well
as 3 additional points for ≥2
Highest Total Risk Score

3 or 6

21

Table 1: Risk Predictive Scores for Drug-Related QTc Prolongation

Total score <6: Low risk; Total score 7-10: Moderate
risk; Total score >11: High risk
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Patients with a wide QRS complex from either
ventricular pacing or right/left bundle branch block
will need QTc adjustment by the formula: adjusted
QTc = QTc—(QRS—120 ms) based on an algorithm
proposed by Mayo Clinic17.
Bradycardia in COVID-19 patients can be drug side
effects with use of (hydroxy)chloroquine, azithromycin,
lopinavir/ritonavir, or from myocarditis that interferes
with the conduction system, or resulted from tracheal
secretion suctioning or during prone position due
to transient increased vagal tone. If it does not
improve with isoprenaline or atropine, a temporary
pacemaker may be considered. Implantation of a
permanent pacemaker should be reassessed after
the patient has recovered from COVID-19 infection10.
Patients with atrial and ventricular tachyarrhythmias
should be identify and treat secondary causes like
hypoxia, metabolic and electrolyte imbalances,
proarrhythmic efffect of drugs, or myocardial ischemia.
Replace electrolytes to target potassium level above
4.5. Electrical cardioversion and antiarrhythmic
therapy should be considered as patients without
COVID-19 infection. Long-term treatment with device
therapy or invasive management is reassessed after
the patient has recovered from COVID-19 infection10.
Patients with high-risk Brugada syndrome whose
fever exceeds 38.5°C despite treatment should
be evaluated in the emergency room and kept
under observation if ECG shows type 1 pattern;
otherwise, allow the patient to return home to
reduce the likelihood of hospital exposure to SARSCoV-2. Be aware of the effects of the given drug
on arrhythmia induction in patients with long QT
syndrome and catecholaminergic polymorphic
ventricular tachycardia (CPVT). In patients with preexisting QTc prolongation prior to administration
of azithromycin and chloroquine, concomitant
administration of lidocaine or mexiletine may
facilitate drug administration. By inhibiting the INa-L
channel, and thereby the late sodium current, the QT
interval is shortened and torsades de pointes (TdP)
is suppressed. Try to control the heart rate above 70
beats per minute to reduce the likelihood of TdP18.
Epinephrine, isoproterenol, dobutamine,
and/
or 1 receptor agonists should be avoided in CPVT
patients. Milrinone works by reducing the breakdown
of cyclic adenosine monophosphate. It may therefore
have the potential to activate RyR2 receptors, so use
with caution. If possible, use in combination with
e-blockers so that the drug suppresses the effect of

milrinone in increasing calcium leakage.19,20 Patients
with CPVT, in particular those who were symptomatic
before diagnosis, should stay on their -blocker
treatment with or without flecainide as long as it is
tolerated hemodynamically. Patients with short QT
syndrome were not found to be at increased risk with
COVID-1910,19.
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