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I

n the management of resistant hypertension, secondary causes, such as
non-adherence to drugs, the ‘white
coat’ phenomenon and sleep apnoea,
need to first be excluded. If resistant
hypertension persists, lifestyle modifications and specialist referral should be
implemented. Various classes of diuretics may be considered as a therapeutic
measure, though the patient’s renal
function should be considered prior to
administration. Additionally, transcatheter

procedures can also be considered as
a form of treatment. In this cardiovascular issue, both therapeutic drugs and
transcatheter procedures have been
discussed.
Dyspepsia may be an atypical presentation of severe ischemic heart disease (IHD). For patients with persistent
dyspepsia (and other IHD risk factors)
who do not respond to gastrointestinal
management, the cause of their cardiac
disorders should be assessed. Patients

who do not tolerate statins may consider
alternative treatments, such as a PCSK9
inhibitor.
Conditions such as hypertension, diabetes mellitus (DM) and cardiovascular and
renal diseases are interlinked. Two classes of
drugs (SGLT2 inhibitors and GLP-1 receptor
antagonists) are beneficial for patients with
established vascular disease and obesity.
However, the choice of treatment should
also be based on the side effect profile,
especially if there is a risk of hypoglycaemia
and weight gain in DM patients.
Aortic stenosis (AS) affects 2–3%
of the elderly population. It remains
asymptomatic and underdiagnosed, even
in severe cases, but progresses through
a rapid downhill course in symptomatic
cases. Transcatheter aortic valve implantation (TAVI)
percutaneously places
synthetic heart valves in the aortic valve of
moderate-to-high risk patients, and even
for low-risk candidates, to reduce morbidity and mortality rates. The procedure can
be performed under conscious sedation.
Complications with the procedure include
aortic regurgitation, stroke and heart block,
although preventive measures are being
developed to reduce these complications,
such as embolic protection devices.
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Cardiology, COVID-19 and Beyond

I

am honoured to be given the opportunity to organise the February 2020
issue of the Journal of the Society of
Physicians of Hong Kong, which focuses
on cardiology, especially amidst this challenging time when we are all focusing our
efforts fighting COVID-19 in Hong Kong
and globally.
2019 was a great year for cardiology, with a number of results from exciting trials. For example, the ISCHEMIA
trial helped to shine some light on the
old debate between intervention versus
medical treatment in stable coronary
artery disease. There was also the
COMPLETE trial which gave insight into
whether complete revascularization was
superior to culprit vessel revascularization in ST-segment elevation myocardial
infarction. Additionally, the AUGUSTUS
trial helped to guide us in optimally treating patients who needed both antiplatelet
therapy and anticoagulation therapy.
Furthermore, the ORION trial explored a
new drug which may potentially revolutionize our battle against cholesterol.
I am certain we will be able to
explore these trial results again this
coming year and further ahead. However,
with all our attention currently on COVID19, I would like to take this opportunity
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to review what we currently know about
coronaviruses (CoVs) and the effect of the
current SARS-CoV-2 virus on the cardiovascular system.
CoVs are single-stranded positivesense RNA viruses with the capacity for
rapid mutation and recombination, and
are known to cause respiratory and/or
intestinal infections in humans and animals. Currently 7 different CoV strains are
known to infect humans, which generally
cause self-resolving infection and account
for 15– 30% of common colds. There are
also severe acute respiratory syndrome
(SARS)-CoV, Middle East respiratory
syndrome (MERS)-CoV, and the newly
identified SARS-CoV-2 (responsible for
COVID-19), which cause deadly respiratory infections.1
We know that acute respiratory
infections can trigger cardiovascular
diseases and those with underlying
cardiovascular diseases are at increased
risk of morbidity and mortality. From previous epidemics, including SARS, MERS,
and H1N1 influenza, we have learned
that acute and chronic cardiovascular
complications of pneumonia are common, resulting from various mechanisms
including relative ischaemia, systemic
inflammation and pathogen mediated
damage. Examples of these complications include myocarditis, acute myocardial infarction and exacerbation of heart
failure, among others, which contribute
significantly to mortality. With SARS and
MERS there were high incidences of
hypotension, arrhythmia, heart failure and
even sudden cardiac death.2
Early reports on COVID-19 suggest
that patients with underlying conditions
are at higher risk for complications or
mortality, with up to 50% of hospitalized patients having a chronic medical
illness. In the largest published cohort
to date, acute myocardial injury (7.2%),

shock (8.7%) and arrhythmia (16.7%)
were more prevalent in those requiring
intensive care.3
In another cohort study of 416
patients with confirmed COVID-19, 20%
were found to have myocardial injury
(defined as High-Sensitivity Troponin
>99% of upper reference limit). These
patients had a higher incidence of acute
respiratory distress syndrome (ARDS)
and a higher mortality rate. In multivariable adjusted models, myocardial injury
and ARDS were significantly and independently associated with mortality.4
What we learned from SARS was that
the virus binds to cells expressing appropriate viral receptors, particularly angiotensinconverting enzyme 2 (ACE2), which is also
expressed in the heart. Autopsy samples
have shown that SARS-CoV can downregulate myocardial and pulmonary ACE2
pathways, thereby mediating myocardial
inflammation, lung oedema and acute
respiratory failure.5 The beta-coronavirus
genus includes the viruses underlying both
COVID-19 and SARS.
Our knowledge of SARS-CoV-2 is
still very limited. However, I am certain
that as 2020 progresses, we will learn a
lot more about the virus and its effects
on the cardiovascular system, as well
as other pathophysiological information.
I hope that we will soon be able to control the disease and continue to invest
our efforts and time on other aspects of
cardiology.
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Resistant Hypertension
Causes of pseudo-resistant hypertension include:
1) Poor adherence to prescribed
medication
2) The ‘white coat’ phenomenon:
office-measured blood pressure
is high but ABPM or HBPM return
normal blood pressure readings
3) Poor blood pressure measuring
technique: eg, using a cuff that is
too small relative to the patient’s
arm circumference
4) Marked brachial artery calcification
(usually in older patients)

Management options for
resistant hypertension

R

esistant hypertension is defined
as failure to lower office blood
pressure to below 140/90 mmHg
in patients who are confirmed to be
adherent to the currently recommended
treatment strategy and inadequate blood
pressure control is confirmed by ambulatory (ABPM) or home blood pressure
monitoring (HBPM).
The
currently
recommended
treatment strategy includes appropriate
lifestyle modifications plus the best tolerated doses of three or more drugs, which
should include a diuretic and, typically, an
angiotensin-converting enzyme inhibitor
(ACEI) or angiotensin receptor blocker
(ARB), and a calcium channel blocker
(CCB). Before diagnosing a case as resistant hypertension, it is also necessary to
rule out pseudo-resistant hypertension
due to secondary causes.

Effective treatment for resistant hypertension involves lifestyle modifications
including weight reduction, regular exercise, modest alcohol consumption and
reduced sodium intake. Discontinuation
of contributory substances, such as
oral contraceptives, decongestants in
common cold treatments, non-steroidal
anti-inflammatory drugs, steroids, cyclosporin and erythropoietin, is also recommended, where medically possible. It is
noteworthy that some recreational drugs,
eg, cocaine and amphetamines, can also
raise blood pressure.
In addition, secondary causes of
hypertension are often overlooked. These
may be endocrine (eg, primary hyperaldosteronism,
phaeochromocytoma,
Cushing’s disease, hyperparathyroidism),
renal (eg, renal artery stenosis, fibromuscular dysplasia) or vascular (eg, aortic
coarctation) in origin. Last but not least,
obstructive sleep apnoea is also a commonly overlooked contributory cause.
The PATHWAY-2 study of resistant
hypertension concluded that a mineralocorticoid receptor antagonist was the
best choice of add-on agent when a
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combination of three antihypertensive
agents fails to adequately control blood
pressure.1 However, the study population
of this trial was restricted to patients
with an estimated glomerular filtration
rate (eGFR) ≥45 mL/min and a plasma
potassium concentration of ≤4.5 mmol/L.
Spironolactone is the most commonly
added mineralocorticoid receptor antagonist. If spironolactone is not tolerated,
the best alternatives are eplerenone or
amiloride. However, their use can be
limited by renal function and hyperkalaemia concerns. The addition of a different
diuretic therapy, eg, thiazide or a loop
diuretic, can be considered if eGFR is <30
mL/min.
Resistance to multidrug antihypertensive regimens is ultimately an indication for specialist referral. Other referral
indications include hypertension in young
patients aged ≤30 years, malignant hypertension (blood pressure ≥220/120 mmHg
with end organ damage) and suspected
secondary hypertension.
Regarding device-based therapy for
hypertension, some positive data have
recently emerged from small, shamcontrolled studies, especially for renal
denervation. However, renal denervation
was not recommended in the latest 2018
European Society of Cardiology/European
Society of Hypertension (ESC/ESH) arterial hypertension guidelines outside the
clinical trial setting as further evidence of
its safety and efficacy is needed.2
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Left Atrial Appendage Occlusion for Stroke
Prevention: Are We Ready?
anticoagulation. A noteworthy update is
that aspirin is no longer recommended for
patients with low CHA2DS2-VASc scores.
Novel anti-coagulation is recommended
in preference to conventional vitamin K
antagonist (VKA) therapy because of the
lower drug–drug interaction risk, reduced
need for international normalized ratio
(INR) monitoring, and greater reduction in bleeding, including intracranial
haemorrhage.1

A

trial fibrillation (AF) is a common form of arrhythmia with a
prevalence of about 1% in the
adult population. According to published
studies, the risk of stroke in patients with
AF is five-fold higher than in the general
population.1 In Hong Kong, 12,000 new
cases of stroke occur each year and
20–25% are related to AF. For this reason,
early AF screening and stroke prevention
with anticoagulation are important management strategies to lower debilitating
stroke rates. A local study has suggested
that Chinese patients with AF are at
high risk for ischaemic stroke, and
follow-up data showed that conventional
warfarin treatment reduced the annual
risk of ischaemic stroke by 52.7%.2 For
patients with non-valvular AF (NVAF)
and CHAD2DS2-VASc (congestive heart
failure, hypertension, age ≥75 [doubled],
diabetes mellitus, prior stroke or transient ischemic attack [doubled], vascular
disease, age 65–74, female) score of
≥1, the mainstay of stroke prevention is

However, patients with AF can
develop bleeding complications and
may not tolerate anticoagulation. The left
atrial appendage (LAA) is a small sac in
the muscle wall of the left atrium and
up to 90% of left atrial thrombi causing
debilitating stroke are found in the LAA.
As the function of the LAA is unknown,
either surgical ligation or transcatheter
closure of the LAA is believed to reduce
thrombus accumulation. The European
Society of Cardiology confirmed a class
IIB recommendation for LAA occlusion (LAAO) in patients with AF and
contraindication(s) for long-term oral
anticoagulant treatment.1

Left atrial appendage
occlusion devices
To date, the WatchmanTM device (Figure)
is the only LAA occluder studied in two
landmark randomized controlled trials
(RCTs): it was compared with conventional VKA therapy in patients with NVAF
and a CHADS2 (congestive heart failure,
hypertension, age ≥75 [doubled], diabetes
mellitus, prior stroke) score ≥1 (PROTECT
AF trial)3 (Table)4 or ≥2 (PREVAIL trial).5
Long-term 5-year results from these
trials demonstrated that LAAO with the
WatchmanTM device provided stroke
prevention comparable to VKA therapy.
As bleeding risk is thought to continue
progressively in patients taking VKA
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therapy, patients who had LAAO initially
with anticoagulation, which was later
ceased, showed additional reductions in
major bleeding, particularly haemorrhagic
stroke, and even all-cause mortality.6
One of the largest prospective,
multicentre,
registry-based
studies,
EWOLUTION, provided 1-year real-world
data from 2,015 patients undergoing
LAAO with the WatchmanTM device in 47
centres. Approximately three-quarters
(73%) of the patients were deemed
unsuitable for oral anticoagulation. The
implant success rate was 98.5%, and
99.7% of the patients did not have significant leakage >5 mm. At 1 year postimplant, the ischaemic stroke rate was
1.1%, with a 2.6% bleeding rate.7
Like many transcatheter cardiac
procedures, LAAO carries procedural
risks, such as device embolization, peridevice leakage, cardiac perforation and
pericardial effusion. Apart from operator
experience, the high interpatient variability in LAA anatomy poses a challenge
to novice interventionalists. To reduce
complications and improve procedural
and clinical outcomes, optimal LAA imaging is essential to guide device selection.
Conventionally, transoesophageal echocardiogram (TOE) is the core modality for
LAA assessment. However, with growing
experience, multiplanar computed tomography (CT) is a good alternative as it offers
three-dimensional reconstructed images,
which can be obtained from CT coronary
angiogram during assessment of the
coronary anatomy.8,9 Updated guidelines
on the application of CT and TOE allow
clinicians to obtain the requisite images
for difficult LAA anatomies.
Despite the growing interest in
transcatheter closure of the LAA, with
data showing it is a safe and effective
stroke prevention alternative, further
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efforts are being made to improve device
designs. In addition to the WatchmanTM
device, the Amplatzer AmuletTM LAA
occluder is another self-expanding “lobe
and disc” device made of a braided nitinol mesh. Such a device allows deeper
engagement with the thin-walled LAA in a
less traumatic manner. Another example
is the LAmbreTM LAA closure system, a
self-expanding, nitinol-based meshwork
that can offer “special” configurations
targeting multilobe LAA anatomies. Both
devices are CE marked (ie, certified in the
European Union), but large RCTs comparing different LAAO devices or comparing

LAAO and conventional antithrombotic
therapy are still lacking. Currently, the
AmuletTM IDE trial, a worldwide, prospective RCT comparing the safety and
effectiveness of the AmuletTM LAA
occluder with the WatchmanTM closure
device in patients at increased bleeding
risk, is ongoing and results are expected
in 2020–2021.10
Antithrombotic therapy after device
implantation is of concern because
most patients undergoing LAAO have
a relative or absolute contraindication
for anticoagulation. The conventional
anticoagulation protocol in the PROTECT

AF trial consisted of warfarin for 45 days
followed by aspirin and clopidogrel for
6 months, then aspirin lifelong. In the
EWOLUTION registry study, outcomes
with novel oral anticoagulants and dual
antiplatelet therapy (DAPT) regimens
post-LAAO were similar in terms of device
thrombus, stroke and bleeding risks. The
European Heart Rhythm Association/
European Association of Percutaneous
Cardiovascular Interventions (EHRA/
EAPCI) expert consensus statement currently recommends treatment with DAPT
for 1–6 months, followed by lifelong aspirin, in patients with high bleeding risk.11

Summary

Figure. The WatchmanTM FLX 27mm device being deployed

Transcatheter closure of the LAA appears
a safe and effective alternative management approach in patients with AF who
are at high risk of stroke. Further simplification of device design, perioperative LAA
imaging, implantation techniques and
postoperative antithrombotic regimens
can further improve patient outcomes.
Future studies or data are needed to
assess the safety of new LAAO devices.

The WatchmanTM FLX 27mm being deployed in left atrial appendage

A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org

Table. Primary efficacy outcome from the landmark PROTECT AF trial. PROTECT AF included 707 patients with non-valvular
AF and CHADS2 score ≥1 who were randomized in a 2:1 ratio to receive either LAA closure or warfarin. The primary
composite outcome of stroke, cardiovascular or unexplained death, or systemic embolism met the criteria for noninferiority.4
WatchmanTM group
(n=463)

Primary
efficacy
endpoint

Events/
patient-years

Observed rate
(events per 100
patient-years)
(95% Crl)

Events/
patient-years

Observed rate
(events per 100
patient-years)
(95% Crl)

39/1,720.2

2.3
(1.7, 3.2)

34/900.8

3.8
(2.5, 4.9)

Rate ratio (Watchman /
warfarin)
(95% Crl)
TM

Event
Primary
efficacy
endpoint

0.60
(0.41, 1.05)

Patients with events (%)

Event

30

Warfarin group
(n=244)

HR (95% CI), 0.61 (0.38–0.97)
p=0.04
20

Warfarin
10

WatchmanTM

Posterior probabilities
Non-inferiority
>0.999

CI, confidence interval; CrI, credible interval; HR, hazard ratio

0

Superiority
0.960

0

6

12

18

24

30

36

42

48

54

60

Time (months)
No. of patients
WatchmanTM

463

398

382

370

360

345

337

327

317

285

196

Warfarin

244

230

218

210

200

188

173

159

147

121

87

AF, atrial fibrillation; CHADS2, Congestive Heart Failure, Hypertension, Age ≥75 (Doubled), Diabetes Mellitus, Prior Stroke; CrI, credible intervals; LAA, left atrial appendage
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Current Status of Transcatheter Aortic Valve
Implantation (TAVI)
illustrated, not only for prohibitive risk
patients, but also for intermediate and
high-risk patients, and now more recently
for low-risk patients as well.3,4 What needs
to be determined is the current status of
TAVI and whether it is the perfect solution
for all AS patients.

What is TAVI and how is
it carried out?

Introduction
Aortic stenosis (AS), is a common valvular heart disease, with a prevalence of
approximately 2% in people over 65 years
old, and 3% in those over 75 years.1 It is
well-known for being underdiagnosed
as patients with severe AS remain
asymptomatic for years. However, once

patients become symptomatic, they proceed rapidly downhill on a catastrophic
clinical course, with an average survival
of only 2–5 years.2 Historically, AS was
a surgical disease without any effective
medical treatment. Surgical aortic valve
replacement (SAVR) was the only treatment option, but it carries significant risk.
Hence, patients with prohibitive surgical risk have had to resort to palliative
management.
The first transcatheter aortic valve
implantation (TAVI) operation in 2002 has
provided some hope for these prohibitive
surgical risk patients. With time, the
indisputable success of TAVI has been

Figure 1. X-ray images of the delivery of the synthetic valve as part of the TAVI
procedure.
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TAVI is a percutaneous procedure involving synthetic heart valves composed of
porcine or bovine heart tissue grafted onto
a metallic frame (Figure 1). The majority of
TAVI procedures are performed by introducing a delivery sheath (4.67–6.67 mm
in diameter) via the femoral artery. The
transcatheter heart valve (THV), which is
wedged inside the catheter, advances up
the arch of aorta and down to the native
aortic valve under fluoroscopic guidance.
The THV is then deployed and expands
either by itself or with the help of an
inflatable balloon. The native aortic valve
is pressed to the side of the aorta to help
anchor the new heart valve in place.
Echocardiography and computerised tomography scans (Figure 2) are
prerequisite elements of the detailed
pre-operative planning process, as well
as determination of the access site, type
of device to be used and the size of the
devices. Coronary artery status will also
be assessed and treated with angioplasty
if significant stenosis is identified before
or during the TAVI procedure.
Historically, TAVI has been performed under general anaesthesia with
trans-oesophageal
echocardiography
guidance. In recent years, there has been
a shift to a more ‘minimalistic’ approach,
with local anaesthesia or conscious sedation with transthoracic echocardiography
(Table 1). Conscious sedation has been
shown to decrease in-hospital (1.5%
FEBRUARY 2020

versus 2.4%; p<0.001) and 30-day
mortality (2.3% versus 4.0%; p<0.001).
Additionally, it reduced procedural inotropic requirement, intensive care unit,
hospital length of stay (6.0 days versus
6.5 days; p<0.001) and combined 30-day
death/stroke rate (4.8% versus 6.4%;
p<0.001).5 However, the minimalistic
approach is associated with a higher rate
of post-TAVI aortic regurgitation,6 which is
associated with less favourable long-term
outcomes. Hence, extra vigilance and
multi-modality assessment (e.g. invasive
haemodynamics, fluoroscopy, transthoracic echocardiography) are needed
intra/post-operatively to optimise the
outcome.

Figure 2. Computerised tomography images used to measure left ventricular
outflow tract and sinus of Valsalva diameters.

Where does TAVI stand
now?
TAVI was initially marketed for inoperable severe AS patients. However, with
the emergence of cumulative data that
confirmed its beneficial outcomes,
its indication has expanded in recent
years. Guidelines by the American Heart
Association (AHA), American College of
Cardiology (ACC) and European Society
of Cardiology (ESC) for the treatment
of severe AS were updated in 2017.
According to the AHA/ACC 2017 guideline, TAVI received a Class 1A indication
for high-prohibitive surgical risk patients
and a Class IIa indication for intermediate surgical risk patients.7 The ESC
2017 guideline recommendations are
more ambiguous, with TAVI being more
‘favourable’ for patients with high surgical
risk (Society of Thoracic Surgeons [STS]
score or European System for Cardiac
Operative Risk Evaluation [EuroSCORE] II
score ≥4%), who are ≥75 years old, are
fragile, have had previous cardiac surgery
or have another anatomical or technical consideration, such as a porcelain
aorta.8 However, since 2017, there have
been major improvements in the device
design, such as adaptations to minimise
paravalvular leakage. Additionally, ancillary devices, such as cerebral protection
devices, have been developed (Figure
3) to protect against complications, and
FEBRUARY 2020

there have been technical improvements
for difficult cases, such as implantation of transcaval or axillary arteries.
Furthermore, there has been increasing
data on the long-term durability of TAVI,
with recent landmark trials (PARTNER
3, EVOLUT Low Risk) published in late
2019 demonstrating the non-inferiority,
and even superiority of TAVI in low surgical risk patients compared with SAVR.
Therefore, the guidelines are expected
to be updated so as to reflect this recent
data. Irrespective of the current guideline
recommendations, low surgical risk
AS patients are already being treated
worldwide due to the strong evidence of
its favourable outcomes compared with
SAVR.

Hurdles to overcome for
TAVI:
Despite the benefits of TAVI, it is not
a perfect solution for all AS patients.

Table 1. Features of ‘minimalistic’
approaches towards anaesthesia for
TAVI.
Minimalistic TAVI
Local anaesthesia
No central line / Foley catheter
Early stroke detection as patient is
conscious
Shorten length-of-stay in hospital
Possible decrease in mortality and
morbidity
Patient’s comfort
Since TAVI has been expanded to lower
risk groups and younger patients, the
long-term outcomes and potential complications are being highlighted in discussions (Table 2). Stroke, which is one of
the most debilitating and catastrophic
complications of TAVI, has garnered
recent attention due to the significantly
higher stroke rate observed in the TAVI
group compared with the standard
therapy group in the PARTNER 1 trial.
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However, the incidence of stroke has
been decreasing in subsequent trials; in
the PARTNER IIA trial, the risk of stroke
in the TAVI group was lower than in the
SAVR group.9 There are also numerous
on-going studies on anticoagulation and
the use of embolic protection devices to
further decrease the risk of stroke which
are showing promising results.
Due to its anatomic proximity to
the aortic valve, the conduction system
is susceptible to injury during the procedure, potentially resulting in heart block.
Another concern, particularly in younger
patients, is atrioventricular (AV) block,
which can require the implantation of a
pacemaker. Patients with AV block will
require multiple pacemaker replacements after the initial implantation,
along with many associated procedural
and long-term complications. The risk of
requirement of pacemaker implantation is
highly variable, ranging from 2.3–36.1%,
depending on the device used10 and
there are increasingly more TAVI devices
becoming available in the market, each
with their strengths and weaknesses.
Patients predisposed to complete heart
block, such as those with pre-existing
heart block, would benefit from using
devices that are associated with a lower
risk of developing or exacerbating the
condition.
Paravalvular leakage is associated with worse outcome, especially in
patients with bicuspid aortic valve (BAV),
whereby high rates of paravalvular leakage after TAVI are commonly observed.11
With improvements in device design, the
rate of paravalvular leakage is decreasing
significantly.
Durability of the device has been
a great concern in younger patients.
Studies have estimated the durability of
the surgical bioprosthetic valve at 19.7
years12 before a reoperation was needed.
On the other hand, to look at the long
term TAVI outcome, we have to look into
the PARTNER 1 trial, which is one of
the longest cohort studies available. At
5-year follow-up, although there were no

Figure 3. X-ray image of cerebral protection device.

reported cases of structural valve deterioration requiring reoperation, there were
significantly more cases with moderate
or severe aortic regurgitation in the TAVI
group. The mortalities in these subgroups
of patients were significantly higher than
those with only mild aortic regurgitation.13 Therefore, further studies on the
long-term durability and outcome of new,
improved TAVI devices are warranted,
before routine use of TAVI in treating
younger AS patients.

Future of TAVI:
Due to the success of TAVI, the development of transcatheter aortic valve
interventions has been advancing at a
rapid pace. Many ingenious ideas are
being developed, with some already
implemented in clinical use, including:
• 
Valve-in-valve procedure with TAVI in
degenerated bioprosthetic aortic valve
replacement is being widely practised
throughout the world in patients unfit
for repeated open-heart surgery.
• 
Dedicated TAVI valves to tackle pure
aortic regurgitation or mixed aortic
stenosis/regurgitation were developed
(e.g. J valve, Jena valve) and are gaining exposure worldwide.
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Table 2. Potential complications of
TAVI.
Hurdles of TAVI
Risk of stroke
Paravalvular leakage
Risk of heart block requiring pacemaker
Valve durability

Clinicians’ perspective:
AS is a potentially life-threatening condition which can easily be detected clinically
through careful physical examination and
auscultation. However, it is still a heavily
underdiagnosed
condition,
whereby
patients usually deteriorate very rapidly
when symptoms appear. Therefore, it is
important for early detection of this condition by routine auscultation for patients
over 60 years old, and that these patients
are referred to cardiologists for further
management.
Elderly or high risk patients who
were traditionally excluded from surgery
can benefit from effective and less
traumatic TAVI procedures. Therefore,
we should not hesitate to consider this
therapy for such patients.

A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org
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Learnings From a Patient Complaining of
Dyspepsia

I

schaemic heart disease (IHD) is a
major cause of death and hospitalization in Hong Kong and worldwide.
Although common IHD symptoms
include chest pain and dyspnoea, some
patients may present with atypical
symptoms. This report details a case of a
woman with severe IHD who complained
of atypical symptoms.

Case details
A 65-year-old female with a history of
fatty liver, impaired fasting glucose and
hyperlipidaemia presented to another
clinic complaining of persistent dyspepsia. She began taking a statin a few
years prior for hyperlipidaemia, but the
treatment was subsequently stopped
because of elevated liver enzymes. The
patient had taken no statin or non-statin
lipid-lowering medication since then.
In August 2018, she presented
again complaining of dyspepsia. An
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oesophagogastroduodenoscopy (OGD)
was normal. Ultrasound abdomen showed
fatty liver only; however, the patient still
reported epigastric discomfort.
The patient subsequently presented
to me for a second opinion. Besides dyspepsia, she also complained of exertional
dyspnoea over the past year. However,
she did not report any angina symptoms.
In view of the presence of multiple
risk factors for cardiovascular disease
(age, inadequately controlled low-density
lipoprotein cholesterol [LDL-C], impaired
fasting glucose) and the lack of endoscopy findings to explain her symptoms,
a computed tomography (CT) coronary
angiogram was recommended.
The CT coronary angiogram
revealed triple vessel disease, with
severe stenosis at the proximal left
anterior descending (LAD) artery, mid-left
circumflex (LCX) artery and proximal right
coronary artery (RCA). The total calcium
score was 806, which was significantly
elevated.
The patient agreed to have a percutaneous coronary intervention (PCI). The
diagnostic coronary angiogram showed
that the LAD was heavily calcified and
stenotic (80%) from the proximal to the
mid segment. The mid-LCX and the proximal RCA were also significantly stenotic
(80% and 85%, respectively). The RCA
and LCX were stented successfully without complications. However, the heavily
calcified LAD could not be successfully
dilated by the cutting balloon. Therefore,
a rotablator, which is a rotational atherectomy system, was utilized to remove the
hard calcium deposits inside the coronary
artery lumen. Subsequently, the LAD was
successfully dilated and stented.
The patient was stable and symptom free after the PCI. She no longer
complained of dyspepsia and her exercise

tolerance improved subsequently.
In regard to lipid control, the
patient’s baseline LDL-C level was 6.5
mmol/L. She had not received statins for
the previous 2 years because of significant elevation of liver function parameters
after initial statin therapy. Statin therapy
was recommenced after the PCI in order
to prevent future coronary artery restenosis. The LDL-C level decreased to 4
mmol/L after 3 months of statin therapy.
However, this did not meet the target
level of <1.8 mmol/L. Therefore, a PCSK9
inhibitor was added to the statin, which
ultimately brought the LDL-C level down
to 1.7 mmol/L. Her liver function tests
were stable throughout this period: alkaline phosphatase (ALP) was only slightly
elevated at 140–160 U/L and her alanine
aminotransferase (ALT) level decreased
from 70 U/L to 29 U/L.

Key learnings
This PCI case report brings out two
essential learning points. Firstly, IHD
sometimes presents with atypical symptoms: such symptoms, including dyspepsia, shoulder pain or jaw pain, should not
be overlooked. Patients with IHD may
relate their symptoms to the stomach.
Cardiac and stomach discomfort may be
indistinguishable clinically.1 Dyspepsia is
the most common atypical symptom of
coronary artery disease, perhaps due to
the proximity of the heart and stomach.
Therefore, cardiologists and gastroenterologists should maintain high clinical
alertness in these cases, and should
collaborate in order to make a correct
diagnosis and an appropriate treatment
plan.
Secondly, statins are now the most
commonly prescribed lipid-lowering medication because of their proven benefits
in primary and secondary prevention of
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cardiovascular disease.2 However, statins
have some side effects, which include
muscle pain, myositis3 and elevation of
liver enzymes.4,5
The risk of statin-induced hepatic
injury is estimated to be approximately
1%.6 Most cases are asymptomatic and
clinically insignificant,7 and around 70%
will have spontaneous recovery of liver
enzymes as treatment continues.8,9 The
risk factors for statin-induced liver injury
include non-alcoholic fatty liver disease
(NAFLD), chronic viral hepatitis, alcoholism and concurrent use of hepatotoxic
medications.
NAFLD includes a broad spectrum
of disorders ranging from isolated fatty

liver to non-alcoholic steatohepatitis.
This entity is commonly associated with
components of metabolic syndrome
and confers a higher risk of mortality
from cardiovascular disease.10 However,
physicians are usually reluctant to start
statins in this group of patients, largely
because of concerns about statin safety
in patients with chronic liver disease and
worsening of liver function.11
In my opinion, statin therapy should
be prescribed for those who have hyperlipidaemia and are at risk for coronary
artery disease, even if they have mild
liver enzyme elevation at baseline. Many
recent studies have shown that it is safe
to start a statin in patients with mild

elevation of liver enzymes, ie, less than
three times the upper limit of normal.12
After initiation of statin therapy, liver function should be monitored regularly.
Furthermore, if lipid control is persistently suboptimal with the maximally
tolerated dose of statin, a non-statin drug,
such as ezetimibe or a PCSK9 inhibitor,
would be a reasonable add-on option to
further lower LDL-C. Some studies have
shown that PCSK9 inhibitors can reduce
the risk of future cardiovascular events
as well as effectively decrease LDL-C
levels.13

A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org

Diabetes Breakthrough Treatment for
Cardiovascular Diseases and Beyond
Figure 1. Trends in incident cases of renal replacement therapy in Hong Kong by
diagnosis: 1996–20132
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Recent developments in
cardiovascular medicine
Recent treatment developments in cardiovascular (CV) medicine include sacubitril

and valsartan combination treatment for
congestive heart failure (CHF) with poor
ejection fraction (EF), proprotein convertase subtilisin/kexin9 (PCSK 9) monoclonal antibodies for hyperlipidaemia,
leadless pacemakers and subcutaneous
implantable cardioverter defibrillators
(ICD), transcatheter aortic valve implantation (TAVI) for low surgical risk patients
with aortic stenosis (AS), distal radial
approach for coronary angiograms and
percutaneous coronary intervention (PCI)
to preserve the radial artery, and calcium
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lithotripsy during PCI. Although these are
breakthrough developments, the number
of patients benefiting is not huge.
In contrast, the number of patients
likely to benefit from recent developments for more common disease conditions like hypertension (HTN) or diabetes
mellitus (DM) is far greater. For years,
accelerated HTN has been difficult to
treat and, for various reasons, the renal
artery denervation results were not promising. Epidemiologically, there has been
exponential growth in DM prevalence,
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from 108 million cases worldwide in 1980
to 422 million in 2014 (an almost four-fold
increase in 34 years).
Compared with fasting blood
sugar (FBS) concentrations of 3.90–5.59
mmol/L, the hazard ratios (HRs) for coronary heart disease were: 1.07 (0.97–1.18)
for <3.90 mmol/L; 1.11 (1.04–1.18) for
5.60–6.09 mmol/L; and 1.17 (1.08–1.26)
for 6.10–6.99 mmol/L.1 Therefore, on top
of the fourfold increase in DM prevalence,
the rise in FBS significantly increases the
risk of cardiovascular diseases (CVDs).
Moreover, DM is the leading cause of
end-stage renal disease (ESRD) in Hong
Kong.2
In Hong Kong, although HTN
prevalence has risen twofold over 17
years, the annual number of incident
cases of ESRD due to HTN has remained
relatively steady at around 100 cases. In
contrast, the number of incident cases of
DM-related ESRD has risen from 150 in
1996 to >550 in 2013, which represents
more than half of all new ESRD cases in
2013, with further increases inevitable
(Figure 1).2

Pathophysiology of
the insulin resistance
syndrome
Insulin is important in glucose metabolism while its deficiency results in type
1 DM. The calculated optimal dose is 0.5
units/kg but higher levels of insulin can
lead to patients becoming resistant.
Insulin resistance plays a role in CVD

and can result in a syndrome or prediabetes (preDM), with DM also considered a
CVD equivalent. Life expectancy is also
curtailed in patients with CVD and DM.3
The method of lowering glucose matters,
as observed with the use of metformin
which, in addition to lowering glucose
level per se, was found to be beneficial in
terms of CVD prevention.
The renal and cardiac systems are
linked, as one organ problem can induce
dysfunction in the other.4 In fact, patients
with chronic kidney disease (CKD) are
more likely to die of heart disease (3/100
patient years) than progress to ESRD
(0.5/100 patient years).5 Therefore, prevention is always better than cure, particularly with microvascular complications
being so prevalent among DM patients in
Hong Kong.
As such, the pathophysiologies of
DM, preDM and CVD should be revisited
as patients with CVD may also have
metabolic syndrome due to the stress
involved in CHF. The earliest stage of
preDM or DM is insulin resistance rather
than hyperglycaemia per se. Insulin resistance syndrome (IRS) itself contributes
to high blood sugar, high blood pressure,
hypertriglyceridaemia, low high-density
lipoprotein (HDL) levels and hyperuricaemia. Increased FBS only becomes clinically apparent during the later phases of
IRS, while macrovascular complications
tend to develop very early as blood sugar
levels increase. Therefore, particularly
in patients with microalbuminuria, the

Figure 2. Vascular damage typically develops in the years before diabetes is
diagnosed6
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DM status can be confirmed despite a
relatively borderline rise in blood sugar
level (Figure 2).6
Although early stages of DM or even
preDM are asymptomatic, it is important
to prevent cardiovascular complications
developing at this stage rather than only
treating after the complications manifest.
Several serious complications associated
with PCI are: high calcium load, which
causes balloon or stent underexpansion
leading to acute vessel closure; stent
malapposition causing restenosis; and
coronary perforation. These are commonly associated with DM as well as
with nephropathy, to varying degrees.

A treatment paradigm
shift for diabetes mellitus
For the first time, the American Diabetic
Association (ADA) has aligned with the
American College of Cardiology (ACC)
for the release of its 2020 guidelines for
managing DM (Figure 3).7 For patients
with established atherosclerotic cardiovascular disease (ASCVD) or indicators
of high ASCVD risk, established CKD
or heart failure (HF), a sodium-glucose
cotransporter-2 (SGLT2) inhibitor or
glucagon-like peptide-1 receptor agonist
(GLP-1RA) with demonstrated CVD
benefit is recommended as part of the
glucose-lowering regimen, independent
of glycated haemoglobin (HbA1c) and
after considering patient-specific factors.
For patients without these indications,
the choice of a second agent to add to
metformin is not yet guided by empirical
evidence. Rather, drug choice is based
on avoidance of side effects, particularly
hypoglycaemia and weight gain, as well
as cost and patient preferences. Similar
considerations are applied in patients
who require a third agent to achieve
glycaemic goals; there is very little trialbased evidence to guide this choice. In
all cases, treatment regimens must be
continuously reviewed for efficacy, side
effects and patient burden. Even the
initiation of a GLP-1RA is considered prior
to insulin due to its CVD benefit.
The proposed mechanism of the
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Figure 3. Glucose-lowering medication in type 2 diabetes: overall approach7
FIRST-LINE Therapy is Metformin and comprehensive lifestyle (including weight management and physical activity)
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• CKD: Specifically eGFR
30–60 mL/min/1.73 m2
or UACR >30 mg/g,
particularly
UACR >300 mg/g

Preferably
GLP-1 RA with proven
CVD benefit1

Preferably
SGLT2i with evidence of
reducing HF and/or CKD
progression in CVOTs if
eGFR adequate3

OR

OR

SGLT2i with proven
CVD benefit1 if eGFR
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If SGLT2i not tolerated
or contraindicated
or if eGFR less than
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RA with proven CVD
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promote weight loss
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hypoglycemia

Either/or
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If A1C
above
target
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If A1C above target

• For patients on a GLP1 RA, consider adding
SGLT2i with proven
CVD benefit1
• DPP-4i if not on GLP-1
RA
• Basal insulin4
• TZD5
• SU6

• Avoid TZD in the
setting of HF
Choose agents
demonstrating CV
safety:

TZD10

SU6

If A1C above target
If A1C above target

Continue with addition of other agents as outlined
above

• For patients on a
SGLT2i, consider
adding GLP-1 RA with
proven CVD benefit1
• DPP-4i (not
saxagliptin) in the
setting of HF (if not on
GLP-1 RA)
• Basal insulin4
• SU6

1. Proven CVD benefit means it has label indication of reducing CVD events
2. B
 e aware that SGLT2i labelling varies by region and individual agent with
regard to indicated level of eGFR for initiation and continued use
3. E mpagliflozin, canagliflozin and dapagliflozin have shown reduction in
HF and to reduce CKD progression in CVOTs. Canagliflozin has primary
renal outcome data from CREDENCE. Dapagliflozin has primary heart
failure outcome data from DAPA-HF
4. D
 egludec or U100 glargine have demonstrated CVD safety
5. L ow dose may be better tolerated though less well studied for CVD
effects

TZD10

If A1C above target

If A1C above target

If further intensification
is required or patient is
now unable to tolerate
GLP-1 RA and/or
SGLT2i, choose agents
demonstrating CV
safety:

Cost is a
major issue9-10

If A1C above target

Consider the addition of SU6 OR basal insulin:
• Choose later generation SU with lower risk of
hypoglycemia
• Consider basal insulin with lower risk of
hypoglycemia7

6. C
 hoose later generation SU to lower risk of hypoglycemia,
Glimepiride has shown similar CV safety to DPP-4i
7. D
 egludec / glargine U300 < glargine U100 / detemir < NPH insulin
8. S
 emaglutide > liraglutide > dulaglutide > exenatide > lixisenatide
9. I f no specific comorbidities (i.e. no established CVD, low risk of
hypoglycemia and lower priority to avoid weight gain or no weightrelated comorbidities)
10. C
 onsider country- and region-specific cost of drugs. In some countries
TZDs relatively more expensive and DPP-4i relatively cheaper

If quadruple therapy
required, or SGLT2i
and/or GLP-1 RA
not tolerated or
contraindicated, use
regimen with lowest risk
of weight gain

• Insulin therapy basal
insulin with lowest
acquisition cost
OR
• Consider DPP-4i OR
SGLT2i with lowest
acquisition cost10

Preferably
DPP-4i (if not on GLP-1
RA) based on weight
neutrality

If DPP-4i not tolerated
or contraindicated or
patient already on GLP-1
RA, cautious addition of:
• SU6 • TZD5
• Basal insulin

† Actioned whenever these become new clinical considerations regardless of background glucose-lowering medications.

A1C, glycated haemoglobin; ASCVD, atherosclerosis cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; CVOT, cardiovascular
outcome trial; DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1RA, glucagon-like peptide-1 receptor agonist; eGFR, estimated glomerular filtration rate; HF, heart failure; HFrEF, heart
failure reduced ejection fraction; LVEF, left ventricular ejection fraction; LVH, left ventricular hypertrophy; SGLT2i, sodium-glucose cotransporter-2 inhibitor; SU, sulfonylureas; TZD,
thiazolidinediones; UACR, urine albumin-to-creatinine ratio
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Figure 4. Proposed mechanism of GLP-1R

Figure 5. Proposed mechanism of action of SGLT2
inhibitors
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GLP-1RA is illustrated in Figure 4.8 Its
actions involve the vascular endothelium,
smooth muscle cells, reduction of inflammation over the arterial wall, reduction
in appetite and delay in gastrointestinal
transit time to reduce the rate of absorption. Each of these effects contributes to
reducing the atherosclerotic plaque.
The proposed mechanism of action
for SGLT2 inhibitors is illustrated in Figure
5. Its main action is to lower plasma
glucose by reducing reabsorption of
sugar from the urine. Potentially, it can
reduce the hyperinsulinaemia and hyperleptinaemia associated with the major
pathophysiological processes of DM. In
addition to improving blood sugar level,
SGLT2 inhibitors also help to reduce body
weight and mildly lower blood pressure.
The three commonly prescribed
SGLT2 inhibitors, empagliflozin, canagliflozin and dapagliflozin, have been well
studied in the CV outcome trials EMPAREG OUTCOME, CANVAS PROGRAM
and DECLARE-TIMI 58, respectively. In
patients with type 2 DM, relative risk
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reductions were demonstrated with
SGLT2 inhibitors for CV, hospitalization for
heart failure (HHF) and kidney outcomes:
all three SGLT2 inhibitors reduced HHF
and kidney outcomes and empagliflozin
also demonstrated a 38% relative risk
reduction in CV death. The high risk
(secondary prevention) group in the
DECLARE-TIMI 589 obtained a statistically
significant benefit from SGLT2 inhibitor
treatment (HR for HHF 0.83; p=0.005).
This finding was supported by real-world
data from the CVD-REAL (n=154,528)
and CVD-REAL 2 (n=235,064) studies,
with HRs for HHF and death of 0.54 and
0.60, respectively (both p<0.001).10,11
The renal outcome of the DECLARETIMI 58 study12 showed that treatment
with dapagliflozin caused a substantial
reduction in the risk of clinically significant
renal deterioration in a large and diverse
population of patients with type 2 DM.
After the success in DM patients for both
HF and renal outcomes, dapagliflozin was
also assessed in patients with CHF with
or without DM in the DAPA-HF study.13

The unexpected positive result moves
CHF therapy into a new era because
sacubitril and valsartan combination
therapy is relatively new and quite potent
in alleviating CHF with poor ejection
fraction. The number needed to treat
for this SGLT2 inhibitor to prevent one
primary event was 21 (95% confidence
interval 15–38) regardless of DM status.
Therefore, this is truly a breakthrough
treatment for DM with or without CVD
because of its potency in the treatment
of CHF as well as prevention of CV death.

Conclusion
The future is looking brighter for patients
with DM and preDM, and even patients
with CVD alone. Instead of insulin, the
use of SGLT2 inhibitors might provide
substantial benefit for patients with
preserved renal function, while the use
of GLP-1RA holds promise for obese
patients and, potentially, those with CVD.
A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org

Journal of The Society of Physicians of Hong Kong | 31

Left Atrial Appendage Occlusion for Stroke Prevention: Are We Ready?
Dr Chow Hoi Fan, Danny
References
1. Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC Guidelines for the management of atrial
fibrillation developed in collaboration with EACTS. Eur Heart J 2016;37:2893-2962.
2. Siu CW, Lip Y, Lam KF, et al. Risk of stroke and intracranial hemorrhage in 9727 Chinese
with atrial fibrillation in Hong Kong. Heart Rhythm 2014;11:1401-1408.
3. Fountain RB, Holmes DR, Chandrasekaran K, et al. The PROTECT AF (WATCHMAN left
atrial appendage system for embolic protection in patients with atrial fibrillation) trial. Am
Heart J 2006;151:956-961.
4. Reddy VY, Sievert H, Halperin J, et al. Percutaneous left atrial appendage closure vs
warfarin for atrial fibrillation: A randomized clinical trial. JAMA 2014;312:1988-1998.
5. Holmes DR, Kar S, Price MJ. Prospective randomized evaluation of the Watchman left
atrial appendage closure device in patients with atrial fibrillation versus long-term warfarin
therapy: the PREVAIL trial. J Am Coll Cardiol 2014;64:1-12.
6. Reddy VY, Doshi SK, Kar S, et al. 5-year outcomes after left atrial appendage closure: From
the PREVAIL and PROTECT AF trials. J Am Coll Cardiol 2017;70:2964-2975.
7. Boersma L, Ince H, Kische S, et al. Efficacy and safety of left atrial appendage closure with
WATCHMAN in patients with or without contraindication to oral anticoagulation: 1-year
follow-up outcome data of the EWOLUTION trial. Heart Rhythm 2017;14:1302-1308.
8. Korsholm K, Berti S, Iriart X, et al. Expert recommendations on cardiac computed
tomography for planning transcatheter left atrial appendage occlusion. JACC Cardiovasc
Interv 2020;13:277-292.
9. Chow DHF, Bieliauskas G, Sawaya F, et al. A comparative study of different imaging
modalities for successful percutaneous left atrial appendage closure. Open Heart
2017;4:e000627.
10. Chow DHF, Wong YH, Park JW, et al. Overview of current and emerging devices for
percutaneous left atrial appendage closure. Trends Cardiovasc Med 2019;29:228-236.
11. Meier B, Blaauw Y, Khattab AA, et al. EHRA/EAPCI expert consensus statement on
catheter-based left atrial appendage occlusion. EuroIntervention 2015;10:1109-1125.

Current Status of Transcatheter Aortic Valve Implantation (TAVI)
Dr Luk Ngai Hong, Vincent
Dr Chiang Chi Shing, Michael
References
1. Manning WJ. Asymptomatic aortic stenosis in the elderly: a clinical review. JAMA.
2013;310:1490–1497.
2. Ross J Jr, Braunwald E. Aortic stenosis. Circulation. 1968;38:61–67.
3. Michael MJ, Martin LB, Vinod TH, et al. Transcatheter aortic-valve replacement with a
balloon-expandable valve in low-risk patients. N Engl J Med. 2019;380:1695–1705.
4. Popma JJ, Deeb GM, Yakubov SJ, et al. Transcatheter aortic-valve replacement with a selfexpanding valve in low-risk patients. N Engl J Med. 2019;380:1706–1715.
5. Hyman MC, Vemulapalli S, Szeto WY, et al. Conscious sedation versus general anesthesia
for transcatheter aortic valve replacement: Insights from the National Cardiovascular Data
Registry Society of Thoracic Surgeons/American College of Cardiology Transcatheter Valve
Therapy Registry. Circulation. 2017;136:2132–2140.
6. Oguri A, Yamamoto M, Mouillet G, et al. Clinical outcomes and safety of transfemoral
aortic valve implantation under general versus local anesthesia: subanalysis of the French
Aortic National CoreValve and Edwards 2 registry. Circ Cardiovasc Interv. 2014;7:602–610.
7. Nishimura RA, Otto CM, Bonow RO, et al. 2017 AHA/ACC Focused update of the 2014
AHA/ACC Guideline for the Management of Patients With Valvular Heart Disease: A report
of the American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines. Circulation. 2017;135:e1159–e1195.
8. Baumgartner H, Falk V, Bax JJ, et. al. 2017 ESC/EACTS Guidelines for the management of
valvular heart disease. Euro Heart J 2017;38:2739–2791.
9. Leon MB, Smith CR, Mack MJ, et al. Transcatheter or surgical aortic-valve replacement in
intermediate-risk patients. N Engl J Med. 2016;374:1609–1620.
10. Van Rosendael PJ, Delgado V, Bax JJ. Pacemaker implantation rate after transcatheter
aortic valve implantation with early and new-generation devices: a systematic review. Eur
Heart J. 2018;39:2003–2013.
11. Mylotte D, Lefevre T, Watanbe Y, et al. Transcatheter aortic valve replacement in
bicuspid aortic valve disease. J Am Coll Cardiol. 2014;64:2330–2339.
12. Bourguignon T, Bouquiaux-Stablo AL, Candolfi P, et al. Very long-term outcomes of the
Carpentier-Edwards Perimount valve in aortic position. Ann Thorac Surg. 2015;99:831–837.
13. Mack MJ, Leon MB, Smith CR, et al. 5-year outcomes of transcatheter aortic valve
replacement or surgical aortic valve replacement for high surgical risk patients with aortic
stenosis (PARTNER 1): a randomised controlled trial. Lancet. 2015;385:2477–2484.

Learnings from a Patient Complaining of Dyspepsia
Dr Chung Yat Kiu, Edward
References
1. Bazaldua OV, Schneider FD. Evaluation and management of dyspepsia. Am Fam Physician
1999;60:1773-1784.
2. Lee MMY, Sattar N, McMurray JJV, Packard CJ. Statins in the prevention and treatment of
heart Failure: a review of the evidence. Curr Atheroscler Rep 2019;21:41.
3. Thompson PD, Panza G, Zaleski A, Taylor B. Statin-associated side effects. J Am Coll
Cardiol 2016;67:2395-2410.
4. Cohen DE, Anania FA, Chalasani N; National Lipid Association Statin Safety Task Force
Liver Expert Panel. An assessment of statin safety by hepatologists. Am J Cardiol
2006;97(8A):77C-81C.
5. McKenney JM, Davidson MH, Jacobson TA, Guyton JR; National Lipid Association Statin
Safety Assessment Task Force. Final conclusions and recommendations of the National Lipid
Association Statin Safety Assessment Task Force. Am J Cardiol 2006;97(8A):89C-94C.
6. Gillett RC Jr, Norrell A. Considerations for safe use of statins: liver enzyme abnormalities
and muscle toxicity. Am Fam Physician 2011;83:711-716.
7. Bhardwaj SS, Chalasani N. Lipid-lowering agents that cause drug-induced hepatotoxicity.
Clin Liver Dis 2007;11:597–613, vii.
8. Grundy SM, Cleeman JI, Merz CN, et al. Implications of recent clinical trials for the
National Cholesterol Education Program Adult Treatment Panel III guidelines. Circulation
2004;110:227–239.
9. Stein EA, Amerena J, Ballantyne CM, et al. Long-term efficacy and safety of rosuvastatin
40 mg in patients with severe hypercholesterolemia. Am J Cardiol 2007;100:1387–1396.
10. Ekstedt M, Franzen L, Mathiesen UL, Holmgvist M, Bodemar G, Kechagias S. Statins in
non-alcoholic fatty liver disease and chronically elevated liver enzymes: a histopathological
follow-up study. J Hepatol 2007;47:135-141.
11. Argo CK, Loria P, Caldwell SH, Lonardo A. Statins in liver disease: a molehill, an iceberg,
or neither? Hepatology 2008;48:662-669.
12. Pastori D, Polimeni L, Baratta F, Pani A, Del Ben M, Angelico F. The efficacy and safety of
statins for the treatment of non-alcoholic fatty liver disease. Dig Liver Dis 2015;47:4-11.
13. Wong ND, Shapiro MD. Interpreting the findings from the recent PCSK9 monoclonal
antibody cardiovascular outcomes trials. Front Cardiovasc Med 2019;6:14.

Diabetes Breakthrough Treatment for Cardiovascular Diseases and Beyond
Dr Yip Wai Cheong, Thomas
References
1. Emerging Risk Factors Collaboration, Sarwar N, Gao P, et al. Diabetes mellitus, fasting
blood glucose concentration, and risk of vascular disease: a collaborative meta-analysis of
102 prospective studies. Lancet 2010;26;375:2215-2222.
2. Leung CB, Cheung WL, Li PK. Renal registry in Hong Kong–the first 20 years. Kidney Int
Suppl (2011) 2015;5:33-38.
3. Emerging Risk Factors Collaboration, Di Angelantonio E, Kaptoge S, et al. Association of
cardiometabolic multimorbidity with mortality. JAMA 2015;314:52-60.
4. Ronco C, Haapio M, House AA, Anavekar N, Bellomo R. Cardiorenal syndrome. J Am Coll
Cardiol 2008;52:1527-1539.
5. Dalrymple L, Katz R, Kestenbaum B, et al. Chronic kidney disease and the risk of end-stage
renal disease versus death. J Gen Int Med 2011;26:379-385.
6. Laakso M, Kuusisto J. Understanding patient needs: Diabetology for cardiologists. Eur
Heart J Suppl 2003;5(Suppl):B5-B13.
7. American Diabetes Association Standards of Medical Care in Diabetes –2019 Diabetes
Care 2019;42(Suppl1):S1-S201.
8. Drucker DJ. The Cardiovascular Biology of Glucagon-like Peptide-1. Cell Metab
2016;24:15-30.
9. Wiviott SD, Raz I, Bonaca MP, et al. Dapagliflozin and cardiovascular outcomes in type 2
diabetes. N Engl J Med 2019;380:347-357.
10. Kosiborod M, Cavender MA, Fu AZ, et al. Lower risk of heart failure and death in patients
initiated on sodium-glucose cotransporter-2 inhibitors versus other glucose-lowering drugs:
The CVD-REAL Study (Comparative Effectiveness of Cardiovascular Outcomes in New Users
of Sodium-Glucose Cotransporter-2 Inhibitors). Circulation 2017;136:249-259.
11. Kosiborod M, Lam CSP, Kohsaka S, et al. Cardiovascular events associated with SGLT-2
inhibitors versus other glucose-lowering drugs: The CVD-REAL 2 Study. J Am Coll Cardiol
2018;71:2628-2639.
12. Mosenzon O, Wiviott SD, Cahn A, et al. Effects of dapagliflozin on development and
progression of kidney disease in patients with type 2 diabetes: An analysis from the
DECLARE-TIMI 58 randomised trial. Lancet Diabetes Endocrinol 2019;7:606-617.
13. McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in patients with heart failure
and reduced ejection fraction. N Engl J Med 2019;381:1995-2008.

