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Brintellix takes care of more 
than mood

   Brintellix is a new antidepressant with Multimodal Activity1,4 

   Brintellix is efficacious in treating all the symptoms of 
depression (assessed by MADRS) across a range of patients2-5

   Brintellix also significantly improves cognitive performance 
in depressed patients and reduces the cognitive symptoms 
of depression2,9 that affect most patients6

                 •  These include: concentration difficulties, poor attention, 
problems with memory and difficulty planning6-8

   Brintellix is well tolerated4,5,10-12

   Patients (18-65 yrs) can start, stay and stop on 
Brintellix 10 mg once daily4  

 
1. Bang-Andersen B et al. J Med Chem. 2011; 54(9): 3206-3221. 2. Katona C et al. Int Clin Psychopharmacol. 
2012; 27(4): 215-223. 3. Dragheim M, Nielsen R. A randomized, double-blind, study of vortioxetine versus 
agomelatine in adults with major depressive disorder (MDD) switched after inadequate response to SSRI 
or SNRI treatment. Poster presented at the 53rd NCDEU meeting, May 28-31, 2013, Hollywood, Florida, 
USA. 4. Brintellix. Summary of Product Characteristics. 2013. 5. Alvarez E et al. Int J Neuropsychopharmacol. 
2012; 15(5): 589-600.. 6. Conradi HJ et al. Psychol Med. 2011; 41: 1165-1174. 7. Hammar A, Ardal G. Front 
Hum Neurosci. 2009; 3: 26. 8. Marazziti D et al. Eur J Pharmacol. 2010; 626(1): 83-86. 9. McIntyre R, et al. 
Randomized, double-blind, placebo-controlled study of the efficacy of vortioxetine on cognitive function 
in adult patients with major depressive disorder (MDD). Poster presented at the 52nd Annual Meeting of 
the American College of Neuropsychopharmacology (ACNP), December 8-12, 2013, Hollywood, Florida, 
USA.. 10. Baldwin DS et al. Eur Neuropsychopharmacol. 2012; 22(7): 482-491. 11. Boulenger JP et al.                                    
J Psychopharmacol. 2012; 26(11): 1408-1416. 12. Henigsberg N et al. J Clin Psychiatry. 2012; 73(7): 953-959.
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Editorial

I would like to express my thanks to the editorial board and the 
Federation of the Medical Societies of Hong Kong for once again 
inviting me to join the family of Hong Kong Medical Diary as editor of 
this cardiology issue.

This is a great honour for me and my elite team of cardiologists and 
neurologist. Over the last three and a half years, due to the powerful 
drive of the free market and the magnificent advances in medical and 
interventional technologies, numerous important landmark papers, 
statements and guidelines have been published. Beneficial and practical 
“changes” to our cardiovascular preventive, medical and interventional 
guidelines and daily practice continue to be made on a regular basis.

In this issue, once again we have a marvelous team of practical, 
innovative, experienced, energetic and famous cardiologists and 
neurologist. Over the last twenty years, all of them, as my dearest 
friends and mentors, have taught me a huge amount. They are Dr. Chan 
Charn Fai, Dr. Leung Tat Chi Godwin, Dr. So Yui Chi, Dr. Tsang Kin 
Lun Alan, Dr. Wong Wai Lun Warren and Dr. Yip Shing Biu Alex.

This issue will cover practical topics of interest to frontline doctors in 
their daily practice. From the disease relationship between the heart 
and the brain to dangerous ECG changes, from lipid lowering medical 
therapeutics to cardiovascular intervention and from heart failure to 
novel oral anticoagulant management, our aim is to make lives easier, 
to simplify and update confusing and difficult international statements 
and guidelines, and to rewrite and summarize them in easy and simple 
points for our dearest frontline family practice and non-cardiology 
colleagues.

In the midst of this global financial downturn, terrorism activities, 
regional military conflicts and mounting social pressure in the Hong 
Kong Society, if this cardiology issue of the Hong Kong Medical Diary 
can be of any help to you or your patients in living a healthier, easier or 
happier life, then our simple wish is fulfilled.

I wish you and your family a Merry Christmas and prosperous, healthy 
and happy New Year 2016 !

“Nothing in the world can take the place of persistence.
Talent will not; nothing is more common than unsuccessful men with talent.
Genius will not; unrewarded genius is almost a proverb.
Education will not; the world is full of educated derelicts.
Persistence and determination alone are omnipotent.”

Ray Kroc (1902-1984), 
Founder and Ex-Chairman of McDonalds, who started the miraculous 
standardized franchise business when he was a fifty year-old milk-shake 
salesman in 1954’

MBBS (HK); MRCP (UK); FRCP (Edin); FRCP, RCPS. 
(Glasg), FHKCP (HK); FHKAM (MEDICINE); DGM 
(IRELAND); DCH (LONDON)
Specialist in Cardiology

Editor

www.apro.com.hk

Dr Bernard BL WONG

Dr Bernard BL WONG

Editorial
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Use of Direct Oral Anticoagulants and 
Reversal Agents in Patients with Non-valvular 
Atrial Fibrillation
Dr Tsan-fai CHAN
MBBS (HK), MRCP (UK), HHKAM (med), FHKCP , FRCP (Glasg)
Specialist in Cardiology 

Patients with atrial fibrillation are at increased risk 
of thromboembolism and stroke. Prescription of 
oral anticoagulants has been shown to reduce the 
thromboembolic risk. The availability of clinical scores 
provides a guide when choosing which subgroup of 
patients with non-valvular atrial fibrillation will benefit 
from oral anticoagulants. Traditionally prescribed 
warfarin is limited by its narrow therapeutic index, 
potential drug/food interactions and the need for 
frequent blood checking to monitor clotting profile. 
At present, the main disadvantage of direct oral 
anticoagulants is the lack of a reversal agent in the 
event of significant clinical bleeding. Nonetheless a new 
reversal agent for one of the direct oral anticoagulants, 
digabatran, has recently been approved by the  Food 
and Drug Administration (FDA), and has made a 
significant impact on the management of patients 
prescribed digabatran who suffer significant clinical 
bleeding or urgently require surgery.

Atrial fibrillation increases the risk of stroke in patients 
with or without valvular heart disease. In patients with 
valvular heart disease, namely mitral stenosis, warfarin 
is the only anticoagulant indicated for thromboembolism 
prevention. For patients with non-valvular atrial 
fibrillation, utilization of the CHA2DS2Vas score1 
guides the use of oral anticoagulants. 

C = congestive heart failure      ( 1 point )
H =hypertension      ( 1 point )
A = Age > 75        ( 2 points )  Age = 65- 74    ( 1 point )
D= Diabetes       ( 1 point )
S= stroke / Transient ischemic attack / 
Thromboembolism        ( 2 points )
Va=Aortic vascular disease      ( 1 point )
S = Female      ( 1 point )

In patients who score ≥ 2, thromboembolism prevention 
is indicated in the form of an oral anticoagulant.

Warfarin is the traditional choice but has several 
disadvantages. First, it has a narrow therapeutic index. 
It loses its therapeutic efficacy if the achieved INR is 
too low (< 1.5 ). The risk of bleeding is high if the INR 
is too high (> 4 ). There are substantial risks associated 
with internal bleeding, namely gastrointestinal and 
intracranial bleeding.

Secondly, there are potential drug / food interactions 
with warfarin therapy. Despite education, many 
patients do not comply with the warfarin diet. Many 

Chinese elderly still perceive herbal medications/
supplements to be harmless and concomitant warfarin 
therapy a potential threat. Finally, because of the narrow 
therapeutic index, frequent blood sampling is required 
to monitor INR.

The development  and approval  of  direct  oral 
anticoagulants as a therapeutic agent in non-valvular 
atrial fibrillation has enabled the problems with 
warfarin to be avoided. Four such agents are available 
and currently marketed in Hong Kong.

Dabigatran is a thrombin (factor II) inhibitor and the 
first direct oral anticoagulant available. The remaining 
three are factor Xa inhibitors: apixapan, edoxaban and 
rivaroxaban. Edoxaban is not yet marketed in Hong 
Kong but will soon be available.

All of these oral anticoagulants have advantages over 
warfarin, including a more rapid onset of action, a 
wider therapeutic window and less hemorrhagic 
complications2. They can be prescribed at a fixed dose 
without the need for blood level monitoring. The 
potential for drug/ food interactions is also much less 
compared with warfarin. Although direct comparisons 
have not been made, these new agents have been proven 
to be no less effective than dose-adjusted warfarin for 
prevention and treatment of thromboembolism.

A reduced dose regimen is available for dabigatran 
and apixaban that enables them to be prescribed to 
moderate patients with moderate renal impairment, but 
both agents need to be taken as a bd dose. Rivaroxaban 
can be taken as a single daily dose so compliance is 
improved.

Despite the advantages of direct oral anticoagulants over 
warfarin, the lack of specific reversal agents available 
for market use is a potential clinical concern. This 
applies particularly when a patient has severe clinical 
bleeding or when the patient requires rapid reversal 
of anticoagulant effect if urgent surgery is required. 
The cost for direct oral anticoagulants compared with 
warfarin is also much higher.

In  pat ients  prescr ibed  war far in  therapy ,  the 
anticoagulant effect can be reversed by fresh frozen 
plasma or intravenous vitamin K.

Reversal agents for direct anticoagulants
Idarucizumab (Praxbind ) is a humanized monoclonal 
anti-body fragment with high affinity for dabigatran that 
selectively and immediately reverses its anticoagulant 
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effect. It has a binding affinity that is around 350 x 
higher than dabigatran to thrombin and it binds free 
and thrombin-bound dabigatran3. It competitively 
inhibits the effect of dabigatran on thrombin. In a 
clinical study4 the anticoagulant effect of dabigatran 
was completely reversed in 88- 98 % of patients after a 
bolus intravenous dose of 5 g Praxbind and there was 
immediate onset of action without any evidence of drug 
related adverse events or immunogenic reactions. It is 
indicated in patients prescribed dabigatran who develop 
serious bleeding or need for urgent surgery.

Praxbind was approved by the FDA in October 2015 for 
clinical use and should be available for clinical use in 
Hong Kong when this article is published.

In the case of other factor Xa antagonists, a reversal 
agent andexanet alpha, a recombinant factor Xa variant 
that specifically binds the Xa inhibitors, is in clinical 
development5. This agent also lacks coagulant activity 
and and will hopefully be available for clinical use in 1 
-2 years. 

In addition to these competitive inhibitors, a non-
specific reversal agent that binds to the direct oral 
anticoagulant by electrostatic interactions, PER977, is 
also in clinical development6.

In  conc lus ion ,  the  ava i lab i l i ty  o f  d i rec t  ora l 
anticoagulants improves the safety of patients who 
require oral anticoagulants. The novel reversal agent for 
dabigatran (Praxbind) will be of clinical benefit. 

References
1. January CT etal  American College of Cardiology / American Heart 

Association. Task Force on Practice Guidelines, 2014 AHA/ ACC/HRS 
guideline for the management of patients with AF : a report of the 
American College of Cardiology / American Heart association Task 
Force on Guidelines and the Heart rhythm society. J Am Coll Cardiol. 
2014 Dec., 2 ,64 ( 21) : e1- 76 

2. Chai-Adisaksophia C et al The impact of bleeding complications in 
patients receiving target specific oral anticoagulants : a systematic 
review and meta-analysis. Blood 2014 : 124 : 2450-8

3. Schiele F et al. A specific anti-dote for dabigatran : functional and 
structural characterization. Blood 2313 : 1 25 : 3554- 6

4. Idarucizumab for dabigatran reversal . Charles V Pollack et al June 22, 
2025. New England Journal of medicine

5. Lu G et al. A specific antidote for reversal of anticoagulant by direct 
and indirect inhibitors of coagulation factor Xa. Nat med. 2013 : 19 : 
446-51.  

6. Ansell JE et al. Use of PER 977 to reverse the anticoagulant effect of 
edoxaban. New Eng J med 2014 ; 371 : 2141-2
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Choices of Coronary Artery Stent
Dr Godwin TC LEUNG
FRCP, FACC
Specialist in Cardiology

Dr Godwin TC LEUNG

Percutaneous coronary intervention (PCI) has become 
one of the most frequently performed therapeutic 
procedures in medicine. Drug eluting stents (DES) 
with controlled release of antiproliferative agents 
have reduced the risk of restenosis and repeat 
revascularization, compared with the bare metal stent 
(BMS). Nonetheless DES have their own limitations, 
including risk of late stent thrombosis. The development 
of late adverse events may be related to impaired 
endothelialization, stent fracture, neoatherosclerosis and 
chronic inflammatory response to the metallic material 
or the non-absorbable polymer. Patents are required to 
take dual anti-platelet therapy (DAPT) for a prolonged 
period of time (usually for at least 12 months) after 
DES implantation to prevent stent thrombosis and 
therefore are at increased risk of bleeding complications. 
New platforms and drugs for DES that are aimed at 
improving safety and efficacy have been developed. A 
few recent clinical trials on the use of DES are reviewed 
in this article. 

Patients at high risk of bleeding
Patients at high risk of bleeding who undergo PCI 
often receive BMS followed by 1 month of DAPT or 
a second-generation DES with a shortened course of 
DAPT. This also applies to patients who have elective 
non-cardiac surgery that requires interruption of DAPT 
within 12 months of PCI. A polymer-free and carrier-
free drug-coated stent has been developed that transfers 
umirolimus (also known as biolimus A9), a highly 
lipophilic sirolimus analogue, into the vessel wall 
over a period of 1 month. A study has been published 
recently on the use of this type of DES involving 2466 
patients1. In this randomized, double-blind trial, this 
type of DES was compared with a very similar BMS in 
patients with a high risk of bleeding who underwent 
PCI. All patients received just 1 month of DAPT. At 390 
days, the primary safety end point (composite of cardiac 
death, myocardial infarction, or stent thrombosis) had 
occurred in 112 patients (9.4%) in the DES group and in 
154 patients (12.9%) in the BMS group (risk difference, 
−3.6 percentage points; 95% confidence interval [CI], 
−6.1 to −1.0; hazard ratio, 0.71; 95% CI, 0.56 to 0.91; 
P<0.001 for non-inferiority and P=0.005 for superiority). 
During the same time period, clinically driven target-
lesion revascularization was required in 59 patients 
(5.1%) in the DES group and in 113 patients (9.8%) in 
the BMS group (risk difference, −4.8 percentage points; 
95% CI, −6.9 to −2.6; hazard ratio, 0.50; 95% CI, 0.37 to 
0.69; P<0.001). In conclusion, among patients at high 
risk of bleeding who underwent PCI, a polymer-free 
umirolimus-coated stent was superior to a BMS with 

respect to the primary safety and efficacy end points 
when used with a 1-month course of DAPT. 

Bioresorbable Vascular Scaffolds
Stents that are fully bioresorbable have been developed 
to provide mechanical support and drug-delivery 
functions, followed by complete bioresorption over 
several years. The use of BVS may prevent many of 
the limitations of metallic stents and the artery has 
the potential to restore its native vasomotor function. 
Because these novel devices are not metallic stents and 
are expected to leave no permanent material within the 
vessel, they have been termed "bioresorbable vascular 
scaffolds". The first fully absorbable scaffold (Absorb 
Bioresorbable Vascular Scaffold, BVS) is made of Poly-L-
lactic acid (PLLA), a biocompatible material commonly 
used in medical implants such as resorbable sutures. The 
anti-proliferative drug used is everolimus. The scaffold 
is hydrolyzed and degraded into lactic acid and further 
metabolized into carbon dioxide and water. It can be 
completely resorbed after 2 to 3 years. The ABSORB 
III study has shown that treatment of noncomplex 
obstructive coronary artery disease with BVS was non-
inferior to second generation DES, with respect to 
target-lesion failure at 1 year2. This large, multicenter, 
randomized trial enrolled 2008 patients with stable 
or unstable angina to receive a BVS or an everolimus-
eluting cobalt–chromium stent. Target-lesion failure at 
1 year occurred in 7.8% of patients in the BVS group 
and in 6.1% of patients in the DES group (difference, 1.7 
percentage points; 95% confidence interval, −0.5 to 3.9; 
P=0.007 for non-inferiority and P=0.16 for superiority). 
There was no significant difference between the BVS 
group and the DES group in rate of cardiac death (0.6% 
and 0.1%, respectively; P=0.29), target-vessel myocardial 
infarction (6.0% and 4.6%, respectively; P=0.18), or 
ischemia-driven target-lesion revascularization (3.0% 
and 2.5%, respectively; P=0.50). Device thrombosis 
within 1 year occurred in 1.5% of patients in the BVS 
group and in 0.7% of patients in the DES group (P=0.13). 

Patients with Diabetes Mellitus
Patients with diabetes mellitus (DM) have a higher risk 
of restenosis and repeat revascularization. The choice of 
DES in the treatment of patients with DM and coronary 
artery disease who are undergoing PCI has been 
debated. Previous studies that compared paclitaxel-
eluting stents(PES) with stents eluting sirolimus or 
its analogues (everolimus or zotarolimus) produced 
contradictory results, ranging from equivalence between 
stent types to superiority of everolimus-eluting stents 
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(EES). A recent study involved 1830 patients with DM 
and coronary artery disease who underwent PCI and 
received either a PES or an EES3. The primary end point 
was target-vessel failure, defined as a composite of 
cardiac death, target-vessel myocardial infarction, or 
ischemia-driven target-vessel revascularization at 1-year 
follow-up. At 1 year, PES did not meet the criterion 
for non-inferiority to EES with respect to the primary 
end point (rate of target-vessel failure, 5.6% vs. 2.9%; 
risk difference, 2.7 percentage points [95% confidence 
interval, 0.8 to 4.5]; relative risk, 1.89 [95% confidence 
interval, 1.20 to 2.99]; P=0.38 for non-inferiority). There 
was a significantly higher 1-year rate in the PES group 
than in the EES group of target-vessel failure (P=0.005), 
spontaneous myocardial infarction (3.2% vs. 1.2%, 
P=0.004), stent thrombosis (2.1% vs. 0.4%, P=0.002), 
target-vessel revascularization (3.4% vs. 1.2%, P=0.002), 
and target-lesion revascularization (3.4% vs. 1.2%, 
P=0.002). In summary, in patients with DM and coronary 
artery disease who underwent PCI, PES were not non-
inferior to EES, and resulted in higher rates of target-
vessel failure, myocardial infarction, stent thrombosis, 
and target-vessel revascularization at 1 year. 

Dual therapy stent
The dual therapy stent (DTS) is designed to repair vessel 
injury, regenerate the endothelium and foster natural 
vessel healing by accelerating endothelial coverage 
and controlling neo-intimal proliferation through a 
combination of luminal endothelial progenitor cell 
(EPC) capture technology and abluminal sirolimus 
drug elution, delivered from a bioresorbable polymer. 
The stent comprises a luminal CD 34 antibody surface 
coating that captures EPCs circulating in the blood to 
the stent to form an endothelial layer that provides 
protection against thrombosis and modulates restenosis. 
In the randomized REMEDEE study (Randomized 
study to Evaluate the safety and effectiveness of an 
abluminal sirolimus coated bio-engineered Stent trial)4 

, the DTS showed similar angiographic and clinical 
outcomes to the paclitaxel-eluting stent (PES). The DTS 
was found to be non-inferior to the PES in 9-month 
angiographic in-stent late lumen loss, 0.39 ± 0.45 mm 
versus 0.44 ± 0.56 mm (p noninferiority = 0.0012). At 12 

months, the occurrence of major adverse cardiac events 
was 8.9% in the DTS group and 10.2% in the PES group 
(p = 0.80) with no difference in mortality, occurrence of 
myocardial infarction, or target lesion revascularization. 
No stent thrombosis was reported in either group. One-
year clinical outcome from the one-thousand patient 
REMEDEE Registry was presented during the annual 
Transcatheter Cardiovascular Therapeutics annual 
meeting this year. The REMEDEE Registry is designed 
to evaluate the DTS for the treatment of coronary 
lesions in the routine clinical care setting. The registry’s 
primary endpoint of one-year target lesion failure was 
reported as 5.7%, The individual cardiac event rates 
reported were 1.7% cardiac death, 0.7% myocardial 
infarction, and 4.4% ischemia driven target lesion 
revascularization. The registry also showed a very low 
stent thrombosis rate of 0.6%. There was no incidence 
of late stent thrombosis; all thrombotic events occurred 
within the first 9 days of implantation. 
Conclusion
Coronary stents are an essential component of PCI. This 
article has only reviewed a few clinical trials and is by 
no means exhaustive. In addition, many new coronary 
stents with new design are being developed. There is 
no doubt that improvement in stent technology and 
drugs will continue and will benefit more high risk 
patients, such as those with DM or high risk of bleeding. 
Limitations of coronary stents will be resolved and 
patients and doctors will have more choices.

References
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ECG Abnormalities – Fatal Encounter
Dr Yui-chi SO

MBBS (HK) MRCP (UK.,IRE).FRCP(Edin).FACC.FHKCP
Cardiologist

Dr Yui-chi SO

Hundreds of ECGs are performed every month and 
historically, the vast majority have been considered 
normal. Nonetheless with developments in knowledge, 
many ECGs are now considered not quite so “benign”. 
This article hopes to enlighten the reader about the 
“abnormalities” that are now detected.

PR interval
Prolonged – If the PR interval exceeds 200 ms , it 
is considered to indicate Primary Heart Block. A 
progressive increase in PR interval is termed Type IIa 
Wenkebach heart block. In the absence of hemodynamic 
compromise, reassurance and observation is all that 
is required. It commonly presents in the very young 
patient, especially athletes, and the elderly where vagal 
tone is high.
Shortened – PR interval <120 ms. It is important to 
determine the presence of delta wave. An ECG in Wolff-
Parkinsion White syndrome will show a shortened PR 
interval as the atrial pulse travels down the fast track of 
accessory pathway.
Previously, a term known as fast accelerated atriohisian 
tract causing a short PR interval was known as Lown-
Ganong-Levine syndrome. It was considered benign 
although some questioned its existence.
Another common cause of short PR is junctional rhythm 
that may have an isorhythmic P-QRS phenomenon.

QT interval
Prolonged – a QTc interval that exceeds 460 ms is 
considered prolonged and is due to prolonged myocyte 
repolarization: for males 350-450 ms and for females 
360-460 ms. QTc = QT/ (RR/1000) square root. Prolonged 
QT predisposes the patient to Torsades de Pointes, 
as evidenced by a long-short-long sequence. It may 
cause VF and ultimately sudden cardiac death. At least 
ten distinct types of mutations including Na, K and 
Ca channel ions across the cell membrane have been 
identified. The QT interval usually shows dynamic 
change i.e .normal in one ECG but maybe prolonged in 
another.

The average age at presentation is 30 yrs old.
High risk cases include patients with:-
1. Hx of aborted sudden cardiac death
2. QTc >530 ms
3. Syncopy
4. Family history of sudden cardiac death.
5. Symptoms presenting in the first year of life.

One specific form of long QT is Brugada Sx:-
Transmission is autosomal dominant and the most 
common type is due to Na channel SCN5A mutation. 
SCNA5A mutations account for 20-30 % of clinically 
diagnosed cases of Brugada Sx. ECG is characterized by 
a raised ST segment in the right precordial leads. Type 1 
ECG is diagnostic with 2 mm ST segment coved shaped 
elevations. Type 2-3 is saddle shaped with or without ST 
segment elevation. It is thought to be due to a transient 
outward K current that is greater in the epicardium than 
the endocardium. Fever can inactivate SCN5A that may 
cause VF.
Provocative tests can be performed using Na blocking 
agents such as :- Procainamide 10 mg/kg IV over 10 
min; or Fleicnide 2 mg/kg IV over 10 min. If intravenous 
access is unavailable, a single oral dose of Fleicanide 400 
mg can be given.
Treatment:-
β blocker; ICD implantation; Left sympathetic ganglia 
denervation.

Short QT 
A QTc interval <360 ms should be considered abnormal. 
The prevalence of QT <320 ms is 0.08% and the 
prevalence <340 ms is 0.3%. It is usually inherited with a 
high incidence of VF during childhood. It is usually due 
to a gain in function of K channels and is more common 
in men.
Treatment is ICD implantation.

Early Repolarization Syndrome:-
Tall T waves that are usually detected in the precordial 
leads of the young is generally benign. It is considered 
to be early repolarization if there is J point elevation > 
2mm in more than two contiguous leads. 

J point is due to a transient outward current in the 
epicardium but not the endocardium. Prominence of 
the J wave and resultant VF are bradycardia dependent. 
High risk individuals are those with J point elevation 
over inferior, lateral and even global leads. ST segment 
elevation with a horizontal and descending trend has 
a poor prognosis. All these features predispose the 
patient to idiopathic VF. The incidence of asymptomatic 
young adults with early repolarization is estimated to 
be 1:3000 in the general population. Among survivors 
of idiopathic VF, early repolarization is six times more 
frequent than in a control group. Surviving patients 
with early repolarization have double the chance of 
recurrent VF.
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CPVT Catecholamine Polymorphic VT:-
This is another form of life threatening polymorphic 
VT that may be encountered during treadmill testing. 
The patient has a normal ECG at rest but stress testing 
reveals polymorphic VT and bidirectional VT can also 
be seen. It is genetically determined and occurs in the 
presence of normal heart structure and normal QTc. It 
is related to chromosome 1 with mutation of the cardiac 
ryanodine receptor gene (RyR2) that controls Ca ion 
influx.
The mean age of onset is 8 years old although the first 
syncopy may not present until adulthood. > 60 % of 
patients experience their firstt syncopy or cardiac arrest 
by age 20. It can cause sudden cardiac arrest and VF 
in young adults. Some presentations may be mistaken 
for epilepsy since prolonged time of hemodynamic 
compromise may cause twitching. DAD-triggered 
activity is thought to be the underlying mechanism.
Treatment:-
Emergency treatment involves an IV push of β blocker 
and later consideration of ICD implantation.

QRS Duration:-
A duration the exceeds 120 ms for the QRS complex is 
considered abnormal. The electrical impulse either goes 
through the bundle branches with block or just goes 
through the ventricular myocytes without going through 
the bundle branch-Purkinjie system. i.e. VT circuit.

T wave Morphology
Many different forms of T wave change are encountered, 
most of which are considered “non- specific”. T wave 
has diverse morphology due to numerous causes:- 
structural; genetic; metabolic; autonomic; psychological; 
drug induced. Therefore the T wave may demonstrate 
dynamic changes in the same patient! The duration 
of the T wave signifies ventricular repolarization and 
corresponds to closure of the aortic valve. One variant 
of T wave that may have pathological significance is 
the “hyperacute T wave with peak” in the presence of 
myocardial infarction or long QT Sx. All other forms 
of T wave are rather “non-specific” and should be 
interpreted in the context of the whole clinical picture.

U wave
This follows the T wave during the normal relaxation 
phase of cardiac muscle and begins with the second heart 
sound. It is usually positive and seldom exceeds 0.2 mV. 
The T-U interval is rate independent. The origin of the U 
wave is controversial. It has been speculated to be stretch 
induced DAD during diastole. It is also non-specific 
when detected. Nonetheless it never merges with the T 
wave, thus a coved or bifid T wave is T wave, not U wave, 
pathology. Negative U wave may signify underlying 
cardiac pathology or drug toxicity eg. Digoxin.

Conclusion
When interpreting an ECG, care should be taken to 
examine the intervals and compare serial changes 
to identify any difference. When the ECG is highly 

suspicious of arrhythmia, closely supervised treadmill 
testing may be conducted to detect any significant 
dynamic interval changes that are VT/VF induced. 
Further consultation with an electrophysiolgist may be 
necessary in doubtful cases since a structurally normal 
heart may not be as “normal” as it appears!
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Introduction
Dual Anti-Platelet Therapy ( DAPT ) is prescribed in 
acute coronary syndrome and for patients undergoing 
percutaneous coronary intervention. The optimal 
duration of such therapy is nonetheless unclear. It is 
generally believed that the shortest duration possible 
is ideal since the risk of bleeding is minimised. The 
important factors that determine length of therapy have 
not been determined.

International guidelines advise continuation of DAPT 
for 12 months following ACS ST-segment elevation 
myocardial infarction (STEMI), non-ST-segment 
elevation myocardial infarction (NSTEMI), and stable 
angina, based on randomized clinical trial data. Thus 
12 months of DAPT as a minimum is advised based on 
quite solid and evidence-based data.1,2

What did the trials tell us?
The CURE trial in 20013 showed that clopidogrel for 
3 to 12 months was beneficial in patients with acute 
coronary syndrome without ST elevation but there was 
an increased risk of bleeding. TRITON4 in 2007 extended 
the study to 15 months in patients with ACS scheduled 
to undergo PCI, and showed that prasugrel reduced 
ischemic events but also increased the risk of bleeding, 
including fatal bleeding. There was no effect on overall 
mortality. PLATO5 in 2009 advised up to 12 months 
therapy, and compared ticagrelor with clopidogrel. In 
patients with ACS, ticagrelor reduced mortality from 
vascular causes, myocardial infarction or stroke but 
increased the rate of non-procedure related bleeding. 

Physicians thus have to balance the risks and benefits 
of therapy, especially with the more potent drugs since 
longer duration of  DAPT equates to a higher risk of 
bleeding. 

When bleeding occurs, it is more common and of larger 
magnitude early on during the treatment period. If 
a patient has a major gastrointestinal bleed because 
of gastric ulcer, it is more likely to occur soon after 
commencement of DAPT. The risk of bleeding generally 
recedes over time. If a patient does not have a bleeding 
episode during the first 12 months, the risk of bleeding 
thereafter should be less. Nonetheless it is difficult to 
predict the likelihood of bleeding in subsequent months 
when a patient is first prescribed DAPT.

The  CHARISMA tr ia l  in  2006  sugges ted  that 

clopidogrel was beneficial in patients with symptomatic 
atherothrombosis but harmful in those with multiple 
risk factors.6 Overall, there was no difference in the 
reduction in myocardial infarction, stroke or death 
from cardiovascular causes. It is one of the few trials 
where therapy has continued beyond 12 months, 
with a median of 28 months. Bleeding risk was low 
for clopidogrel and the incremental risk over the low 
baseline risk with aspirin was rather small after about 
6 to 9 months. This was encouraging if continuation of 
DAPT was planned. Although the risk associated with 
clopidogrel appears to be low, it may not be so for the 
more potent prasugrel or ticagrelor.

TRILOGY ACS in 2012 showed that among patients 
with unstable angina or myocardial infarction without 
ST elevation, prasugrel had no difference in the effect 
and bleeding when compared with clopidogrel with 
a treatment up to 30 months (median follow up of 17 
months).7 

 In CHARISMA, the overall trial was neutral or negative, 
but in the subgroup of patients with prior ischemic 
events, there appeared to be some benefit in those with 
prior STEMI or NSTEMI. All these indirect subgroup 
data support a potential additional benefit of treatment 
longer than a year in patients with ACS or high risk of 
thrombosis.

The PEGASUS trial in 2015 studied the potential 
benefits and bleeding risks of ticagrelor.8 With a median 
follow up of 33 months, it showed that in patients with 
myocardial infarction more than 1 year ago, ticagrelor 
reduced the risk of cardiovascular death, myocardial 
infarction and stroke, but increased the risk of major 
bleeding. In the study, high risks patients included 
those aged ≥ 50 years, diabetics, and those with a prior 
myocardial infarct > 1 year ago, multi-vessel CAD or 
renal impairment with CrCl < 60ml/min. Patients with 
a higher bleeding risk were excluded and included 
those with bleeding disorder, history if ischemic stroke 
or haemorrhage, CNS tumor or vascular abnormality, 
recent GI bleed or major surgery, on dialysis or with 
severe liver disease. 

Some medium sized trials have examined different 
treatment durations for DAPT. The major limitation 
of all these trials is that they were underpowered. 
None found a benefit of continuing DAPT in stable 
patients with stents, and all identified an increased risk 
of bleeding with the risk of major bleeding doubled 
in some cases. Another limitation was the different 
definitions of bleeding although even those that applied 
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the Bleeding Academic Research Consortium (BARC) 
definition reported a doubling in the rate of BARC-
defined bleeding. 

The DAPT trial is an important study. It studied the 
effect of extended DAPT for a further 18 months 
beyond the standard 12 months treatment in patients 
with coronary stenting. There was a reduction in stent 
thrombosis, major cardiovascular and cerebrovascular 
events, but once again, an increased risk of bleeding.9

 
So in high risk patients with ACS, extended DAPT may 
offer clinical benefit although the consequence is an 
excessive risk of bleeding. In patients who undergo PCI, 
the stent is another determinant of benefit in extended 
dual antiplatelet therapy. It is clear that second-
generation drug-eluting stents (DES) have a much lower 
rate of stent thrombosis than first-generation DES, and 
probably also a lower rate of stent thrombosis than bare 
metal stents (BMS).

The EXAMINATION trial in 2014 showed that in 
the setting of STEMI with a second-generation DES, 
there was less stent thrombosis after 2 years follow-up 
compared with that with BMS.10 

For stable patients in the OPTIMIZE trial, patients were 
randomized to second-generation DES with either 3 or 
12 months of DAPT. With more than 3000 patients, it 
showed that 3 months of DAPT was not inferior to 12 
months and there was no significant increase in risk 
of stent thrombosis.11 It provided some reassurance in 
the event DAPT is stopped prematurely, for example 
patients who develop bleeding or who require urgent 
surgery. It provided some rationale and at least 
some guidance on the safety parameters for early 
discontinuation or interruption of DAPT.

The PARIS registry in 2013 had more than 5000 
patients.12 It showed that DAPT discontinuation 
mattered most when it was within 30 days, and even 
worse when stopped within 7 days. Nonetheless when 
treatment was stopped on the doctor’s recommendation, 
it did not appear to be associated with any adverse 
outcomes.

Discussion
There are many different factors that can modify the 
benefit to risk ratio. If a patient has stable angina and 
single-vessel disease with a single DES, the risk of stent 
thrombosis with a second-generation DES is quite low, 
and the rate of ischemic events is also low, provided 
other risk factors are well controlled. Such a patient 
would have very different long-term potential risks and 
benefits from DAPT when compared with, for example a 
DM patient with a large STEMI who continues to smoke.

More trials are needed to determine whether DAPT can 
be shortened with the use of bio-absorbable stents. For 
the current second-generation DES, registry data and 
some randomized clinical trials suggest that shorter 
duration of DAPT is not necessarily associated with a 
catastrophic outcome and does not lead to excessive 
ischemic or thrombotic events.

It is also unclear whether treatment is targeted at just 
the coronary lesion with the stent, or the whole vascular 
tree. The longer trials like CHARISMA, TRILOGY ACS, 
and the PEGASUS suggested possible long-term benefit, 
perhaps indicating that we are treating the entire patient.

For an extended course of DAPT, clopidogrel and 
aspirin can be used: it is cheaper and they can be 
combined into one tablet that may improve drug 
compliance. The safety profile from the CHARISMA 
showed that there was some excess bleeding risk 
although it did not appear excessive. Ticagrelor can also 
be used, especially when different dosages are required 
such as 60mg BD and 90mg BD, and more evidence is 
becoming available about the safety and efficacy of its 
prolonged use. 

For PCI patients, extended DAPT can be prescribed 
for those who receive intracoronary radiation or 
brachytherapy for restenosis, as well as those with 
complex stenting procedures and lots of overlapping 
or bifurcation stents, especially first-generation DES. 
Intravascular ultrasound (IVUS) or optical coherence 
tomography (OCT) can be used to assess opposition and 
avoid mechanical problems such as under-deployed 
stents that may increase the risk of stent thrombosis.

It is important to realize what guidelines want to 
achieve: a uniform approach to a certain disease. But 
there are so many factors to consider. At times, the 
physician must look beyond the overall trial and realize 
there are different subsets and subgroups. In reality, 
patients have many kinds of ischemic and bleeding risks 
that may not have been well-represented in the trials.

Conclusion:
It is vital that physicians continue to interpret trial 
data cautiously, with treatment decisions made on an 
individual patient basis. It is almost impossible to find 
a one-size-fit-all guideline if the best benefit to risk ratio 
is to be achieved for individual patients. To achieve 
the largest benefit to risk ratio, the patient’s bleeding 
risk must be assessed as well as their thrombotic 
risk. Other risk factors of atherosclerotic disease such 
as blood pressure, Hba1c, LDL must also be under 
optimal control and the need for smoking cessation 
must be reinforced. For PCI patients, stents should 
be correctly sized, and properly deployed with good 
opposition. Left main, triple vessel disease, bifurcation 
lesion, and suboptimal revascularization may indicate 
a higher thrombotic risk and influence the decision for 
prolongation of DAPT. Clinical symptom and functional 
assessment, such as stress MRI-heart, can also be used 
to assess any residual ischemia before stopping DAPT.  
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A recent paper reported that after a single stroke there 
is continuous cognitive decline that may accelerate in 
the long term.1 This reiterates the close relationship 
between vascular disease and dementia. A cure for 
dementia is unlikely to have been found by 2025 and 
its prevalence will double every 20 years.2 It is high 
time to promote brain health that shares many vascular 
risk factors. Subclinical brain MRI markers of vascular 
damage are frequently encountered and have been 
attracting attention for risk factor stratification and early 
intervention. 

Vascular cognitive impairment (VCI) is any cognitive 
defect associated with cerebrovascular injury. It is an 
“umbrella” term that encompasses milder forms and 
various patterns including the long-used vascular 
dementia. Often there is widespread involvement of 
periventricular white matter. Clinically, psychomotor 
slowing, executive dysfunction and memory deficits 
are more prominent. The memory deficits in VCI 
affect memory retrieval more than encoding. Mood 
disturbances, including depression, apathy and 
pseudobulbar affect are common in the early course of 
VCI. 

Lesions of VCI include subclinical brain infarcts 
(SBIs), cerebral microbleeds (CMBs) and white matter 
hyperintensities (WMHs), collectively known as small 
vessel disease (SVD) (Fig. 1). MRI reports often quote 
“multiple subcortical T2-hyperintesities which are 
suggestive of microvascular ischaemia” in asymptomatic 
patients. This should not immediately be cause for alarm 
because the number of lesions may be small and may just 
be age-related changes. Studies are ongoing to objectively 
define the cut-off number or volume of lesions. 

Figure 1. 
(a) Mild WMH (arrow) next to lateral ventricle, otherwise 
brain parenchyma is normal. (b) The periventricular WMHs 
are confluent and lacunar infarcts (arrows) are present. This 
represents severe SVD.  Abbreviations: WMH: white matter 
hyperintensity; SVD: small vessel disease

VCI and Alzheimer’s disease (AD) have generally 
been considered two non-overlapping diseases. It is 
an oversimplification to say that both VCI and AD 
are diseases of older people and commonly occur 
by coincidence. A key hypothesis proposes that AD 
and SVD either co-exist in individuals or interact in a 
pathological process. Interestingly, CMBs are commonly 
found in 20 to 30% of patients with AD.3 Distribution 
of CMBs in AD is similar to that in sporadic cerebral 
amyloid angiopathy (CAA), suggesting that CMBs in 
AD are more likely to be related to CAA. CAA is small 
vascular damage characterized by vascular deposition of 
β-amyloid protein and is almost uniform, being  found 
at autopsy in more than 90% of AD cases. It is possible 
that the intriguing process that may link SVD with AD 
is CAA, for which CMB is an increasingly important 
neuroimaging marker.4 Although the mechanisms by 
which CMBs might influence cognitive decline remain 
unclear, CMBs have been speculated to cause direct 
structural damage to surrounding brain tissue, leading 
to disruption of frontal-subcortical circuits and nearby 
neurons. Alternatively they may have an indirect effect 
including arteriolar narrowing causing hypoperfusion 
and micro-ischaemic damage. It is unknown whether 
CMBs are a general neuroimaging marker of small 
vessel disease or have little influence on cognitive 
function. In short, there is clearly a need to thoroughly 
explore CMBs that may be the pathogenic link between 
VCI and AD. 

Dementia has a very long prodrome period which 
pathological process is ongoing before clinical symptoms 
appear. Thus risk factors should have an effect at 
middle age or earlier. Two studies have examined 
such a relationship. A prospective UK cohort study 
involved 7,830 adults aged 35–55 years at baseline who 
underwent a series of cognitive assessments starting 12 
years later.5 It showed that both the Framingham general 
cardiovascular disease risk score and the Framingham 
stroke risk score were related to decline in reasoning, 
verbal fluency, vocabulary and global cognition, but 
not memory. Another study was performed in Finland 
and was a double-blind randomised controlled trial of 
1,260 individuals aged 60–77 years who were recruited 
from previous national surveys.6 Inclusion criteria 
were CAIDE (Cardiovascular Risk Factors, Aging and 
Dementia), Dementia Risk Score of at least 6 points and 
cognition at a mean level or slightly lower than expected 
for age. Individuals were randomly assigned in a 1:1 
ratio to a 2 year multi-domain intervention (diet, exercise, 
cognitive training, vascular risk monitoring), or a control 
group (general health advice).  A neuropsychological test 
battery was used for assessment. Results showed that 
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multi-domain intervention could improve or maintain 
cognitive functioning in at-risk elderly people from 
the general population although the p value was not 
markedly significant. 

Both the above mentioned Framingham risk and CAIDE 
scores can easily be found in the web and are free. The 
CAIDE dementia and Framingham risk scores predict 
cognitive decline in late middle age. Nonetheless the 
Framingham risk score may be superior to the dementia 
risk score when used in primary prevention to assess risk 
of cognitive decline and target modifiable risk factors.

The risk factors are well known as they are common 
to heart disease. The key aim should be to shift our 
preventive health focus to the broader concept of 
promoting brain health, encompassing stroke and 
dementia, as well as VCI, functional impairment, and 
age-related cognitive decline. Interventions to improve 
heart health will greatly benefit brain health. The ageing 
population and the shifting demographics highlight 
the need for continued aggressive efforts to target 
traditional and emerging vascular risk factors, with the 
goal of improving brain health globally.

At the 2014 Dementia Awareness Week in London, The 
Blackfriars Consensus Statement was launched.7 It states 
that the scientific evidence for dementia risk reduction 
is evolving rapidly and is now sufficient to justify action 
that incorporates dementia risk reduction in health 
policies and raises a wider awareness about which 
factors can reduce the risk of developing dementia. 
It is intended to help raise awareness among policy 
makers and the wider healthcare workforce as well as 
the public that dementia is amenable to risk reduction 
in similar ways to other non-communicable diseases. In 
other words, effective public health policies to tackle the 
major chronic disease risk factors of smoking, physical 
inactivity, alcohol and poor diet across the population 
will help reduce the risk of dementia in later life. It 
strengthens the case for action to create the physical 
and economic environments that will support people 
to lead healthier lives; for example, transport plans and 
investment that promote more walking and exercise as 
part of everyday life. We need to start to “think brain, 
think heart” as brain health is inexorably linked to 
heart health. We can add healthy years to our lives by 
reducing risks earlier on.

Adopting the same concept, the Department of 
Medicine and Therapeutics at The Chinese University 
of Hong Kong (CUHK) has conducted a screening 
programme between 2012 and 2015 that reveals that 
one-third of 800 older adults aged 65 or above in the 
community suffer from moderate to severe brain small 
vessel disease (SVD). Among the severe SVD patients, 
those with minor stroke will have a 3.4 times higher risk 
of developing dementia over 3 years.

Studies conducted by CUHK and other international 
groups show that those with high blood pressure, blood 
sugar and lipid level as well as smoking habit are at 
higher risk of SVD.8 A simple but essential integrated 
healthy lifestyle should include (Fig. 2): 
• Monitoring and controlling blood pressure, blood 

sugar and lipid levels

• Stopping smoking
• Maintaining a healthy weight
• Reducing excessive alcohol consumption
• Carrying out physical exercises and mental 

activities such as reading, using a computer or 
playing games (such as board games) regularly

• Maintaining an active social life (e.g. joining elderly 
centres or interest classes and participating in 
volunteer work, etc.) 

Figure 2.
Healthy lifestyle to minimize vascular risk and cognitive 
decline.
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Statins are the new aspirin
~ Heart Protection Study (HPS) Investigators 2001’

STATIN - a near perfect class of drugs
Statins, HMG-CoA reductase (rate-limiting enzyme in 
liver cholesterol synthesis) inhibitors, are one of the 
most powerful medical innovations of the 20th century. 
They very effectively modify the lipid profile:
LDL     18 – 60% (dose dependent)
HDL     5-15%
TG        -37%                                     (Table 1)

Figure 1   Data from STELLAR Trial

Table 1 
Mega-Studies Drugs Year Number 

of 
Subjects

10/20 LDL-
reduction
mmol/L

MI/CHD 
Death 
reduction

Total 
Mortality
reduction

4-S10 Zocor 
(Simva-
statin)
10-40mg

1994 4444 20 4.9 → 3.14 
36%↓

34% 30%

WOSCOPS11 Pravachol 
(Pravastatin)
40mg 

1995 6596 10 5.0 →3.7
26%↓

31% 22

CARE12 Pravachol
(Pravastatin)
40mg

1996 4159 20 3.6 → 2.6
28%↓

24% 9% 
(NS)

AFCAPS/
TEXCAPS13 Mevacor 

(Lovastatin)
20-40mg

1998 6605 10 3.9 → 2.9
26%↓

25% +3% 
(NS)

LIPIDS14 Pravachol 
(Pravastatin)
40mg 

1998 9014 20 3.9 → 2.9
25%↓

24% 22%

Table Legend
4-S: 					   
Scandinavian Simvastatin Survival Study
WOSCOPS:  West of Scotland Coronary Prevention Study

CARE:  Cholesterol and Recurrent Events
              AFCAPS/TEXCAPS:  Air Force/Texas Coronary  			 
              Atherosclerosis Prevention Study 
LIPIDS:  Long-Term Intervention with Pravastatin in Ischemic Disease
10 :  Primary Prevention
20 : Secondary Prevention
NS:  Non-Significant
MI:  Myocardial Infarction
CHD:  Coronary Heart Disease

In addition to biochemical lipid profile improvement, 
statins also achieve a powerful evidence based “Hard 
End-Point” improvement in morbidity and mortality.
(Table 1), (Table 2)

Table 2
Mega-
Studies

Drugs Year Number 
of 
Subjects

10/20 LDL-
reduction
mmol/L

MI/CHD 
Death 
reduction

Total 
Mortality
reduction

HPS Zocor 
(Simvastatin)
40mg

2002 20,536 10-20 3.4→2.4
29%↓

27% 13%

PROSPER Pravachol 
(Pravastatin)
40mg

2002 5,804 10-20 3.8→2.8
27%↓

19% 3% (NS)

ASCOT-
LLA

Lipitor
(Atovastatin)
10mg 

2003 10,305 10 3.5→2.4
29%↓

36% 13% (NS)

PROVE IT 
– TIMI 22

Lipitor
80mg vs 
Pravachol 
(Pravastatin)
40mg

2004 4,160 20

<10days 
from 
Acute 
Coronary 
Syndrome

2.75
Lipitor → 
1.61(51%↓)
Pravachol 
→
2.47(22%↓)	
18%

18% 28% (NS)

Regardless of,
- which trial you are referring to, 
- whether it is on primary or secondary prevention, 
- or morbidity or mortality
a statin can give your patient a 20~30% improvement in 
lipid profile & cardiovascular morbidity/mortality

Nonetheless although minimal, statins are not without 
contraindications or adverse effects (especially at higher 
doses)

Statin treatment is contraindicated in,
- active liver disease
- unexplained, persistent elevation of liver enzymes
- pregnant or lactating women
Common side-effects (generally more frequent with 
higher dosages) include:
-  gastrointestinal discomfort 		  9%
-  myalgia				    2%
-  ALT/AST (>3X upper limit, persist for 2 weeks)0.1-0.9%
-  Discontinuation due to various reasons	 3.6%  
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Figure 2  Only ~ 0.5% of patients develop persistent Liver 
Function Derangement

Figure 3  Only ~ 2% of patients suffer myalgia

Figure 4  Only ~ 3% discontinue therapy due to adverse 
events

Statins may be considered a near perfect class of drugs. 
They are efficient, effective and life-saving with few 
side effects. They have been meticulously studied by 
numerous mega-trials, with virtually no fatal adverse 
events and have a very reasonable price.

Nonetheless statins are not quite perfect for the following 
reasons,

- Gastrointestinal discomfort, myalgia and liver 
enzyme elevation is not  uncommon at higher 
doses

- Myopathy and rhabdomyolysis have been seen 
with each statin (only a few reported cases for each 
statin over the world in the past decade)

- The risk of myopathy increases when statins 
are used concomitantly with niacin, fibrates and 
pharmacological agents that share the cytochrome 
P450  sys tem (cyc losporon ,  i t raconazo le , 
ketoconazole, macrolide antibiotics erythromycin 
and clarithromycin, amiodarone and verapamil.)

- Price is reasonable, but not inexpensive especially 
at high doses 

- LDL goals are frequently not attained (in 64% of 
patients) despite repeat dose increases i.e. “Rule of 
Six”(Figure 5), (Figure 6)

Figure 5 Only ~ 40% of the HK high risk and CHD patients 
achieved the LDL target

Figure 6 “Rule of Six”

In the author’s experience, statins make lipid lowering 
treatment much easier and more effective. Over 95% of 
patients are happy with their improved lipid profile and 
no side-effects after just one month of treatment. For the 
physician, the remarkable improvement in prognosis is 
very rewarding.

Each man is the architect of his own destiny.
                            ~ Appius Claudius Caecus 340 - 273B.C.
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Atorvastatin (Lipitor), a very good 
example of how a statin helps
Pharmacology:
Atorvastatin (Lipitor) is a synthetic lipid lowering agent 
– statin, that is a competitive inhibitor of HMGCoA 
reductase.

Recommended dosage:
10 - 80mg PO, once a day

Potency:
Atorvastatin (Lipitor) is one of the most potent statins 
and reduces:
• Total cholesterol: 30 - 46%
• LDL 41–61%
• TG 14 - 33%
and increases:
• HDL 5.1 – 8.7%

Side-effect profile:
Like most statins, Atorvastatin (Lipitor) is very safe at 
various dosages
• Liver transaminases > 3 times ULN (upper limit of 

normal):
▪ 10mg 0.2%
▪ 20mg 0.2%
▪ 40mg 0.6%
▪ 80mg 2.3%

• Creatine Phosphokinase > 10X
▪ 0.1%

• Rhabdomyolysis

Table 3 Atorvastatin (Lipitor) vs Rhabdomyolysis
Trial Rhabdomyolysis
MIRACLE 0%
CARDS 0%
ASAP 0%
ASCOT Only 1 non-fatal case (out of 

5, 168 patients) with multiple 
confounding febrile illness and 
alcohol abuse 

In the author’s experience, the most common side-effect is 
myalgia (3-5%). Nonetheless myalgia was well tolerated 
by over 95% of affected patients and treatment with 
Atorvastatin (Lipitor) continued and was unremarkable.

Statins have a broad spectrum of use with substantial 
evidence of benefit.
Primary Prevention:-

ASCOT – LLA Trial (Figure 7 & 8)
(Anglo-Scandinavian cardiac Outcomes Trial Lipid 
Lowering Arm) 2003’
Table 3 Atorvastatin (Lipitor) vs Rhabdomyolysis
• Atorvastatin (Lipitor) 10mg QD vs Placebo
• 10, 3 05 patients
• 3. 3 years follow-up
• Hypertensive patients with total cholesterol ≤ 6.5mmol/L and ≥ 3 

additional CV risk factors. (Note: this is a very common patient 
profile for a family doctor)

Figure 7 ASCOT – LLA 
~ Atorvastatin (Lipitor) 10mg o.d. reduced the incidence of 
non-fatal and fatal CHD by 36%

Figure 8 ASCOT – LLA Study
~ Atorvastatin (Lipitor) 10mg o.d. reduced the incidence of 
non-fatal and fatal stroke by 27%

High risk primary prevention (Patient with diabetes 
mellitus):- 

CARDS (Figure 9)
(Collaborative Atorvastatin Diabetes Study) 2004’
• Atorvastatin (Lipitor)  10mg QD vs Placebo
• 2, 838 patients
• 3.7 years follow-up
• Type II Diabetes with LDL ≤ 4.14mmol/L and TG ≤ 

6.78mmol/L plus, one CV risk factor (hypertension, 
retinopathy, micro / macroalbuminuria, or smoker)
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Figure 9 CARDS Study
~ Lipitor 10mg reduced major CV events by 37%

Secondary prevention:-

Low risk secondary prevention (Patient with coronary 
artery disease) 

REVERSAL (Figure 10)
(Reversal of atherosclerosis with aggressive lipid 
lowering) 2002’
• Atorvastat in  (Lipi tor )  80mg vs  Pravachol 

(Pravastatin) 40mg 
• 654 patients
• Coronary artery disease with coronary angiogram 

indicated
• Coronary atherosclerosis (total plaque volume) 

measured by intravascular ultrasound (IVUS), our 
current gold-standard.

• 18 months of follow-up

Figure 10   REVERSAL Study
~ Atorvastatin (Lipitor) 80mg showed significant halting 
of plaque progression and CRP reduction vs Pravachol 
(Pravastatin) 40mg QD

Moderate risk secondary prevention (patient with 
myocardial ischemia or infarction)
MIRACL
(Myocardial-Ischemia Reduction with Aggressive 
Cholesterol Lowering)  2002’

• Atorvastatin (Lipitor) 80mg vs Placebo
• 3, 086 patients
• 16 weeks follow-up
• Myocardial ischemia or infarction in the previous 

1-4 days
• Atorvastatin (Lipitor) reduced by 16% (P = 0.048) 

the combined endpoint of 
▪ all cause death, 
▪ non-fatal myocardial infarction, 
▪ resuscitated cardiac arrest and 
▪ worsening angina with objective evidence and 

urgent hospitalization.

High risk secondary prevention (Patient with ACS - 
acute coronary syndrome)
PROVE IT – TIMI 22 (Figure 11)
(Pravastatin or atorvastatin Evaluation and Infection 
Therapy 
– Thrombolysis in Myocardial Infarction 22) 2004’
• Atorvastatin (Lipitor ) 80mg QD vs Pravachol 

(pravastatin) 40mg QD
• 4, 160 patients
• 2 years follow-up
• < 10 days of ACS - Acute Coronary Syndrome 

(Myocardial infarction & Unstable angina)19

Figure 11. PROVE IT – TIMI 22
Atorvastatin (Lipitor) 80mg QD reduced 16% more all cause 
mortality and major CV events compared with Pravachol 40mg 

Renal protection for patients with DM and proteinuria
• Planet I (Prospective Evaluation of Proteinuria 

and Renal Function in Diabetes Patients with 
Progressive Renal Disease) Study35

▪ Type I or Type II patients age > 18 years old 
with proteinuria (urine protein : creatinine 
ratio(Upcr) 500-5000mg/g)

▪ Atorvastatin (Lipitor) 80mg vs Rosuvastatin 
(Crestor) 10mg vs Rosuvastatin (Crestor)40mg

▪ 353 patients, follow-up for 52 weeks
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Atorvastatin 80mg Rosuvastatin 
10mg

Rosuvastatin 
40mg

Protein : creatinine 
ratio (Upcr)
Baseline vs 52 weeks

0.87
(p=0.033)

1.02
(p=0.83)

0.96
P= 0.53)

Change in eGFRml/
min per1.73m2 
baseline : 52 weeks

-1.61
P=0.21

-3.70
P= 0.0098

-7.29
P=0.0002

• Atorvastatin (Lipitor) offers a significant renal 
protection effect in patients with DM and proteinuria

The above data is evidence that Atorvastatin (Lipitor) 
is a very good statin. It
• Is easy to use, once-a-day oral tablet
• Achieves very potent lowering of LDL
• Significantly reduces morbidity and mortality 

across a broad spectrum of patients:-
▪ Primary prevention,
▪ High risk primary prevention (Diabetic 

patients),
▪ Secondary prevention,
▪ Moderate risk secondary prevention and 
▪ Secondary prevention with very high risk

• Provides significant renal protection for DM 
patients with proteinuria 

• Is very safe
• Well tolerated
• and provides value for money

It is no surprise that Atorvastatin- Lipitor is one of the 
most commonly used statins in the world.

“上醫醫未病之病，中醫醫欲病之病，下醫醫已病之病”
	 	 	 	 ~扁鵲 (401-310BC)

Rosuvastatin (Crestor) – a very potent statin with 
strong data supporting primary prevention

Rosuvastatin (Crestor) has been marketed in Hong 
Kong since 2000 and is the newest statin. It has been 
shown to be highly effective in reducing LDL by up to 
63%. To date, Crestor is the most potent LDL lowering 
statin. Rosuvastatin (Crestor) 10mg enables significantly 
more patients to achieve their LDL target, thereby 
reducing the need to titrate to higher doses. It produces 
a significant increase in HDL and decrease in TG across 
the dose range. (Figure 1) (Figure 14)26

Figure 14

Rosuvastatin (Crestor) enjoys a good overall tolerability 
profile, comparable with other statins on the market:
• < 3% rate of withdrawals due to adverse events 

(Figure 15)
• adverse events usually mild and transient
• with 10-40mg dose, rhabdomyolysis is very rare (< 

0.01%) (Figure 16)
• favorable benefit-risk profile.

Figure 15
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Figure 16

There have been two major breakthroughs for mankind 
from Crestor

The first human study on regression of atheroma:- 

ASTEROID 2006’27

• A Study To Evaluate the effect of Rosuvastatin 
On Intravascular ultrasound –Derived coronary 
atheroma burden

• 507 patients
• Follow-up 24 months
• Patients with angiographic coronary stenosis > 25%
• Crestor 40mg vs placebo
• LDL reduction down to 1.56mmol/
• Intravascular ultrasound measurement of coronary 

atheroma volume revealed the following:
• 0.79% median reduction in percent atheroma volume 

over the entire coronary vessel and 
• 9.1% median reduction in atheroma volume in 

the 10mm section of coronary vessel with heaviest 
plaque burden P< 0.001

• → For the first time since the discovery 94 years 
ago (by Herrick J.B. in 1912) of atheroma as the 
cause of coronary artery disease, the size of these 
atheromatous plaques can be regressed.

The first human study on “successfully treating normal 
people” with no medical or vascular disease:- 

JUPITER - Nov. 2008’28

• Justification for the Use of statins in Primary 
prevention: an Intervention Trial Evaluating 
Rosuvastatin (JUPITER)

• 17, 802 patients
• Mean follow-up 1.9 years, (proposed 4 years, pre-

mature termination because of the unforeseeable 
overwhelming positive results)

• Men ≥ 55 years, women ≥ 65 years, LDL < 3.4mmol/L, 
TG < 5.7mmol/L, with High-Sensitive CRP (hs-CRP) 
≥ 2mg/l and no cardiovascular or cerebrovascular 
disease.

• Crestor 20mg QD vs placebo

• 44% reduction in the hard composite end-point -- 
cardiovascular death, non-fatal stroke, non-fatal 
myocardial infarction, unstable angina or arterial 
revascularization (p< 0.00001) (Figure 17)

• 20% reduction in total mortality (P = 0.02) (Figure 
18)

Figure 17

Figure 18

This is the first time in our 300, 000 years of Homo 
Sapiens existence that we have been able to treat ‘normal’ 
subjects with baseline characteristics:- 
•   Median age       		 66
•   Median hsCRP 		 4.2mg/L
•   Median LDL 		  2.8mmol/L
•   Median BP 		  134/80mmHg and
•   Median HBA1C 	 5.7%
with a statin and achieved a significant reduction 
in cardiovascular morbidity and mortality and total 
mortality.

Is a more powerful weapon available?
Ezetimibe (Ezetrol)
Ezetimibe (Ezetrol) is the newest lipid lowering agent 
and is the first of a new class of cholesterol absorption 
inhibitors. It has been marketed in Hong Kong since 2004.

Mechanism:
After absorption, ezetimibe localizes at the brush 
border of the small intestine to prevent and decrease 
the delivery of intestinal cholesterol to the liver. The 
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reduced hepatic cholesterol store leads to increased 
clearance of cholesterol from the blood.

Recommended dosing:
10mg QD co-administered with a statin.
Example:
Ezetimibe (Ezetrol) 10mg + simvastatin (Zocor) 20mg → 
Vytorin 10/20mg
Ezetimibe (Ezetrol) 10mg + simvastatin (Zocor) 40mg → 
Vytorin 10/40mg

Drug interactions:
- Cholestyramine: lessens the potency of ezetimibe on 

LDL lowering.
- Fibrate: safety data on co-administration not 

established
- No interaction with statins, digoxin, oral 

contraceptives, glipizide (Minidiab, Glucotrol XL), 
tolbutamine, midazolam (Dormicum), warfarin, or 
cimetidine (Zantac). 

The efficacy:
- Additive effects of ezetimibe with atorvastatin 

(Lipitor), simvastatin (Zocor), pravastatin 
(Pravachol), or lovastatin (Mevacor) on LDL 
reduction

- LDL lowering efficacy of ezetimibe + lowest-dose 
statin is comparable with maximum dose of every 
statin (up to 60% lowering). (Figure 12)

Figure 12
Combined with simvastatin (Vytorin), at a usual starting 
dose of 10/20mg (10mg ezetimibe/ 20mg simvastatin) LDL 
can be reduced by an average 50%.

- Beneficial additive effects on HDL (↓1-5%%), TG 
(↓7-13%) and C-reactive protein (↓35%) (a very good 
independent predictor of future cardiovascular 
events)

- More patients can achieve their target LDL 
compared with statin monotherapy (75% versus ~ 
25%).

The safety and tolerability profile is good
- co-administration with a statin is well tolerated
- incidence of treatment-related adverse events is low 

(19.5% versus 18.1% of placebo)

- low rate of discontinuation due to adverse events 
(3.7% only)

- no rhabdomyolysis or myopathy
- no significant increase in creatine kinase (only 

0.1% of patients CK 10 times upper limit of normal 
compared with 0.4% of those prescribed statin 
monotherapy)

- a slightly higher percentage of patients had elevated 
ALT/AST compared with statin monotherapy (~1%). 
All were asymptomatic, transient and reverted to 
baseline with discontinuation of therapy.

Vytorin (ezetimibe + simvastatin) ~ an update on the 
recent trials

SEAS Trial 2008’24

(Intensive Lipid Lowering with Simvastatin and 
Ezetimibe in Aortic Stenosis)
• 1, 873 patients
• Vytor in  10/40mg (10mg ezet imibe  /  40mg 

simvastatin) vs placebo
• Patients with mild to moderate asymptomatic aortic 

stenosis
• Follow-up 52.2 months
• Primary end-point not reached (a composite of 

major cardiovascular events, including death from 
angina pectoris, heart failure, coronary artery 
bypass grafting, need for percutaneous coronary 
intervention and non-hemorrhagic stroke)

• Ischemic cardiovascular events were reduced by 
22% in the vytorin group (P = 0.02)

SHARP (Study of Heart and Renal Protection)36 2011’

Patient No. 9,270
Patients: 
□ Chronic kidney disease

o  Not on dialysis: elevated creatinine on two occasions
• Men: ≥ 150umol/L
• Women ≥ 130umol/L

o  On Hemodialysis or peritoneal dialysis
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□ Age > 40 years
□ No Hx of MI or coronary revascularization
□ Ezetimibe (Ezetrol) 10mg + simvastatin (Zocor) 

20mg (Vytorin 10/20mg) vs simvastatin (Zocor) 
20mg vs Placebo

Median Follow-up 1.9 years
LDL difference: 0.85mmol/L (Baseline LDL 2.77-
2.78mmol/L)
Result:
□ 17% ↓ in major cardiovascular events (coronary 

death, MI, non-haemorrhagic stroke, or any surgery 
for revascularization). 

□ No significant difference in renal outcomes
□ No significant difference in cancer incidence

The following is the largest, longest and most recent 
lipid lowering trial:

IMPROVE- IT37 2015’ 
□ The Improved reduction of Outcomes: Vytorin 

Efficacy International trial
□ Patient No: 18, 144
□ Published: June 3, 2015
□ Patients: ACS within 10 days
□ Baseline: LDL
□ On statin: 1.3-2.6mmol/L
□ Not-on-statin: 1.3 – 3.2mmol/L
□ Therapy: Simvastatin 40mg + Placebo vs Simvastatin 

40mg + Ezetimibe 10mg (Vytorin 40/10)
□ Results:
□ mean LDL 1.8mmol/L → 1.4mmol/L (P< 0.001)
□ Primary end point (CV death + non-fatal MI + UA 

hospitalization + PCI) 34.7% → 32.7%, 2%↓ (P=0.016)
□ No significant difference in incidence of cancer, liver 

function derangement, myopathy or rhabdomyolysis
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A very substantial portion of the population is not yet 
receiving the preventive or therapeutic measures that 
have been proved to be effective against cardiovascular 
disease.
                  ~ Eugene Braunwald, Shattuck Lecture, 1997

In view of the SEAS, SHARP and IMPROVE-IT trials, 
Ezetimibe (Ezetrol) + Simvastatin (Zocor) → Vytorin is
□ A very potent agent for lowering LDL
□ Effective in reducing cardiovascular morbidity and 

mortality in high risk patients, namely those with:
o Chronic renal impairment/failure (SEAS)
o Aortic stenosis (SHARP)
o Post ACS and from 10 days up to over 9 years 

(IMPROVE-IT)
□ Very safe, and does not increase major side effects 

of cancer, liver function derangement, myopathy or 
rhabdomyolysis

Ezetimibe (Ezetrol) + Simvastatin (Zocor): Vytorin, after 
the results of IMPROVE-IT were published, has become 
one of the author’s favourite prescriptions in daily 
practice!

Is there still a place for the older 
generation lipid lowering agents?
Bile acid-binding resins:
- Most commonly used is Cholestyramine resin
- interrupt enterohepatic bile acid circulation
- LDL ↓ 20-30%, HDL ↑ 5-15%, TG →
- cause gastrointestinal discomfort

Omega-3 fish oil
□ GISSI-HF (Gruppo Italiano per lo Studio della 

Sopravvivivenza nell’Infarto Miocardico) (ESC-
Scientific Congress 2008)
● 1 g daily dosage of Ω-3 PUFA (polyunsaturated 

fatty acid)
● Post myocardial infarction, symptomatic 

congestive heart failure (New York Heart 
Association class II-IV) patients

● 6, 975 patients 
● 3.9 years follow-up
● 9% reduction in all cause mortality (very modest)

□ GISSI (Gruppo Italiano per lo Studio della 
Sopravvivivenza nell’Infarto Miocardico) 1999’
● 11, 324 patients
● Recent acute myocardial infarction
● 1 g daily dosage of Ω-3 PUFA (polyunsaturated 

fatty acid)
● Compared with vitamin E and placebo
● 3.5 years follow-up
● 10% reduction in death, non-fatal myocardial 

infarction and stroke20
□ Mild increase in bleeding risk, patients on warfarin 

must be closely monitored
□ Halitosis, belching, dyspepsia, heart burn and 

nosebleed are not uncommon
□ Long term use may increase the risk of vitamin E 

deficiency

Although they are not expensive, their use is limited 
by their relatively weak effect on LDL lowering (the 
most important key to reduce cardiovascular events), 
common side-effects and very limited benefit in 
reducing cardiovascular morbidity and mortality.

We must not cease from exploration. And the end of all 
our exploring will be to arrive where we began and to 
know the place for the first time.
                                    ~ Thomas Stearns Eliot (1888-1965)

Niaspan (Nicotinic Acid)
Niaspan is a once daily, prolonged-release formulation 
of nicotinic acid. It has been marketed in Hong Kong 
since 2005’. The use of the previous older generation 
nicotinic acid preparations was limited by their side-
effect of flushing. Niaspan retains the traditional 
efficacy of immediate-release nicotinic acid, with 
improved tolerability (less flushing) and avoidance of 
the hepatotoxicity (<1% with elevated liver enzymes) 
associated with previous slow-release formulations. 
As monotherapy, Niaspan reduces LDL by 18-20%. 
Combined with a statin, Niaspan can reduce LDL by up 
to 50% and increase HDL by 30%. 

From an old study carried out before the era of statins, 
the Coronary Drug project 1975’, we know that nicotinic 
acid alone can reduce non-fatal MI by 26%, CVA by 24% 
and new-onset angina by 25%.22

Since 1990, there have been many well conducted trials 
of niacin and Niaspan. (Table 4)
Niaspan was shown to slow down the progression 
of atherosclerosis, regress the atherosclerotic plaque 
volume and decrease cardiovascular morbidity and 
mortality (surrogate and hard endpoints.)

The following are the most recent disappointing studies:
AIM-HIGH Study 2011’
- 3, 414 patients 
- with atherosclerotic cardiovascular disease + LDL < 

1.81mmol/L
- on top of simvastatin (Zocor) 40-80mg/day + 

Ezetimibe (Ezetrol) 10mg /day
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- extended nicotinic acid (Niaspan) 1500-> 2000mg /
day vs Placebo

- pre-mature termination after a mean follow-up of 3 
years

- no significant clinical difference with placebo despite 
a significantly improved level of HDL and TG38

- HPS2-THRIVE Study 2014’
□ 25,673 adults with cardiovascular disease
□ A tablet that contained extended-release niacin 

+ laropiprant
□ 2g extended-release niacin and 40mg laropiprant* 

vs placebo
□ Mean follow-up 3.9 years
□ No significant difference in major CV events 

(non-fatal MI, CV death, stroke or need for 
revascularization)

□ Statistically significant increase in adverse 
events of
▪ Disturbances in DM control
▪ Newly diagnosed DM
▪ GI system discomfort
▪ Musculoskeletal system
▪ Skin
▪ Infection
▪ bleeding

□ the drug was withdrawn from the market in 
2014’39 

*- a prostaglandin D2 receptor DP1 antagonist
  - improves compliance with niacin by reducing flushing 
    by 70%

The side effect of Extended-Release Nicotinic Acid 
(Niaspan) that gives most cause for concern remains 
flushing. In the author’s clinical experience, about 30% 
of patients experience some degree of flushing. Most 
episodes are very mild and decrease in intensity and 
frequency with prolonged use. Only around 5% of 
patients discontinue Niaspan because of flushing.

Some tips to reduce flushing:
● Take the tablet before sleep
● Avoid taking the tablet with alcohol
● Take the tablet with aspirin 
● Avoid tablet surface scratching (there is a very thin 

invisible coating)
● Start at a low dosage and increase slowly

Based on review of the major studies for Nicotinic Acid 
(Niacin) since 1975, it is effective only in the absence 
of statins. Niacin is unlikely to be very beneficial in 
morbidity and mortality reduction in CV patients with 
good control of LDL (< 1.8mmo/L) by a statin.
● The author will occasionally prescribe Niaspan 

in the hope of further reducing cardiovascular 
morbidity and mortality in patients with

● Coronary artery disease,
● Low HDL with high TG and LDL (> 1.8mmol/L) by a 

high dose of statin, or statin intolerance.

Table 4. Major trials for Niacin and Niaspan since 1990’
Trial Year Pt 

population
Trial 
Design

Intervention Results

FATS29 1990 126 men 
with CAD

Angio-
graphic

Niacin 
+colestipol  
vs Lovastatin 
+ colestipol 
vs usual care

decreased % of 
patients with 
progression, 

increased % of 
patients with 
regression 
(p<0.005)

FATS 10 yr 
F/U30

1998 75 pts who 
completed 
FATS

Open label 
contin-
uation
outcomes

Niacin 
+colestipol  + 
Lovastatin vs 
usual care

93% reduction 
in total mortality 
(p< 0.001)

68% reduction 
cardio-
vascular death/
nonfatal MI 
events 
(p< 0.05)

HATS31 167 pts w/
CAD

Coronary 
Angiogram

Niacin/
simvastatin 
+/- 
antioxidants

Regression 
in coronary 
stenosis 
90% reduction 
in CVD events
(p=0.03)

ARBITER 2 
32

2004 167 Pts w/
stable CAD

Carotid IMT Niaspan/
statin vs 
statin alone 
for 1 year

slowed CIMT 
progression

ARBITER 3
33

2006 Pts w/
stable CAD

Carotid 
IMT 1 year 
extension

Open label 
niacin plus 
statin X 24 
mo.

CIMT regression 
at 24 months

Table 4. Major trials for Niacin and Niaspan since 1990’

Fibric acid derivatives
- Induce lipoprotein lipolysis, ↑LDL removal, ↑HDL 

production and reverse cholesterol transport
- LDL ↓ 5-20%, HDL ↑ 10-20%, TG ↓ 20-50%

Figure 19 FIELD Study

FIELD study 2005’: (Figure 19)34

● 9798 patients
● DM patients with total cholesterol 3.0-6.5mmol/l and 

either total cholesterol to HDL cholesterol ratio ≥4.0 
or TG 1.0-5.0mmol/L

● 5 years follow-up
● Fenofibrate (Lipanthyl) 200mg QD vs Placebo
● Combined primary endpoint of reduced non-fatal 

MI or death from coronary heart disease did not 
reach statistical significance (hazard ratio 0.89, 
p=0.16)

● Microvascular and peripheral vascular disease was 
significantly benefited by fenofibrate
▫ Retinopathy and need for laser therapy ↓ 30%
▫ Albumin excretion rate ↓ 15%
▫ Non-traumatic amputation ↓ 38%
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ACCORD Study 2010’:
- 5,518 NIDDM patients
- Mean follow-up 4.7 years
- On top of simvastatin (Zocor)
- Fenofibrate vs placebo
- No significant difference in fatal CV events, non-fatal 
MI, non-fatal stroke  compared with simvastatin (Zocor) 
alone40

In the author’s clinic, a statin is essential for over 95% 
of patients. In view of the possible rhabdomyolysis 
risk when using gemfibrocil with a statin, fenofibrate 
(Lipanthyl) is the only fibrate available in the author’s 
pharmacy. (Figure 20) It’s prescription is reserved 
largely for patients with DM and high TG and low HDL 
despite statin therapy, in the hope that the incidence of 
small vessel disease will be reduced, as demonstrated 
by the FIELD study.

Figure 20 The rhabdomyolysis risk of fenofibrate is much 
lower than that of gemfibrocil

After so many years of R&D, and apart from statins 
and ezetimibe, can we expect more new lipid lowering 
drugs?

PCSK9 inhibitory monoclonal antibodies
Mechanism:
- Proprotein convertase subtilisinkexin type 9 (PCSK9) 

inhibitory monoclonal antibody → increase in the 
numbers of LDL – receptors → further reduce LDL 
liver uptake in statin-receiving patients →↓↓LDL 
levels

Three drugs are being developed by three companies
- Alirocumab Praluent (Sanofi/Regeneron) – Phase III 

trial just finished, 
- Evolocumab (Amgen) – Phase III trial ongoing
- Bococizumab (Pfizer/Rinat Neuroscience) – Phase III 

trial ongoing
Alirocumab (Praluent) –  ODYSSEY Study 2015’ 41

- 2, 341 patients at high risk of CV events
- Baseline LDL level > 1.8mmol/L
- Prescribed in addition to maximum tolerated dose 

of statin
- Alirocumab 150mg (1ml) SC injection Q 2 weeks vs 

placebo
- Follow-up duration: 78 weeks
- LDL: ↓62% (P, 0.001)

- CV events (Post-Hoc analysis of pre-specified 
primary endpoint: CV death + non-fatal MI, fatal + 
non-fatal ischemic stroke + UA requiring admission): 
↓48% ( 1.7 vs 3.3%), P= 0.02

- Adverse events : 
o Overall similar (81% Alirocumab vs 82.5% 

Placebo)
o Significant adverse events: 

• ↑Myalgia (5.4 vs 2.9%, P = 0.006)

The PCSK9 inhibitory monoclonal antibody is our long-
awaited breakthrough. It will be the most potent lipid 
lowering medication since the beginning of the statin 
era in the 1980’s. As demonstrated by the Alirocumab 
– ODYSSEY Study, when combined with a statin, it 
can further reduce LDL by 60% and composite CV 
events by 50% with a very acceptable side effect profile. 
More data will be available from the Evolocumab and 
Bococizumab phase III trials very soon. We hope that 
Alirocumab will be available on the market very soon.

That which we persist in doing becomes easier ….. not 
that nature of the task has changes, but our ability to 
do has increased.
							     
		  ~ Ralph Waldo Emerson (1803-1882)

In a Nutshell – Practical Points
1. Hypercholesterolemia is a very important cause of CHD 

and CVA, the top killers in Hong Kong
2. Hypercholesterolemia is a disease that has no respect for 

age, affecting the very young and the very old.
3. Treatment that lowers cholesterol by 10% reduces the 

risk of CHD death by 15 %. Treatment for more than 5 
years yields a 25% reduction in CHD events.

4. The 2013 ACC/AHA Guideline is up-dated, easy to use 
and good for patient education.

5. For patients with clinical ASCVD, LDL ≥4.9mmol/L 
and NIDDM, therapy with a moderate to high intensity 
statin can be started right away

6. For other patients, the friendly and free ASCVD risk 
estimation software can be used to estimate risk and the 
statin indication/intensity required accordingly.

7. Statins are a near perfect drug for hypercholesterolemia. 
They are simple to use (once-a day), efficient, effective, 
life-saving, and have few side-effects. They have been 
meticulously studied by numerous mega-trials, virtually 
without fatal adverse events and have a very reasonable 
price.

8. No matter which trial you are referring to, for primary 
or secondary prevention, or on morbidity or mortality, a 
statin can improve a patient’s lipid profile by 20-30%.

9. The long–debated safety concerns about statins, suicidal 
and homicidal inclination, psychosis, carcinogenesis, 
rhabdomyolysis and liver damage, have been clarified. 

10. The high potency Crestor, Ezetrol + Statin 
combination therapy and PCSK9 inhibitory 
monoclonal antibody + Statin therapy may help the 
patient achieve target LDL and HDL with minimal 
side-effects.

11. Most patients are asymptomatic when lipid 
lowering therapy is commenced with negligible 
side effects. Good communication is the cornerstone 
of successful lipid management.
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ANSWER SHEET FOR DECEMBER 2015

Answers to November 2015 Issue

Please return the completed answer sheet to the Federation Secretariat on or before 31 December 2015 for 
documentation. 1 CME point will be awarded for answering the MCHK CME programme (for non-specialists) self-
assessment questions.

Palliative Care for the Aged

1 4 82 5 93 76 10
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Name (block letters):____________________________ HKMA No.: __________________ CDSHK No.: _______________

HKID No.: __ __ - __ __ __ __ X X (X) HKDU No.:  __________________ HKAM No.:  ________________

Contact Tel No.:________________________________ MCHK No.:  __________________ (for reference only)

MCHK CME Programme Self-assessment Questions
Please read the article entitled “HYPERCHOLESTEROLEMIA - A GUIDE TO CLINICAL PRACTICE 2015 ~ An 
Update with Implications of Recent Clinical Trials & Medical Management with a Special Focus on New and 
Advanced Medications” by Dr Bernard BL WONG and complete the following self-assessment questions. Participants 
in the MCHK CME Programme will be awarded CME credit under the Programme for returning completed answer 
sheets via fax (2865 0345) or by mail to the Federation Secretariat on or before 31 December 2015. Answers to questions 
will be provided in the next issue of The Hong Kong Medical Diary. 

Questions 1-10: Please answer T (true) or F (false) 

1. Hypercholeterolemia is a disease of the very old people only.
2. Treatment lower cholesterol by 10% for 5 years lower the CHD events by 5%.
3. 2013 ACC/AHA Guideline is not a user friendly lipid management guideline.
4. For NIDDM patient, we need to use ASCVD risk estimator to calculate their 10 year risk to 

consider whether we need to give the patient statin.
5. Statin is a weak class of drug, with no hard evidence on absolute CV disease morbidity and 

mortality reduction and full of dreadful side effects.
6. No matter, on what trial you are referring to, primary or secondary prevention, on morbidity 

or mortality, statin can give your patient a 20-30% improvement.
7. Up to this point of time, the long – debated safety issues on statin, suicidal and  homicidal 

inclination, psychosis, carcinogenesis, rhabdomyolysis and liver damage was clarified. 
8. The high potency Crestor, Ezetrol + Statin combination therapy and PCSK9 inhibitory monoclonal 

antibody + Statin therapy may help us to achieve the LDL and HDL goal with minimal side-effects.
9. PCSK9, when using with statin, can further reduce up to 60% of LDL level and 50% of CV 

morbidity and mortality, as shown in the latest ODSSEY 2015’ study.
10. Since most of the patients do not have a single symptom when you are going to start your 

medication with non-negligible side effects, good communication is the core of successful 
lipid management.

HYPERCHOLESTEROLEMIA - A GUIDE TO CLINICAL PRACTICE 2015
~ An Update with Implications of Recent Clinical Trials & Medical Management 
with a Special Focus on New and Advanced Medications
Dr Bernard BL WONG
MBBS (HK); MRCP (UK); FRCP (Edin); FRCP, RCPS. (Glasg), 
FHKCP (HK); FHKAM (MEDICINE); DGM (IRELAND); DCH (LONDON)
Specialist in Cardiology
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Collecting Antique String Instruments – Part 2

Dr Alex SB YIP

Last episode I gave an introduction to string instruments, 
and here I would like to elaborate and highlight certain 
aspects regarding choosing and collecting string 
instruments, with special mention of the violas and cellos.

A word on the condition of instruments is called for.  
Most of those over 100 years old are not in mint condition 
and different degree of repairs have been done.  Some 
defects have more impact than others.  Major defects very 
significantly affect the desirability of instruments include 
soundpost crack and basebar crack.  The former especially 
at the back, even well repair can reduce the price of the 
instrument by half, especially for violins.  Minor cracks 
if repaired well for example of the ribs generally not 
considered matter too much and acceptable to many.  The 
scroll and head, if by a different maker, would reduce the 
price of the instrument somewhat but minimal effect on 
the sound which it can produce.  Potential buyers must 
check carefully and ask for professional report of the 
condition of old string instruments before making the 
decision to purchase.

It is perhaps surprising that the same instrument when 
played by different players can sound very different, 
so different instruments will suit different players, 
with their different style of playing.  Professional and 
even serious amateur players will not neglect the very 
significant effect on high quality bows on instruments.  
The top level bows, such as those made by Tourte and 
Peccatte from France in the 19th century, when matched 
with high level old Italian instruments, produce such 
a wide spectrum of tone colours that contemporary 
bows simply cannot match.  However, such great 
bows will generally not have significant effect on more 
contemporary instruments, when high quality bows 
of the 20th century French makers, e.g.  Sartory, Lamy, 
Fetique, Ouchard, may be more suitable.  Bows that 
have been worn significantly through playing command 
lesser price than those in near mint condition.

Old instruments when not played for years, can be 
dormant and need time to be woken up by playing.  
Sometimes it can take a few years of regular playing 
to revitalize them.  So it is logical that these quality 
instruments be played regularly to be kept alive, and 
when played by expert musicians their quality can 
further improve.  It often takes months or even years to 
fully explore great instruments so that the individual 
artist can be thoroughly familiar with the instruments’ 
fully potential and capabilities.

Violas, closely related to violins, although slightly bigger 
in size only, sound very different.  Because of its lower 

frequency, its volume tends to be less penetrating than 
violins.  Asian musicians, including Chinese violists, 
have a generally less massive build than Western 
counterparts and hence the size of viola is important.  
Chinese players are generally more comfortable when 
the length of back is no more than 16 inches, and even 
15 inches instruments can produce good volume and 
very comfortable to play with.

In view of the escalating costs of quality old instruments, 
especially old Italian famed makers, modern Italian 
instruments which are approximately 100 years old 
are starting to catch up in price.  Modern is not to be 
confused with contemporary makers which include 
those in last 30 to 40 years.  As a rough rule of thumb, 
pre second World War ( before 1940 ) considered by 
many more desirable than post second World War and 
at their best also produce very high quality instruments 
which are obviously more affordable than old vintage 
violins.  Some contemporary famous makers have a 
waiting list for commission of new instruments and a 
time period of 2 years is not uncommon.

Cellos are more expensive than violins and violas, as 
vintage instruments in good condition much harder to 
find.  Of note also, some famed makers in the past made 
better cellos than violins, such as 18th century Italian 
makers Testore, Grancino, David Tecchler, Godfrillar, 
Montagnana, their cellos by general concensus often 
better than their violins.

Many aspiring young string players are being loaned 
valuable string instruments from various organizations 
and music conservatories.  Whereas there is no doubt 
that having such instruments are very important to 
further develop their instrumental achievement, when 
the moment comes that they have to return their loaned 
instrument is often a painful and depressing one, 
causing considerable stress to the players, for having 
to downgrade very substantially from an quality 
instrument for a few years can be very traumatic and 
takes a long time to readjust!

As I mentioned in my last article, it can be very 
misleading just to test the instrument with your own ear 
in a room of limited size, for some instruments which 
appear to have a big tone next to the ear turn out to have 
inadequate projection in a larger venue. Hence for any 
middle grade instruments, I would suggest to always 
ask your friends to listen from a distance in a reasonable 
size venue.

Dr Alex SB YIP

MBBS (London), MRCP (UK), FRCP (Edinburgh), FHKAM (Medicine)
Specialist in Cardiology and Internal Medicine

Life Style
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Finally, in deciding between whether to go for an 
instrument in mint condition made by a famed maker or 
an instrument with a tone much liked by the player but 
in less than immaculate condition, my advice is to go for 
the tone for the player, but for the mint condition one if 
you are an investor, provided that both instruments are 
asking for reasonable prices.

I was in the audience in Itzhak Perlman recital on 8 
November and have the opportunity to sit in the choir 
seats in the first half and then in the balcony, both 
near central location in the hall.  The sound from each 
location is different, being more silvery in the choir seats 
and stronger in the balcony.  Although I cannot confirm 
that the instrument is his ‘Soil” Stradivarius, but its 
superb projection and bell like top notes and its tonal 
variety had me completely bowled over!
Below left Italian violin made by Eugenio Degani , 
Venice 1897
Below right French violin made by Justin Derazay, 
Mirecourt 1875
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Radiology Quiz

Questions:

Dr Chun LEE

What study is this?
What are the imaging findings?
What is your diagnosis and possible differential diagnosis?
What are the common underlying causes?

MBBS(HK)
Resident, Department of Radiology, Queen Mary Hospital 

1.
2.
3.
4.

(See P.44 for answers)
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Miss Hana YEUNG
Tel: 2527 8285
1 CME PointTUE15 HKMA Kowloon West Community Network - Rosacea and Related Dermatoses

Organiser: HKMA Kowloon West Community Network; Chairman: Dr. LAM Ngam, 
Raymond; Speaker: Dr. LEE Tze Yuen; Venue: Crystal Room IV-V, 3/F., Panda Hotel, 3 
Tsuen Wah Street, Tsuen Wan, N.T.

Miss Hana YEUNG
Tel: 2527 8285
1 CME Point

Date  / Time Function Enquiry / Remarks

TUE1 HKMA Kowloon West Community Network - Advance in Rheumatic Diseases
Organiser: HKMA Kowloon West Community Network and Hong Kong Society of 
Rheumatology; Chairman: Dr. WONG Wai Hong, Bruce; Speaker: Dr. TSUI Hing Sum, 
Kenneth; Venue: Crystal Room IV-V, 3/F., Panda Hotel, 3 Tsuen Wah Street, Tsuen Wan, 
N.T.

1:00 PM

Ms. Candice TONG
Tel: 2527 8285
1 CME PointTHU3 HKMA Hong Kong East Community Network - A Pathophysiological Approach to the 

Treatment of Type 2 Diabetes
Organiser: HKMA Hong Kong East Community Network; Chairman: Dr. AU YEUNG Shiu 
Hing; Speaker: Dr. MA Pui Shan; Venue: HKMA Wanchai Premises, 5/F, Duke of Windsor 
Social Service Building, 15 Hennessy Road, Hong Kong

1:00 PM

Dr LEE Ka Lai
Tel: 2595 6111
1 CME PointTUE8 Inter-hospital Rheumatology Meeting 2015- 1. Cancer Risk and Mortality in Rheumatic 

Diseases (excluding inflammatory myopathies) 2. Case Presentation
Organiser: The Hong Kong Society of Rheumatology; Chairman: Dr ML YIP; Speaker: Dr 
KWONG Ying Yui; Venue: Room 205S, Hospital Authority Headquarters

6:00 PM

Miss Hana YEUNG
Tel: 2527 8285
1 CME PointTHU10 HKMA Kowloon East Community Network - Shingles Prevention from Infectious Disease 

Specialist’s Perspective
Organiser: HKMA Kowloon East Community Network; Chairman: Dr. AU Ka Kui, Gary; 
Speaker: Dr. SO Man Kit, Thomas; Venue: Lei Garden Restaurant (利苑酒家) Shop no. L5-8, 
apm, Kwun Tong, No. 418 Kwun Tong Road, Kowloon

1:00 PM

1:00 PM

Tel: 2835 3460/ 2835 3461PET/ MR (MOLECULAR MR) SYMPOSIUM 2015
Organiser:Hong Kong Sanatorium & Hospital; Chairpersons: Dr Gladys LO; Dr Garrett HO; 
Speakers: Prof Lale UMUTLU; Prof Robert C MCKINSTRY; Venue: Ballroom, JW Marriott 
Hotel Hong Kong.

6:00 PM

Miss Hana YEUNG
Tel: 2527 8285
1 CME PointTHU17 HKMA New Territories West Community Network - New Insight for Atopic Eczema 

Treatment
Organiser: HKMA New Territories West Community Network; Chairman: Dr. CHUNG Siu 
Kwan, Ivan; Speaker: Dr. CHAN Yung;Venue: Pearl Ocean (金霞殿), 1/F., Gold Coast Yacht 
and Country Club (黃金海岸鄉村俱樂部-遊艇會), 1 Castle Peak Road, Castle Peak Bay, 
Hong Kong

1:00 PM

HKMA CME Dept.
Tel: 2527 8452
1 CME Point

HKMA Structured CME Programme with Hong Kong Sanatorium & Hospital Year 2015 – 
Targeted Therapy for General Practitioners
Organiser: The Hong Kong Medical Association & Hong Kong Sanatorium & Hospital; 
Speaker: Dr. KWAN Wing Hong; Venue: Function Room A, HKMA Dr. Li Shu Pui 
Professional Education Centre, 2/F, Chinese Club Building, 21-22 Connaught Road Central, 
Hong Kong

2:00 PM

Ms. Christine WONG
Tel: 2527 8285

HKMA Council Meeting
Organiser: The Hong Kong Medical Association; Chairman: Dr. SHIH Tai Cho, Louis; 
Venue: HKMA Wanchai Premises, 5/F, Duke of Windsor Social Service Building, 15 
Hennessy Road, Hong Kong

8:00 PM

Ms. Nancy CHAN
Tel: 2527 8898

FMSHK Officers’ Meeting
Organiser: The Federation of Medical Societies of Hong Kong; Venue: Gallop, 2/F, Hong 
Kong Jockey Club Club House, Shan Kwong Road, Happy Valley, Hong Kong

8:00 PM

Miss Hana YEUNG
Tel: 2527 8285
1 CME PointWED2

HKMA Central, Western & Southern Community Network - Early Infant Feeding & 
Allergic Disorders
Organiser: HKMA Central, Western & Southern Community Network;
Chairman: Dr. YIK Ping Yin; Speaker: Dr. Barbara CC LAM, JP; Venue: HKMA Central 
Premises, Dr. Li Shu Pui Professional Education Centre, 2/F., Chinese Club Building, 21-22 
Connaught Road Central, Hong Kong

1:00 PM

Ms Jossy TIN
Tel: 2516 6128
Website: 
www.hkpga.org/main.php?id=141

FRI4
HKPGA Capacity Conference cum Annual General Meeting 2015
Pre-conference Workshop on Mental Capacities
Organiser: Hong Kong Psychogeriatric Association; Speakers: Prof Sanford I. FINKEL, Prof 
Camelle PEISAH, Ms Olivia SM LEUNG; Venue: Thornton Room & Huthart Room I, 3/F, 
South Tower of the YMCA-The Salisbury Hotel

9:00 AM

Dr. LEE Wing Yan, Michael
Tel: 2595 6456
1.5 CME PointWED9

Hong Kong Neurosurgical Society Monthly Academic Meeting –Molecular Genetics in 
Glioma
Organiser: Hong Kong Neurosurgical Society; Chairman: Dr Jenny PU
Speaker: Dr CHOW Shuk Wan, Joyce; Venue: M Block Ground Floor Lecture Theatre, 
Queen Elizabeth Hospital

7:30 AM

Ms. Clara Tsang
Tel: 2354 2440
2 CME PointSAT12

CME Lecture - Refresher Course for Health Care Providers 2015/2016
Organiser: The Hong Kong Medical Association; Speaker: Dr. Tam Kui Fu, Stanley; Venue: 
Training Room II, 1/F, OPD Block, Our Lady of Maryknoll Hospital, 118 Shatin Pass Road, 
Wong Tai Sin, Kowloon

2:15 PM

Ms. Karen WONG
Tel: 3605 5843
1 CME PointWED16

HKMA Shatin Doctors Network - Update on the Management of Hypertension
Organiser: HKMA Shatin Doctors Network; Chairman: Dr. MAK Wing Kin; Speaker: Dr. 
WONG Tai Hung, John; Venue: Jasmine Room, Level 2, Royal Park Hotel, 8 Pak Hok Ting 
Street, Shatin

1:00 PM

Ms. Candice TONG
Tel: 2527 8285
1 CME Point

HKMA Yau Tsim Mong Community Network - Complementary and Alternative Medicine 
(CAM) for Childhood Asthma: An Overview of Evidence
Organiser: HKMA Yau Tsim Mong Community Network; Chairman: Dr. CHENG Kai Chi, 
Thomas; Speaker: Prof. HON Kam Lun, Ellis; Venue: Pearl Ballroom, Level 2, Eaton, Hong 
Kong, 380 Nathan Road, Kowloon

9:00 AM

Miss Y.C. YEUNG
Tel: 3119 1858
2 CME Point

The 9th Pong Ding Yuen International Symposium on TCM- Pre-conference Workshop: 
Biological Basis of Clinical Management in Mental Disease
Organiser: Hong Kong Association for Integration of Chinese-Western Medicine; Chairman: 
Dr YU Edwin Chau Leung; Prof ZHANG Zhang Jin; Speakers: Prof YUNG Ken Kin Lam; 
Dr YU Edwin Chau Leung; Dr LAW Andrew Chi Kin; Venue: MDLI (Multidisciplinary 
Laboratory 1, G/F, Lab Block, Faculty of Medicine Building, 21 Sasson Road, Pokfulam, HK

5:30 PM

Calendar of Events
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Date  / Time Function Enquiry / Remarks
Miss Hana YEUNG
Tel: 2527 8285
1 CME PointTHU17 KECN-HKCFP-UCH – Certificate Course for GPs 2015 (Session 6) – Update on DM 

Management
Organiser: HKMA Kowloon East Community Network & Hong Kong College of Family 
Physicians & United Christian Hospital; Chairman: Dr. SHA Kwok Yiu, Edmund; Speaker: 
Dr. KAM Yee Wai, Grace; Venue: V Cuisine, 6/F., Holiday Inn Express Hong Kong 
Kowloon East, 3 Tong Tak Street, Tseung Kwan O

1:00 PM

Ms Eva TSANG
Tel: 2527 8898

THU31
FMSHK Annual Dinner 2015
Organiser: The Federation of Medical Societies of Hong Kong; Venue: Run Run Shaw Hall, 
The Hong Kong Academy of Medicine Jockey Club Building, 99 Wong Chuk Hang Road, 
Aberdeen, Hong Kong

7:00 PM

Ms. Candy YUEN
Miss Ellie FU
Tel: 2527 8285

HKMA Annual Ball 2015
Organiser: The Hong Kong Medical Association; Chairman: Dr. CHAN Yee Shing, Alvin; 
Venue: Conrad Hong Kong, One Pacific Place, 88 Queensway, Admiralty

8:00 PM

Ms. Nancy CHAN
Tel: 2527 8898

FMSHK Executive Committee Meeting 
Organiser: The Federation of Medical Societies of Hong Kong, Veune: Council Chamber, 
4/F, Duke of Windsor Social Service Building, 15 Hennessy Road, Wanchai, Hong Kong

8:00 PM
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Answers to Radiology Quiz

Answer:
1. This is a HRCT study of the thorax. High-resolution 

computed tomography (HRCT) refers to computed 
tomography (CT) with high resolution. High resolution CT 
is a scanning protocol in which thin sections (usually 0.625 to 
1.25 mm) are acquired at 10mm intervals and reconstructed 
using a sharp algorithm (e.g. bone algorithm). HRCT of the 
lung is commonly used for diagnosis and assessment of 
interstitial lung disease.

2. Imaging features include macrocystic honeycombing, 
reticular opacities, traction bronchiectasis, architectural 
distortion and some patchy ground-glass opacities. 
Distribution is apicobasal gradient (whole imaging series 
are not included here) and predominantly with peripheral 
subpleural location.

3. Diagnosis is usual interstitial pneumonitis/pneumonia 
(UIP), previously known as idiopathic pulmonary fibrosis. 
A key imaging differential on cross sectional imaging would 
be non specific interstitial pneumonia (NSIP) but there 
would be characteristic subpleural sparing and absence of 
honeycombing as distinguishing features. Predominant 
ground glass opacities would also be seen in NSIP.

4. Common associations include:
a. Connective tissue disorders
- Rheumatoid arthritis: UIP is considered to be the 

dominant pattern in those with rheumatoid arthritis and 
concurrent interstitial lung disease 

- Systemic sclerosis: can have either a UIP or NSIP 
(commoner) pattern 

- Polymyositis/dermatomyositis: such patients can have a 
UIP or NSIP pattern.

- Mixed connective tissue disease: can have either a UIP or 
NSIP pattern

b. Asbestos related interstitial lung disease: asbestosis 

c. Idiopathic

Dr Chun LEE
MBBS(HK)

Resident, Department of Radiology, Queen Mary Hospital 

Radiology Quiz
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