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Editorial
The role of statins in the management of cardiovascular risk has become firmly established, 
and substantial reductions in low-density lipoprotein cholesterol can be achieved relatively 
easily with the more potent drugs in this group. This results in significant reductions in car-
diovascular events and mortality. However, it is apparent that some degree of risk remains, 
and statins are not always effective in reducing triglyceride levels and have limited effects 
in increasing high-density lipoprotein cholesterol (HDL-C).  Furthermore, some patients can 
only tolerate statins in small inadequate doses, and a few patients cannot tolerate them at 
all, so it is necessary to look for additional or alternative treatments which can correct the 
remaining lipid abnormalities and hopefully reduce the residual cardiovascular risk. 

 At present, the choice of drugs to reduce triglycerides and increase HDL-C lies mainly 
between fibrates and niacin. Niacin is an old drug which has not been used widely because 
of the troublesome side effect of flushing, but in recent years the newer intermediate-
release formulations and the development of laropiprant, which can effectively inhibit the 
flushing reaction, have given a boost to the more widespread use of this medication.

 The first article in this issue of the journal provides a brief review of the role of niacin 
in the management of dyslipidaemia and atherosclerosis.
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TREDAPTIVE® (ER Niacin/laropiprant, MSD) tablets is indicated for patients with combined dyslipidemia (type IIa and IIb according to Frederickson) and primary hypercholesterolemia 
(heterocygeous familial and non-familial), to reduce total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), apolipoprotein B (Apo B) and triglycerides (TG) and increase high-density 
lipoprotein cholesterol (HDL-C) when not controlled by diet and exercise alone. TREDAPTIVE can be used in combination with HMG-CoA reductase inhibitors (statins) or as monotherapy.

Select Safety Information
TREDAPTIVE is contraindicated for use in patients with hypersensitivity to the active substances or to any of the excipients, significant or unexplained hepatic dysfunction, active peptic ulcer 
disease, or arterial bleeding. 

TREDAPTIVE was generally well tolerated in clinical studies. The most common side effects is flushing. Other side effects seen in controlled clinical trials in ≥1% of patients included diarrhea, 
dyspepsia, nausea, vomiting, feeling hot, dizziness, headache, paresthesia, erythema, pruritus, rash and urticaria.

Liver function tests are recommended before initiation, every 6 to 12 weeks for the first year, and periodically (e.g., semiannually) thereafter.  Should an increase in ALT or AST of ≥3X ULN persist, 
reduction of dose or withdrawal of TREDAPTIVE is recommended.  

Physicians contemplating combined therapy with statins and TREDAPTIVE should carefully weigh the potential benefits and risks and should carefully monitor patients for any signs and symptoms 
of muscle pain, tenderness, or weakness, particularly during the initial months of therapy and when the dosage of either drug is increased. Periodic serum CK should be considered in such 
situations. 

Caution should be used when treating Chinese patients with TREDAPTIVE coadministered with simvastatin or ezetimibe/simvastatin (particularly simvastatin doses of 40 mg or higher). Because 
the risk of myopathy with statins is dose related, the use of TREDAPTIVE with simvastatin 80 mg or ezetimibe/simvastatin 10/80 mg is not recommended in Chinese patients.  It is unknown 
whether there is an increased risk of myopathy in other Asian patients treated with TREDAPTIVE coadministered with simvastatin or ezetimibe/ simvastatin.

Diabetic or potentially diabetic patients should be observed closely. Adjustment of diet and/or hypoglycemic therapy may be necessary. TREDAPTIVE should be used with caution in patients with 
renal dysfunction, acute coronary syndrome, or with gout (or predisposed to gout). As with other niacin products, TREDAPTIVE was associated with small reductions in platelet count.

Please consult the full Prescribing Information before initiating therapy.

Data from a study of TREDAPTIVE 2 g/40 mg relative to placebo. The primary end point was safety and LDL-C percent change from baseline across weeks 12 to 24. Patients (N = 1,613; mean age: 58 years) were randomized to TREDAPTIVE 1 g/20 mg (n = 800), nicotinic acid 1 g (prolonged-release formulation) (n = 543), or placebo (n = 270) 
for 4 weeks; patients then advanced directly to TREDAPTIVE 2 g/40 mg, nicotinic acid 2 g, and placebo, respectively, for a total treatment duration of 24 weeks.1

a  Each tablet of TREDAPTIVE contains 1 g of extended-release niacin and 20 mg of laropiprant, a novel flushing pathway inhibitor.2

b  Patients received the following statins: atorvastatin (29%), simvastatin (54%), other statins (pravastatin, fluvastatin, rosuvastatin, lovastatin; 17%). Nine percent of statin patients were taking ezetimibe. Baseline values for the entire cohort were: LDL-C, 113.5 mg/dL (2.9 mmol/L) (mean); HDL-C, 50.8 mg/dL(1.3 mmol/L) (mean); and TG, 
127.0 mg/dL (1.4 mmol/L) (median).1

c Mean percent change from statin-treated baseline.
d Median percent change from statin-treated baseline.

References: 1. Maccubbin D, Bays HE, Olsson AG, et al. Lipid-modifying efficacy and tolerability of extended-release niacin/laropiprant in patients with primary hypercholesterolaemia or mixed dyslipidaemia. Int J Clin Pract. 2008;62:1959–1970. 2. Hong Kong Product Circular (TREDAPTIVE, MSD)

With risk coming from multiple directions,  
add on a multidimensional lipid therapy.

TREDAPTIVE® sends lipids in the right direction.
 Significant improvements  
with 2 g/40 mg when added  
to a statin (P < 0.001)1,a,b

Copyright © 2011 Merck & Co., Inc. All rights reserved.  
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(ER niacin/laropiprant, MSD) tablets
Merck Sharp & Dohme (Asia) Ltd.
27/F., Caroline Centre, Lee Gardens Two, 28 Yun Ping Road, 
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Increased levels of low-density lipo-
protein cholesterol (LDL-C) or apo-
lipoprotein (apo) B and decreased 
levels of high-density lipoprotein cho-

lesterol (HDL-C) or apoAI are major risk 
factors for coronary heart disease (CHD).1 
Lowering LDL-C with statins reduces 
cardiovascular disease (CVD) events, 
and greater reductions produce greater 
benefits.2 However, even with very low 
levels of LDL-C from intensive statin 
treatment, lower levels of HDL-C still in-
crease the risk of CVD events and con-
tribute to the residual CVD risk remaining 
during statin treatment.3  

Nicotinic acid or niacin is the most 
potent HDL-C–raising agent among cur-
rently available lipid-modifying therapies. 
It has been used for the treatment of a 
wide range of lipid disorders for over 50 
years, and was the first lipid-modifying 
drug to show benefits in CVD events and 
mortality in the Coronary Drug Project 
(CDP).4,5 This article provides a brief 
overview of the pharmacological prop-
erties, mechanism of action, and the tol-
erability and efficacy of niacin in clinical 
settings.

Pharmacodynamic 
Profile

Niacin is one of the naturally occurring 
B vitamins (vitamin B3), and dietary de-
ficiency results in pellagra. Pharmaco-
logical doses have favourable effects on 
all traditionally measured lipid parameters, 
including increases in HDL-C and apoAI 
and decreases in atherogenic apoB-
containing particles, LDL-C, triglycerides 
(TG) and lipoprotein (a) (Lp[a]).4-6 Niacin 
also improves HDL and LDL particle size, 
and is the only lipid-modifying drug with 
a beneficial effect on levels of Lp(a).7 
Clinical studies have shown that niacin, 
alone or in combinations (mainly with 
statins), significantly reduces total mor-

niacin for the treatment of 
Dyslipidaemia and atherosclerosis

tality and coronary events and retards 
progression or induces regression of 
carotid or coronary atherosclerosis.4,5,8,9 

Side Effects

The major adverse effect of niacin is the 
vasocutaneous flushing reaction, which 
occurs at doses producing significant 
lipid profile changes. This results from 
the release of prostaglandins, partic-
ularly prostaglandin D2 (PGD2) and to a 
lesser extent PGE2, from subcutaneous 
Langerhans cells activated via the niacin 
receptor, a G protein-coupled receptor 
(GPR-109A).6 Aspirin and non-steroidal 
anti-inflammatory agents reduce the 
severity of niacin-related flushing by in-
hibition of prostaglandin synthesis, al-
though it remains controversial what the 
ideal dose of aspirin should be for this 
purpose.10,11 To reduce flushing, niacin 
should be started at low night-time doses 
(eg, 375 mg daily) and increased gradually 
at intervals of at least 1 week up to 2,000 
mg daily if tolerated. Laropiprant has 
been developed as a selective blocking 
agent for the prostaglandin DP1 receptor 
which mediates the vasodilating effects 
of PGD2.12 The fixed dose combination 
of laropiprant 20 mg with niacin 1 g (Tre-
daptive®, Merck Sharp & Dohme (Asia) 
Ltd.) allows initiation and rapid titration 
of high doses of niacin with minimal 
flushing.12

The safety profile of various dif-
ferent formulations of niacin (immediate-
release, intermediate-release referred to 
as extended- or prolonged-release, and 
slow-release niacin) appears to be largely 
dependent on how the drug is metab-
olized through two major pathways.8,13 
(Figure 1) One pathway has low affinity 
but high capacity forming nicotinuric acid 
by conjugating niacin with glycine, and 
this product is associated with flushing. 
The other pathway has high affinity but 
low capacity and leads to formation of 
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several metabolites, some of which 
are associated with hepatotoxicity. Im-
mediate-release formulations can rapidly 
saturate the high affinity pathway leading 
to greater conversion to nicotinuric acid, 
whereas slow-release formulations 
can delay drug absorption and thus in-
crease the amount of drug metabolized 
by the high affinity pathway. The newer  
intermediate-release formulations such 
as Niaspan® (Abbott Laboratories Ltd.) and 
Tredaptive® were designed to achieve an 
optimal balance of metabolism between 
the two major pathways with minimal 
risk of liver toxicity.8

Treatment with niacin increases 
glucose levels to an unpredictable degree 
in some patients with diabetes or impaired 
glucose control. This can be managed 
by adjusting the diet and treatments for 
diabetes if necessary, and the benefits 
on lipids appear to outweigh any adverse 
effect on glycaemic control.14,15 Uric 
acid levels also tend to increase during 
treatment with niacin, and patients at 
high risk of gout attacks may require ad-
justment of prophylactic treatment with 
allopurinol or other medications.15

Mechanism of Action 

Although the exact mechanisms of action 
of niacin remain uncertain, the benefits 
appear to be mediated by favourable 
effects on TG and HDL metabolism. There 
is evidence that niacin decreases TG li-
polysis in adipose tissue by inhibiting the 
hormone-sensitive lipase via the niacin 

receptor GPR109A, thereby reducing the 
release of free fatty acids (FFAs). The de-
creased flux of FFAs to the liver reduces 
TG synthesis and subsequent hepatic 
release of larger size TG-rich very low-
density lipoprotein (VLDL) particles.7,8,12,16 
(Figure 2) Niacin also appears to decrease 
TG- and apoB-containing lipoproteins 
in the liver by inhibiting hepatic diacylg-
lycerol acyltransferase-2 (DGAT2), a key 
enzyme that catalyzes the final step of TG 
synthesis.17 (Figure 2) There is also good 
evidence indicating that niacin retards the 
hepatic catabolism of apoAI (as opposed 
to apoAII) by inhibiting the putative he-
patocyte HDL catabolism receptor (β-
chain adenosine triphosphate synthase), 
which explains the increase in half-life of 
HDL particles and in the concentrations 
of apoAI-containing HDL subfractions, 
and this augments reverse cholesterol 
transport.7,12 (Figure 2) Several in vitro 
studies have also described anti-inflam-
matory properties of niacin in decreasing 
atherosclerosis, independent of its role 
as a lipid-modifying drug.7

Effect of Niacin on 
Lipoproteins

Niacin is the most efficacious agent 
currently available for increasing low 
HDL-C levels; it typically produces dose-
dependent increases of 15% to 35%.8 
Niacin reduces elevated TG levels by 15% 
to 40%, and higher doses reduce LDL-C 
by up to 25%. Furthermore, niacin can 

reduce circulating concentrations of ath-
erogenic Lp(a) by 30% or more in some 
patients in a dose-dependent manner,8 
and this may be very important as 
current evidence suggests that elevated 
Lp(a) is causally related to premature  
CVD/CHD.18

Effect of Niacin on 
Atherosclerosis and 
Cardiovascular Risk

Several clinical studies have investigated 
the effect of niacin on atherosclerosis 
and CVD outcomes, and a recent meta-
analysis of 11 randomized controlled 
trials involving 2,682 patients in the niacin 
groups and 3,934 in the control groups 
concluded that there were positive 
effects with niacin alone or in combi-
nation therapy on all CVD events and 
on slowing carotid atherosclerosis pro-
gression.9 (Table)

Niacin was first shown to have a fa-
vourable impact on reducing CVD events 
in the CDP trial conducted between 1966 
and 1975. In this prospective, placebo-
controlled, double-blind study in 8,341 
men with previous myocardial infarction 
(MI), niacin significantly reduced nonfatal 
recurrent MI by 26% but did not de-
crease total mortality as compared with 
placebo over a total follow-up of 5 to 8.5 
years.19 The subsequent 15-year follow-
up of subjects enrolled in the study 
showed that mortality in the niacin group 
was 11% lower than in the placebo group 
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figure 1. Metabolism of niacin

Adapted from reference 8. 
6HN = 6-hydroxynicotinamide; MNA = N-methylnicotinamide; NAD = nicotinamide adenine dinuleotide; NNO = nicotinamide-N-
oxide; 2PY = N-methyl-2-pyridone-5-carboxamide; 4PY = N-methyl-4-pyridone-3-carboxamide.
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figure 2. Proposed mechanism of action of niacin on lipoprotein 
metabolism

ApoA-I = apolipoprotein A-I; apoB = apolipoprotein B; DGAT2 = diacylglycerol 
acyltransferase-2; FFA = free fatty acid; GPR109A = G protein-coupled receptor 
109A; HDL = high-density lipoprotein; LDL = low-density lipoprotein; SR-BI = 
scavenger receptor class B type I; TG = triglyceride; VLDL = very low-density 
lipoprotein.Adapted from reference 12.
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(52.0% vs 58.2%; p=0.0004), suggesting 
a late clinical benefit of niacin.20

In the Arterial Biology for the In-
vestigation of the Treatment Effects 
of Reducing Cholesterol (ARBITER-2) 
study, addition of extended-release (ER) 
niacin to ongoing statin therapy for 12 
months in 167 patients with known CHD 
and low HDL-C substantially slowed 
the progression of carotid intima-media 
thickness (CIMT) by 68% vs placebo, 
with CIMT remaining unchanged relative 
to baseline levels in the ER niacin group.21 
Furthermore, in a follow-up of ARBITER-2 
(ARBITER-3), 57 patients receiving ER 
niacin for 24 months showed additional 
significant regression of CIMT (-0.041 
± 0.021 mm; p=0.001 vs placebo).22 
The recent ARBITER 6: HDL and LDL 
Treatment Strategies in Atherosclerosis 
(ARBITER 6–HALTS) study has shown 
that in patients with CHD or a CHD risk 
equivalent who were receiving long-
term statin therapy, and with LDL-C <2.6 
mmol/L and HDL-C <1.3 or 1.4 mmol/L 
(for males and females, respectively), 
niacin resulted in significant regression of 
CIMT and was superior to ezetimibe after 
8 and 14 months of treatment. The in-
cidence of major CVD events was low in 
both groups, but was lower in the niacin 
group than in the ezetimibe group (1% vs 
5%; p=0.04).23 

Although niacin has demonstrated 
beneficial effects on CV outcomes and 

atherosclerosis evolution in clinical trails, 
most of these endpoint trials only in-
volved small numbers of patients and 
had few CVD events with relatively short 
follow-up periods, and the  maximum 
doses of niacin used in some early studies 
were higher than those currently recom-
mended.8,9 (Table) Two large prospective 
trials, Atherothrombosis Intervention in 
Metabolic Syndrome with Low HDL/High 
TG: Impact on Global Health Outcomes 
(AIM-HIGH) and Heart Protection Study 
2: Treatment of HDL to Reduce the 
Incidence of Vascular Events (HPS2-
THRIVE), were initiated to evaluate the 
effect of niacin on CVD outcomes, hoping 
to answer the question on whether the 
addition of niacin to statin decreases CVD 
events conclusively. 

AIM-HIGH Stopped 
Prematurely
The AIM-HIGH trial was stopped pre-
maturely by the US National Heart Lung 
and Blood Institute (NHLBI) in May 2011 
as the addition of high-dose extended-
release (ER) niacin to simvastatin was not 
found to reduce the primary endpoint of 
composite cardiovascular events at 32-
month follow-up, and was associated 
with a slight increase in ischaemic stroke 
(1.6% vs 0.7%).30 Some of the subjects 
in the niacin group who had stroke had 
already stopped niacin treatment for 
several months and up to 4 years. 

The trial enrolled patients with 
stable established atherosclerotic CVD 
who had low HDL-C and high TG. Par-
ticipants were randomized to either ER 
niacin (Niaspan®) in gradually increasing 
doses of up to 2,000 mg per day (n=1,718) 
or placebo (n=1,696). LDL-C levels were 
maintained in the target range of 40–80 
mg/dL (1.0–2.1 mmol/L) with simvastatin 
and additional ezetimibe when necessary. 
The average expected increases in HDL-C 
and reduction of TG levels were seen in 
participants taking niacin compared to 
those on statin alone. It will be interesting 
to see if any subgroups of patients ben-
efited from niacin treatment in the sub-
sequent, more detailed analysis. In our 
experience, there is considerable inter-
individual variation in lipid responses to 
niacin, which may be related to a combi-
nation of genetic and phenotypic factors, 
and it seems likely that the personalized 
medicine approach with careful selection 
of patients having the most appropriate 
baseline phenotype and those who show 
the most satisfactory response to niacin 
treatment should have advantages. The 
HPS2-THRIVE study is larger and in-
cludes a wider range of patients, and 
should help to answer some of the  
outstanding questions.

table. Summary of major niacin trials reporting cardiovascular events with a follow-up period ≥1 year
trial active group control group follow-up (years) cV events in 

active group (n/n)
cV events in 

control group (n/n)
odds ratio (95%ci)

ARBITER 6–HALTS 
(2009)23

Niacin 2 g + any 
statin

Ezetimibe 10 mg + 
any statin

1.2 2/187 9/176 0.25 (0.08, 0.84)

AFREGS (2005)24 Niacin 0.25–3 g + 
gemfibrozil 1.2 g + 
cholestyramine 2 g

Placebo 2.5 1/71 2/72 0.52 (0.05, 5.04)

ARBITER-2 (2004)21 Niacin 0.5–1 g + any 
statin

Placebo + any statin 1 3/87 7/80 0.39 (0.11, 1.40)

HATS (2001)25 Niacin 1–4 g + simv-
astatin 10–20 mg

Placebo 3 1/38 12/38 0.13 (0.04, 0.44)

UCSF_SCOR (1990)26 Niacin 0–7.5 g + 
colestipol 15–20 g

Usual care 2.2 0/48 1/49 0.14 (0.00, 6.96)

FATS (1990)27 Niacin 4 g + 
colestipol 30 g

Usual care 2.7 2/48 10/52 0.24 (0.07, 0.81)

STOCKHOLM (1988)28 Niacin 3 g +  
clofibrate 2 g

Usual care 5 73/279 104/276 0.59 (0.41, 0.84)

CLAS (1987)29 Niacin 4 g + 
colestipol 30 g

Placebo 2 17/94 21/94 0.77 (0.38, 1.56)

CPD (1975)20 Niacin 3 g Placebo 6.2 914/1,119 2,333/2,789 0.87 (0.72, 1.05)

Adapted from reference 9.

A complete list of references can be downloaded from 

www.SOPHYSICIANSHK.org
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Background

There is an increasing demand of 
cosmetic laser procedures from 
the expanding Asian population. 
Understanding the racial dif-

ferences in tissue response to laser and 
light-based therapy is essential to achieve 
optimal outcomes and minimize compli-
cations.1 The risk of postinflammatory 
hyperpigmentation (PIH), blistering and 
subsequent scarring is higher in Asians 
following laser therapy that induces 
skin inflammation. Photoageing in Asian 
skin (Fitzpatrick skin types III–V) often 
manifests at a later age as lentigines in 
females and seborrhoeic keratosis in 
males, in contrast to the early onset of 
deep wrinkles in Caucasians.2 Dermal pig-
mented lesions, including nevus of Ota 
and bilateral nevus of Ota-like macules 
(ABNOMS, Hori’s macules), are more 
commonly seen in Asians. 

Laser application on Asian skin 
differs from that on Caucasian skin in 
several aspects. While the densities of 
melanocytes in Asians and Caucasians 
are similar, more and larger melanosomes 
are present in Asian skin than white skin.3 
The higher epidermal melanin content 
in Asian patients may affect the efficacy 
of lasers in treating dermal lesions, as 
melanin has a wide absorption spectrum 
(from ultraviolet to near-infrared range) 
and thus competes for the laser energy. 
PIH is more commonly seen as an 
adverse effect after laser therapy in 
Asians because the epidermal melanin 
absorbs laser energy, resulting in epi-
dermal damage as well as reduced ex-
posure of target skin components. 
Caution needs to be exercised when 
lasers are used in Asian skin in view of 
reduced effectiveness and higher compli-
cation rate. 

Clinical applications of laser and 
light sources in Asian skin comprise 
treatments for pigmented lesions, 
vascular birthmarks, laser hair removal, 

skin rejuvenation and acne scarring. Part 1 
of this review discusses the use of lasers 
and pulsed light devices for treatment of 
acquired pigmentary conditions in Asians. 
In part 2 of the series to be published 
later in this year, treatment of other con-
ditions including acne scarring and port 
wine stain will be addressed.

Lasers for Pigmentary 
Disorders 

Pigmentary disorders such as lentigines, 
melasma, seborrhoeic keratosis, nevus 
of Ota and Hori’s macules are more 
common in Asians than in Caucasians. 
In addition, there are differences in epi-
dermal melanin content and features 
of photoageing as mentioned above. 
As melanin acts as a competing chro-
mophore, a higher fluence is usually  
necessary for the light source to reach 
the target tissue. As a result, the pre-
vention of PIH is the major challenge in 
treatment of Asian skin, particularly in the 
hands of clinicians who are less familiar 
with dark-skinned patients. 

Freckles and Lentigines
Q-switched (QS) lasers such as QS 
neodymium-doped yttrium aluminium 
garnet (Nd:YAG) laser, QS ruby, and QS 
alexandrite lasers are the most effective 
treatments for freckles and lentigines in 
fair-skinned patients. However, there is 
a high risk of PIH of around 25% among 
Asian patients.4-6 Studies have shown that 
long-pulsed pigment laser has similar ef-
ficacy but a lower risk of PIH vs QS device 
in treating lentigines in Asians.6 It is sug-
gested that QS device, which generates 
high energy (1,000,000 W/cm2) within 
nanoseconds, produces photothermal 
as well as photomechanical effects. The 
later can induce damage in surrounding 
oxyhaemoglobulin and melanin, resulting 
in inflammation of surrounding vessels 
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and alteration of melanocyte activity, 
thereby causing subsequent PIH.7 

To reduce the risk of purpura and 
PIH, the technique of compression 
window to empty blood vessels has been 
proposed.8 Hemosiderin deposition, re-
sulting from purpura, contributes to the 
appearance of PIH. Kono et al conducted 
a study using 595 nm long-pulsed dye 
laser with a glass window attached to 
the tip for compression of skin (fluences 
between 9–13 J/cm2 and a constant pulse 
duration of 1.5 ms) for treatment of len-
tigines in Asians.8 The intention was to 
compress and empty blood vessels to 
remove haemoglobin as a competing 
chromophore. Excellent response was 
noted in 70% of patients. PIH was only 
found in one out of 54 patients. Another 
study, also by Kono et al, compared the 
efficacy and safety of 694 nm QS ruby 
laser (spot size 4 mm, fluence 6–7 J/cm2, 
pulse duration 30 ns) and 595 nm long-
pulsed dye laser (spot size 7 mm, fluence 
10–13 J/cm2, pulse duration 1.5 ms) de-
livered with compression in treatment 
of facial lentigines in 18 Asian patients.9 
The degree of clearance was higher with 
long-pulsed dye laser (83.3%) than ruby 
laser (70.3%), but no PIH was found in 
the former group. The use of a small spot 
size device is another way to achieve the 
greatest degree of improvement with the 
least complication. A retrospective study 
in Hong Kong by Ho SG et al compared 
the treatment result of freckles and len-
tigines with four difference devices, 
namely 595 nm long-pulsed dye laser, 755 
nm long-pulsed dye alexandrite laser, 532 

nm QS Nd:YAG laser and 532 nm long-
pulsed Nd-YAG laser.10 The 532 nm long-
pulsed Nd-YAG laser with a compression 
window achieved the greatest effect with 
the least complication. (Figure 1)

For patients who expect minimal 
downtime and lower risk of PIH, intense 
pulsed light (IPL) system is a good option. 
However, multiple sessions are needed 
for clinical improvement. Several studies 
have demonstrated the effectiveness in 
treatment of epidermal pigmentation in 
Asian patients. In a study by Negishi et 
al that evaluated the effectiveness of IPL 
in photorejuvenation in Asian patients 
(n=97), >90% reported a reduction in pig-
mentation after three to six treatments 
at intervals of 3–4 weeks (cut-off filter 
550 nm, 28–32 J/cm2, double-pulse 
mode of 2.5–4.0/4.0–5.0 msec, delay 
time 20.0/40.0 msec).11 Another study 
(n=73), also by Negishi et al, showed 
that 80% of Asian patients had significant 
reduction in pigmentation after three 
to five treatments with IPL with inte-
grated cooling system (cut-off filter 560 
nm, 23–27 J/cm2, double-pulse mode of 
2.8–3.2/6.0 msec, delay time 20.0/40.0 
msec), delivered at intervals of 3–4 
weeks.12 Kawada et al reported that 68% 
of patients (total n=60) had >50% im-
provement when using IPL (cut-off filter 
560 nm, 20–24 J/cm2, 2.6–5.0 msec pulse 
duration in double or triple pulses, delay 
time 20 sec, three to five treatments at 
intervals of 2–3 weeks) to treat freckles 
and lentigines.13 The most important 
common finding of these studies was 
the low risk of PIH. In the authors’ expe-

rience, if the contrast between lesional 
and nonlesional skin is small, then IPL 
does carry a risk given its large spot size. 
(Figures 2 and 3) However, if the contrast 
is large, IPL does represent an alternative 
treatment modality as other features 
of photoageing can also be improved. 
As IPL is less selective given its broad 
spectrum characteristic, more treatment 
sessions are required to achieve the de-
sirable clinical outcome.

In essence, long-pulsed pigment 
lasers with a compression window and a 
small spot size should be the best choice 
for treatment of freckles and lentigines in 
Asian patients, as they offer high efficacy 
and a very low risk of PIH. QS lasers 
are more effective and require fewer 
treatment sessions, but do carry a higher 
risk of PIH.

Melasma
Treatment of melasma is challenging. 
In melasma skin, there is an increased 
number of melanocytes with widely dis-
persed melanosomes. The increased ac-
tivity of melanogenic enzymes results in 
hyperactive melanocytes with increased 
synthesis and transfer of melanosomes, 
and decreased degradation of mela-
nosomes in keratinocytes. Sublethal laser 
damage to these labile melanocytes can 
increase the production of melanin and 
lead to PIH.14 The use of QS ruby laser 
and 510 nm pigmented lesion dye laser 
may lead to worsening of pigmentation, 
while IPL can lead to manifestation 
of previously subclinical melasma in  
some cases.15-18 

Ablative lasers such as carbon 
dioxide lasers and QS alexandrite 
lasers have been used for treatment of 
melasma.19-21 However, they are asso-
ciated with significant downtime and 
adverse effects. To overcome these un-
desirable effects, fractional skin resur-
facing has been developed. This involves 
the creation of microscopic zones of 
thermal injury that spare the surrounding 
skin. Migration of keratinocytes from 
normal surrounding skin to the zone of 
thermal injury occurs, leading to rapid 
re-epithelialization of the damaged epi-
dermis.22 Rokhsar and Fitzpatrick con-
ducted a pilot study treating 10 female 
patients (Fitzpatrick skin types III–V) 
with melasma with 1,550 nm fractional 

figure 1. treatment of freckles / lentigines using long-pulsed nd-yag laser with a 
compression window

After one LP532 treatmentBaseline
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laser at 1- to 2-week intervals for four 
to six times.23 They used 6–12 mJ per 
microthermal treatment zone (MTZ) and 
2,000–3,500 MTZ/cm2. A 75% to 100% 
clearing was reported in 60% of patients 
at 3 months. PIH was only found in one 
patient. Goldberg et al studied the his-
tologic and ultrastructural changes of 
melasma in patients with skin types III–
IV after treatment with fractional laser.24 

They found a decrease in melanocytes 
and a relative absence of melanin in 
the surrounding keratinocytes in post-
treatment specimens obtained 3 months 
after the final treatment, vs pretreatment 
specimens. This finding provides basic 
scientific evidence of the usefulness of 
fractional lasers in treatment of melasma. 
In the authors’ experience, given the fact 
that about 10% of patients develop gen-
eralized PIH and there is no means to 
predict such outcome, fractional resur-
facing should be used as an adjunctive 
therapy if topical treatment failed, and 
only if informed consent regarding the 
potential risk is obtained.

IPL has been studied for treatment 
of melasma in Asian patients. While tra-
ditional IPL did not show very promising 
results in a study by Wang et al in Taipei, 
a new IPL (Lumenis One, Lumenis Co., 
Santa Clara, CA) with a uniform pulse 
profile had demonstrated significant 
clinical improvement with minimal 
adverse effects.18,25 In this study by Li et 
al in Beijing, 69 of 89 patients (77.5%) ob-
tained 51% to 100% improvement, with 
the mean melasma area and severity 
index (MASI) score decreasing substan-
tially from 15.2 to 4.5. Adverse effects 
were minimal. PIH was only found in 
three patients. The hypothesis is that 
traditional IPL sources have the short-
coming of producing a “V-shaped” energy 
peak of pulses that can possibly cause 
overload burning and PIH. The energy 
slope below the therapeutic threshold is 
insufficient to produce photothermolysis 
on the targeted chromophores. Another 
hypothesis is that a flat-beam IPL system 
may result in safer, more effective, and 
more reproducible treatments. However, 

factors other than the uniform profile of 
IPL may also account for the success 
of this study. Firstly, Beijing is situated 
in the northern part of China, where ul-
traviolet light exposure is expected to 
be much lower than in places such as 
Hong Kong, Singapore, or California. 
Secondly, some of the subjects of this 
study had been treated with traditional 
Chinese medicine for which the effect on 
melasma was not well studied. Similar 
to fractional resurfacing, the efficacy 
of IPL is not too impressive with about 
10% risk of deterioration and, therefore, 
its role is in second-line treatment as an  
adjunctive therapy. 

Laser toning involves the use of 
large spot size, low fluence (8 mm, 3.1 
J/cm2) QS 1,064 nm Nd:YAG lasers to 
induce mild erythema after repeated 
passes. This approach has been found 
effective in the treatment of melasma. 
However, frequent weekly treatments 
are necessary, and mottled hypopigmen-
tation and recurrence of melasma have 
been reported.27

In summary, laser or IPL light source 
should still be considered an adjunctive or 
second-line therapy to topical bleaching 
agents for treatment of melasma in view 
of the conflicting data. Extra caution 
is required due to the nature of the 
disease, in which the hyperactive, labile 
melanocytes can be easily stimulated 
by sublethal light source resulting in  
hyperpigmentation. 

Acquired Bilateral Nevus of 
ota-like Macules or Hori’s 
Macules

Acquired bilateral nevus of Ota-like 
macules (ABNOM) or Hori’s macules 
are a common pigmentary condition 
in Asians, with a prevalence of around 
0.8%.23 QS ruby, QS alexandrite, and 
QS 1,064 nm Nd:YAG lasers have been 
shown effective in the treatment of Hori’s 
macules.28,29 Shorter treatment intervals 
and more treatment sessions appear to 
be necessary for a good result. Transient 
postoperative hyperpigmentation is a 
common adverse event, occurring in 
the majority of treated subjects.28,29 

Permanent hypopigmentation has been 
reported after treatment with a QS  
ruby laser.27 

figure 2. Pih after iPL treatment

PIH post IPL treatmentBaseline

figure 3. after two iPL treatments

After the second IPL treatmentBaseline
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Combination treatment is a recent 
trend, as ABNOM often coexists with 
other pigmentary disorders such as 
melasma, lentigines, ephelides and seb-
orrhoeic keratosis. Park et al has proposed 
the term “complex dyspigmentation” to 
describe this condition.30 Combination 
treatments can lead to more effective 
eradication of dermal pigmentation by 
synergistically eliminating epidermal pig-
mentation; this allows more dermal pen-
etration, leading to a possibly lower risk 
of PIH and a reduction in the number of 
treatment sessions.31 Studies using QS 
532 nm Nd:YAG laser followed by a QS 
1,064 nm Nd:YAG laser, QS ruby laser 
with topical bleaching treatment, and 
scanned carbon dioxide laser followed 
by QS ruby laser and QS alexandrite laser 
have shown promising results in the 
treatment of ABNOM.30-33

In the authors’ experience, patients 
should be warned prior to treatment that 
while ABNOM can resolve following 
laser therapy, it inevitably darkens after 
the first and second treatment sessions.  
At least four to six treatment sessions 
are often required at intervals of  
4–6 weeks, with hypopigmentation being 
the most common complication in the 
long run. 

Conclusion

Features of photoageing in Asians are 
different from those in Caucasians, 
with pigmentary problems being more 
common in the former. Laser treatment 

on Asian skin can be performed ef-
fectively and safely, provided that pre-
cautions have been taken on selection 
of devices (based on skin type and 
patient expectations) and treatment pa-
rameters to minimize epidermal injury 
and dyspigmentation. Adequate patient 
assessment and counselling about the 
risks of laser treatment is necessary, par-
ticularly on the downtime and skin dys-
pigmentation. Lower fluences and more 
treatment sessions as a conservative 
approach should be adopted in treating  
Asian skin.
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Introduction

although gastro-oesophageal 
reflux disease (GERD) is rela-
tively common in the West, its 
prevalence in Asian countries 

remains low, varying between 2% to 
7%.1 However, there seems to be an 
increasing prevalence over most Asian 
countries. This article will discuss the  
diagnosis and management of typical and 
atypical GERD. 

Definition

The definition of GERD remains contro-
versial. According to the latest Montreal 
definition, it is a disorder that develops 
when the reflux of stomach contents 
causes troublesome symptoms and/
or complications.2 (Figure 1) Essentially, 

GERD is a patient-driven diagnosis. 
Normal healthy persons have up to 40 
reflux episodes over a 24-hour period.3 
These reflux episodes are either not 
noticed by the persons or not causing 
troublesome symptoms, so they will not 
present to a doctor.

Presentation

There are two subgroups of GERD. One 
is the oesophageal syndrome and the 
other is the extra-oesophageal syndrome. 
Patients with oesophageal involvement 
present with acid regurgitation, 
heartburn, chest pain, acid in stomach, 
and dysphagia, etc.4 In Hong Kong, 
acid regurgitation is the most common 
presentation in GERD patients, while 
heartburn is present in <40%. This may 
be related to the lack of Chinese trans-
lation of the symptom ‘heartburn’, so pa-
tients may not describe their symptoms 
to doctors using this specific term. The 
oesophagus can have mucosal lesions 
including erosive oesophagitis, ulcers, 
strictures, Barrett’s oesophagus and ad-

enocarcinoma. However, >60% of GERD 
patients have no oesophageal mucosal 
lesions, and are sometimes classified as 
having nonerosive reflux disease (NERD). 
In addition, Barrett’s oesophagus and ad-
enocarcinoma are rare entities in Hong 
Kong.5 

The other group of patients may 
have extra-oesophageal manifestations 
of GERD, such as reflux cough syndrome, 
reflux asthma syndrome, reflux lar-
yngitis syndrome or reflux dental erosion 
syndrome. A patient can have either or 
both oesophageal and extra-oesophageal 
symptoms. Idiopathic pulmonary fibrosis, 
pharyngitis, sinusitis and recurrent otitis 
media have been suggested as extra- 
oesophageal manifestations, but it 
remains controversial. Patients with 
laryngo-pharyngeal reflux (LPR) may 
present with hoarseness of voice,   ody-
nophagia, globus sensation, and frequent 
clearing of throat. 

Patients in the NERD group consist 
of a heterogeneous population. It can be 
a patient with typical acid reflux shown 
on 24-hour pH tracing without visible 
oesophageal mucosal injury, or a patient 
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figure 1. Montreal definition of geRD 

Adapted from reference 2.

geRD is a condition 
which develops 
when the reflux 
of gastric content 
causes troublesome 
symptoms or  
complications

oesophageal 
syndromes

extra-oesophageal 
syndromes

Symptomatic syndromes:
1. Typical reflux syndrome
2. Reflux chest pain syndrome

Syndromes with oesophageal injury:
1. Reflux oesophagitis
2. Reflux stricture
3. Barrett’s oesophagus
4. Oesophageal adenocarcinoma

established associations:
1. Reflux cough syndrome
2. Reflux laryngitis syndrome
3. Reflux asthma syndrome
4. Reflux dental erosion syndrome

Proposed associations:
1. Pharyngitis
2. Sinusitis
3. Idiopathic pulmonary fibrosis
4. Recurrent otitis media



53	 Journal of The Society of Physicians of Hong Kong

with oesophageal hypersensitivity and 
normal 24-hour oesophageal pH. There is 
a drop of pH gradient from 7 to a value still 
above 4 when the patient experiences 
reflux symptoms. In this case, the strict 
criteria of reflux based on pH <4 in the 
24-hour pH monitoring is not met. 

The last group of patients is named 
having functional heartburn. They have 
normal 24-hour oesophageal pH, and the 
reflux symptoms do not correlate with 
any drop of pH gradient in the 24-hour  
oesophageal pH monitoring.

oesophageal Injury

The acid reflux leads to mucosal damage 
around the squamo-columnar junction. 
Reflux oesophagitis can be classified ac-
cording to the latest Los Angeles classi-
fication, with grade A being the mildest 
and grade D being the most severe. Oe-
sophageal ulcers may lead to bleeding 
and stricture formation after healing. Bar-
rett’s oesophagus represents upward 
migration of the gastric columnar epi-
thelium, replacing part of the oesophageal 
squamous epithelium. This so-called 
‘tongue’ of epithelium may sometimes be 
termed short-segment or long-segment 
Barrett’s oesophagus, depending on the 
longitudinal length of the ‘tongue’. The 
definition for diagnosis of Barrett’s oe-
sophagus is still controversial, and some 
definitions require biopsy-proven presence 
of gastric intestinal metaplasia. Since Bar-
rett’s oesophagus is a premalignant con-
dition associated with increased risk of 
oesophageal adenocarcinoma, revealing 
the diagnosis to patients has a far-reaching 
impact, including medico-legal as well as 
insurance implications. Careful evaluation 
is necessary before we label the diagnosis 
to the patient. In that sense, some would 
suggest using the term “columnar lined 
epithelium” to report what we see during 
upper endoscopy while waiting for the 
biopsy result, in order not to overdiagnose 
the condition.

Diagnosis

The diagnosis of GERD involves any one 
or more of the following four methods. We 
have invented a seven-item questionnaire 

in Cantonese.6 (Figure 2) Patients with a 
score ≥12 are likely suffering from GERD. 
The questionnaire is simple to use and 
accurate. However, it can only diagnose 
those with typical GERD symptoms, 
but not those with extra-oesophageal  
manifestations alone. 

The second method is a proton 
pump inhibitor (PPI) test. Patients are pre-
scribed 1–4 weeks of PPI. If symptoms 
improve, the patient is likely to suffer 
from GERD. Our meta-analysis showed 
that the PPI test is an accurate diagnostic 
tool, but the exact duration and optimal 
dose of PPI remains to be determined.7 

The third method is upper en-
doscopy to detect oesophageal mucosal 
lesions. However, as mentioned above, 
>60% of GERD patients do not have de-
tectable oesophageal lesions on upper 
endoscopy. Hence, this method can only 
diagnosis patients with mucosal lesions. 

The last method is ambulatory 
24-hour oesophageal pH monitoring. A 
catheter with pH sensor is passed through 
the nose down to the oesophagus and 
stomach, and kept for 24 hours. The oe-
sophageal sensor is placed at a point 
about 5 cm above the lower oesophageal 
sphincter (LES). Normally, the pH at this 
point is around 7. An episode of acidic 
reflux to this point will bring the pH to <7, 

typically <4. Hence, if the pH value is <4 
for more than 4.2% of the 24-hour period, 
the patient is likely having GERD. Patients 
are also asked to report the presence of 
heartburn, acid regurgitation or chest 
pain by pressing on preset buttons on 
the machine. The presence of symptoms 
will be matched with the pH tracings. The 
presence of symptoms together with 
a pH drop to <4 on the tracing indicates 
a positive symptom correlation. The 
presence of symptoms can also be asso-
ciated with a pH drop, but to a value still 
above 4. This may happen in patients with 
oesophageal hypersensitivity, and still in-
dicates a positive symptom correlation. 
However, in some patients, the presence 
of symptoms occur independent of any pH 
changes, and there is a negative symptom 
correlation. These patients suffer from 
functional heartburn and respond poorly to 
conventional treatment.

Ambulatory 24-hour oesophageal 
pH monitoring is usually regarded as 
the gold standard of diagnosing GERD. 
However, it is not widely available, is 
very uncomfortable, and is not very ac-
curate. Recently, a catheter-free device 
called BRAVO has become available. It 
can be pinned to the lower oesophageal 
mucosa, detect the pH and send the data 
via radiofrequency transmission. The data 

figure 2. cantonese geRD questionnaire

Adapted from reference 6.
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are captured by a receiver carried over the 
belt. The recording time is extended to 48 
hours to increase the sensitivity. However, 
there are also adverse events including 
nasal bleeding during deployment of the 
device, or chest pain that may lead to  
immediate retrieval of the device. 

Treatment

Treatment of GERD should provide 
quick symptom relief, heal oesophageal 
lesions (if any), and prevent long-term 
oesophageal complications. Lifestyle 
modification, drug therapy, surgery and 
endoscopic intervention are the mainstays 
of treatment. 

Lifestyle modification includes 
weight reduction, exercise, elevation of 
the head of bed, etc. Risk factors, including 
consumption of alcohol, caffeinated drinks 
(eg, coffee or strong tea), or fruits with high 
acidity (eg, lemon), should be stopped. 
Night-time snacks should be avoided and 
no meal should be taken within 3–4 hours 
of bedtime. Overeating and carbonated 
drinks should be avoided. Unfortunately, 
lifestyle modification alone is only useful 
for very mild cases. 

Drug therapy is necessary for most 
of the patients. A top-down approach is 
now recommended, starting with the 
most potent drug (ie, PPI). After complete 
control of symptoms, therapy can be 
stepped down to H2 blockers, prokinetics 
or antacids. This approach is the most ef-
fective and most cost-effective option. PPI 
should be started at the recommended 
once-daily dose. For PPIs that need to 
be taken before meal, it is best given 30 
minutes before breakfast for the once-daily 
dosing regime, and 30 minutes before 
breakfast and dinner for the twice-daily 
dosing regime. Some PPIs do not need to 
be given in relation to the timing of meal. A 
recent study showed that the 24-hour pH 
profile varies a lot, depending on the time 
of administration of PPI.8 Hence, for pa-
tients with predominantly nocturnal reflux, 
the PPI may be given around dinner time 
or even at bedtime. 

Treatment Failure

There is an increasing prevalence of 

PPI failure in GERD patients. The failure 
is multifactorial, including poor drug 
compliance, incorrect administration of 
PPI, nocturnal symptoms, oesophageal 
hypersensitivity, functional heartburn, 
psychological comorbidity, concomitant 
functional bowel disorders (eg, irritable 
bowel syndrome and functional dys-
pepsia), weakly acidic or nonacidic reflux, 
and extra-oesophageal manifestations. 

Patients with erosive oesophagitis 
respond best to PPI. After 8 weeks of PPI 
treatment, >94% of patients with oesoph-
agitis will be completely healed. Patients 
with NERD have the lowest response to 
PPI, especially in the subgroup with func-
tional heartburn. Patients with Barrett’s 
oesophagus should also be treated aggres-
sively with PPI, but they responded poorly. 
Regression of Barrett’s oesophagus is 
slow or absent in most patients. 

Although most believe that acid is 
the major component in reflux disease, 
there are patients with symptoms due 
to weakly acidic or nonacidic reflux. The 
new multichannel intraluminal impedance 
(MII) method can detect whether the 
reflux content is acid, weakly acid or 
nonacidic, or if the content is gas, liquid 
or mixed.3,9 It is a catheter-based device 
similar to the ambulatory 24-hour oe-
sophageal pH monitoring device. The 
catheter includes a few metal rings to 
measure the impedance, together with 
two standard pH detectors like the pH 
monitoring device. The catheter is placed 
in the lower oesophagus and stomach. 
Similarly, patients are asked to report 
reflux symptoms by pressing on the 
preset buttons. Analysis of the tracings 
will be able to identify reflux contents and 
symptom correlations. This method is be-
coming increasingly popular, and is espe-
cially useful in patients with PPI failure. 

Treatment in Extra-
oesophageal 
Manifestations

Clinical studies on GERD-related chronic 
cough, asthma and LPR are based 
on small numbers, have different as-
sessment criteria for response, and use 
different types and dosing of PPI. Hence, 
the results are difficult to interpret, if at all 

possible. We carried out a double-blind, 
randomized, controlled trial on LPR and 
showed that the use of PPI twice daily 
led to significant symptom relief at week 
6 continuing to week 12, compared with 
placebo.10 The therapeutic effect was 
gone after stopping the treatment at 
week 12, and the symptoms at week 18 
returned to pretreatment level. Our recent 
study on asthma patients showed that 
40% also suffered from GERD.11 Those 
patients with co-existing GERD demon-
strated worse asthma control compared 
with patients without co-existing GERD. 
In general, we believe that treatment 
of extra-oesophageal manifestations is 
difficult, requiring a longer duration and 
possibly higher dose of PPI. More studies 
are required.

Conclusion

GERD is a syndrome with heterogeneous 
population and different manifestations. 
Many patients, especially those with 
extra-oesophageal manifestations, may 
be underdiagnosed and suboptimally 
managed. Doctors need to be more 
vigilant in making the diagnosis. Although 
PPI is the best and mainstay of treatment, 
the prevalence of PPI failure is increasing 
and new therapy is needed.
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