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The most celebrated temple of Asclepius, or Asclepieion, 
was situated in Epidaurus, Peloponnese. From the picture 
of a reconstructed view, one can imagine the glorious days 
it enjoyed in the past. The main construction was undertaken 
in 600 to 400 BC. The central round building, the Tholos, was 
believed to be the residence of the Asclepiadae. The building 
to its right is a temple, where the sick offered their sacrifice 
to the God. The long building is the abaton (holy place), or 
dormitory (ward), where patients slept for the night. To the 
right-hand side was a bath, where patients fasted and took 
their bath before treatment. The complex also housed a 
running track, which shows that physical rehabilitation was 
an important aspect of treatment. Nearby was a theatre, an 
important structure of many asclepieia (plural of asclepieion), 
demonstrating that social therapy is not a modern concept.

Editorial

In this special dermatology issue, three contributors write on a range of 
topics that cover both a common skin disease, namely psoriasis, and the 
management of vascular birthmarks using laser therapy. Dr Yeung’s article 

focuses on the use of cyclosporine for recalcitrant psoriasis and atopic dermatitis 
and Dr Steven Loo has written a concise review of psoriasis regarding its 
pathogenesis, clinical features and management. A contemporary approach to 
management of port wine stain (capillary malformation) using laser is presented 
in this issue. Dr Johnny Chan’s article updates readers on the recent trend of using 
laser and intense pulsed light (IPL) to treat port wine stain.  Light-based devices 
such as laser are commonly used nowadays for improvement of pigmentation, 
acne scars and wrinkles. The cosmetic impact of port wine stain on exposed 
area since birth is substantial. With the advances in laser and epidermal cooling 
technology, this vascular birthmark can be treated safely with satisfactory 
treatment outcome. Cyclosporine is a well-known potent immunosuppressant 
used to prevent rejection after organ transplantation. Cyclosporine has been 
found to be effective for treating a number of inflammatory skin diseases. 
The treatment armamentarium of psoriasis and atopic dermatitis can now be 
broadened to include cyclosporine, provided that careful patient selection and 
close monitoring of adverse effects are implemented. The last article by Dr Ng 
reviews treatment of chronic hepatitis B in 2014 and is most informative to 
doctors who deal with this highly prevalent condition in Hong Kong.
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slept at night and were 
visited by Asclepius and 
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Introduction

Cyclosporine is a cyclic peptide 
isolated from the soil fungus 
Tolypocladium inflatum.1 It has 

potent immunosuppressant action but 
no bone marrow toxicity. It is mainly used 
in the prevention of organ transplant 
rejection. Cyclosporine is a calcineurin 
inhibitor and blocks the nuclear factor 
of activated T cells (NFAT)-dependent 
cytokine production. It has a specific 
effect on T-lymhocytes, suppressing the 
induction and proliferation of T-effector 
cells and production of lymphokines, 
including interleukin-2.2 

Efficacy and safety of cyclosporine 
has been proven in a number of der-
matoses; aside from the approved 
use of cyclosporine in psoriasis in US 
and atopic dermatitis (AD) in European 
countries, the off-label use of cyclo-
sporine includes treatment for chronic 
idiopathic urticaria, cutaneous vas-
culitis, pyoderma gangrenosum, rheu-

matological diseases such as Bechet’s 
disease, dermatomyositis, cutaneous 
lupus erythematosus, toxic epidermal 
necrolysis/Stevens-Johnson syndrome  
and photodermatoses.1,3-8

Cyclosporine use for 
psoriasis

Cyclosporine has a good safety 
profile and is an effective drug for the 
treatment of psoriasis in short- and inter-
mediate-term periods.2,3,5 It has a par-
ticularly useful role in managing psoriatic 
crises, treating psoriasis unresponsive 
to other modalities, bridging to other 
therapies, and treating psoriasis within a 
rotational scheme of other medications.9 
The licensed indication of cyclosporine 
is for severe chronic plaque psoriasis 
but it is also effective in acute pustular 
psoriasis, erythrodermic disease, 
palmar-plantar pustulosis and psoriatic 
arthropathy.10 Selection of patients taking 
cyclosporine should take into account 
the clinical extent of disease, failure of 
previous treatment and psychosocial dis-
ability. Appropriate patient selection and 
monitoring will minimize the risks of side 
effects.

Cyclosporine at doses of 2.5–5mg/kg/d 
for a 12- to 16-week period produces rapid 
and significant improvement in patients 
with psoriasis.2,3,9 Clinically meaningful 
responses (50% reduction in mean Pso-
riasis Area and Severity Index [PASI]) have 
been observed after 4–6 weeks of cyclo-
sporine.11 At 3–3.5 mg/kg/d, PASI 75 is 
achieved in 50–70% of patients and PASI 
90 in 30–50% of patients.2 

Cyclosporine is generally used 
intermittently for inducing a clinical 
response, with one or several courses 
over 3–6 months, and clinical response 
can be expected to reach a maximum 
within 5–12 weeks. Monitoring of cyclo-
sporine blood levels is not necessary 

at dermatological doses as there is no 
correlation between serum levels and 
efficacy of treatment of psoriasis.1 For 
maintenance treatment, doses should 
be titrated to the lowest effective level 
for each patient. However, the long-term 
use of cyclosporine should be considered 
with caution because of the significant 
risk of renal toxicity, hypertension and 
the increased risk of skin cancers, espe-
cially in patients with previous photo-
therapy.1,12 The current guidelines limit 
the continuous use of cyclosporine to 
1 year in the United States, whereas 
in Europe the recommended limit is 
2 years.1,5 

Stopping therapy in patients with 
well-controlled psoriasis should be 
based on patient preference, individual 
risk factors, prior course of disease 
pattern, comorbidities including psoriatic 
arthritis, impact on quality of life and 
availability of treatment options in case 
of disease recurrence. As the relapse 
rate for cyclosporine withdrawal varies 
from a few weeks to 4 months and is 
related to disease resistance, a slow 
taper may need to be considered.

Cyclosporine use for 
atopic dermatitis  

Cyclosporine is licensed for 
the treatment of severe AD in some 
European countries.13 Severe AD has a 
major impact on patients’ quality of life 
resulting from pruritus and restrictions to 
daily activities. It can be used as second-
line treatment for control of severe 
generalized AD or debilitating hand der-
matitis in children and adults when AD 
cannot be controlled by topical therapy, 
despite an optimized treatment plan and 
adherence.14 

In randomized placebo-controlled 
trials, cyclosporine has demonstrated 
significant beneficial effects in improving 

Use of Cyclosporine in Dermatology
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skin lesions, pruritus, and quality of life 
in adult and paediatric patients with AD.6 
A significant improvement in disease 
activity occurs within 2 to 6 weeks of 
treatment initiation. A meta-analysis 
of 15 studies, including over 600 AD 
patients, revealed 55% improvement 
in body surface area (BSA) disease 
severity after 6–8 weeks of cyclosporine 
treatment.13 

The recommended dose range of 
cyclosporine is 2.5–5 mg/kg/d given in 
two oral doses. In severe cases, rapid 
and adequate control can be achieved 
with a starting dose of 5 mg/kg/d.1,4 Once 
a satisfactory response is achieved, the 
dose should be reduced gradually or 
discontinued over 2–6 months. It can 
be repeated in patients with recurrent 
flare-ups. This interval approach 
can maintain efficacy while keeping 
cumulative cyclosporine dose low. 

Patients with chronic severe AD 
and frequent exacerbations may require 
long-term therapy with an individually 
adjusted maintenance dose at the 
lowest therapeutic levels which control 
the disease. Concomitant topical cor-
ticosteroid therapy can decrease the 
minimum effective dose of cyclosporine. 
Therapy of 6 months to 1 year has been 
shown to be effective and well tolerated 
under close monitoring of side effects. 
Intermittent short courses of treatment, 
in addition to regular topical therapy, have 
been found to have comparable safety 
and efficacy to continuous treatment for 1 
year in severe childhood AD.15 Continuous 
dosing is associated with better efficacy 
and longer sustained effects relative to 
intermittent use. AD may flare quickly on 
withdrawal of cyclosporine and this can 
be avoided by gradual discontinuation of 
therapy or introducing additional therapy 
after tapering cyclosporine. 

A recent report found that 54.8% 
of patients experienced a relapse 
within 3 months after discontinuation of 
treatment, including 8% experiencing a 
rebound.16 A longer duration of low-dose 
cyclosporine may help decrease the risk 

of relapse in patients with severe AD 
who are resistant to topical therapies. 
Longer-term, low-dose cyclosporine 
treatment was demonstrated to be safe 
and effective for patients who suffer from 
AD in a Korean study of 147 AD patients 
with mean initial dose of cyclosporine of 
2.7 (+/-0.9) mg/kg/d and mean duration 
of treatment of 13.5 (+/-8.4) months.17 

Safe use of cyclosporine 
The optimal doses and treatment 

duration of cyclosporine treatment 
should be individualized according to 
the severity of the disease, drug inter-
actions, comorbidities, and the risk 
of adverse events, particularly renal 
toxicity and hypertension.12 Therefore, 
monitoring of renal function tests and 
blood pressure is mandatory. Neph-
rotoxicity can be seen to occur during 
the first few weeks of treatment due 
to dose-related vasoconstriction in the 
renal microcirculation; these functional 

changes are dose-dependent and often 
reversible by dose reduction.2 If serum 
creatinine levels or blood pressure sig-
nificantly rise or if serum creatinine 
levels increase to >30% above baseline 
at more than one measurement, the 
dose should be reduced by 25–50% 
(Figure 1). Discontinuation of cyclo-
sporine may be necessary if hyper-
tension develops during treatment and 
it cannot be controlled by appropriate 
antihypertensive therapy. 

Contraindications of cyclosporine 
include impaired renal function, uncon-
trolled hypertension, uncontrolled 
infections and malignancy. There is an 
increased risk of skin cancers and lym-
phoproliferative disorders with long-term 
use of cyclosporine. Other important 
adverse effects comprise metabolic 
disorders (hyperkalaemia, hypomagne-
saemia, raised uric acid, raised lipids), 
lethargy, leg cramp, neurological dis-
orders (tremor, acral burning sensation, 

Figure 1. Adjustment of cyclosporine dosage in accordance with serum 
creatinine

Creatinine rises to >30% of baseline within normal range on 2 occasions

Reduce creatinine dose by 25–50% for 1 month

Creatinine returns to within 10% of baseline

Cyclosporine can be resumed

Creatinine falls to <30% above baseline Creatinine remains elevated >30%

Continue cyclosporine Stop cyclosporine
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paraesthesia, peripheral neuropathy, and 
headache), gingival hyperplasia, hypertri-
chosis and cholestasis. Caution should 
also be exercised on sun exposure and 
phototherapy due to increased risk of 
skin cancers.4 Cyclosporine is metab-
olized by the hepatic cytochrome P450 
3A4 isoenzyme system (CYP3A4), 
but not affected by renal dysfunction. 
Numerous drugs of different classes 
induce or inhibit CYP3A4, hence 
affecting the plasma concentration and 
potential toxicity (Table 1).1 

Screening for Hepatitis B virus 
(HBV) infection before cyclosporine 
treatment should be considered, as 
cyclosporine is associated with a higher 
incidence of abnormal liver function 
test (LFT) results in HBV-carrying renal 
transplant recipients. Patients with 
chronic HBV infection (HBsAg+, HBcAb+, 
elevated LFT results) should be evaluated 
by a hepatologist and undergo further 

Table 1. Cyclosporine drug interactions
Medications that increase cyclosporine levels

•	Antifungals: Ketoconazole, itraconazole, fluconazole, voriconazole
•	Diuretics: Furosemide, thiazides, carbonic anhydrase inhibitors
•	Calcium channel antagonists: Diltiazem, nicardipine, verapamil
•	Corticosteroids: High-dose methylprednisolone
•	Antiemetics: Metoclopramide
•	Antibiotics: Macrolides, fluoroquinolones
•	Antiarrhythmics: Amiodarone
•	Antimalarials: Hydroxychloroquine, chloroquine
•	Anti-HIV drugs: Ritonavir, indinavir, saquinavir, nelfinavir
•	SSRIs: Fluoxetine, sertraline

Medications that decrease cyclosporine levels
•	Antibiotics: Nafcillin, rifabutin, rifampin, rifapentine
•	Antiepileptics: Carbamazepine, phenytoin, phenobarbital, valproic acid
•	Somatostatin analogs: Octreotide
•	Retinoids: Bexarotene
•	St. John’s wort: Hypericum perforatum
•	Others: Ticlopidine, bosentan

Medications that may increase risk of nephrotoxicity
•	NSAIDs: Diclofenac, naproxen, sulindac, indomethacin
•	Antifungals: Amphotericin-B, ketoconazole
•	Antibiotics: Ciprofloxacin, vancomycin, gentamycin, tobramycin, trimethoprim
•	Alkylating agents: Melphalan
•	Others: H2 receptor antagonists, tacrolimus
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The 58th Anniversary Scientific Meeting was held on Nov 30, 2014  
at the Langham Hotel. It was attended by over 200 doctors.

testing (HBeAg, HBeAb, HBV DNA quan-
tification). For chronic active carriers 
(HBeAg+, HBV DNA >105 copies/mL), 
antiviral prophylaxis is recommended.18 

Cyclosporine has been reported to 
cause reactivation of latent tuberculosis 
(TB) infection in high doses utilized by 
transplant patients.19 Screening for latent 
TB infection is recommended before 
initiation of cyclosporine treatment for 
psoriasis. No cases of reactivation of 
latent TB infection have been reported at 
the lower doses of cyclosporine used in 
dermatologic settings.

Conclusion
Cyclosporine has been used 

with impressive results regarding its 
efficacy and rapid onset of action for 

the treatment of multiple dermatologic 
conditions, including psoriasis and AD. A 
short-term and low-dose approach with 
close monitoring is often adopted to 
minimize the potential adverse effects.
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What is psoriasis?

Psoriasis is a chronic, immune-
mediated inflammatory disease of 
the skin, in which both genetic and 

environmental influences play a critical 
role. Clinically, psoriasis is a prototypic 
papulosquamous skin disease charac-
terized by well-defined erythematous 
papules or plaques with silvery scales. It 
is associated with various co-morbidities 
including psoriatic arthritis, inflammatory 
bowel disease, anxiety, depression and 
cardiovascular co-morbidities such as 
hypertension, diabetes and metabolic 
syndrome. It leads to significant mor-
bidity and quality of life impairment.1

How common is psoriasis?
Psoriasis is reported to affect 

2–3% of the Western population. 
According to a population-based survey 
in mainland China in 2010, its prevalence 
in the Chinese population is estimated 
to be 0.47%, with regional variation of 
0.31% in Southern region and 0.78% in 
Northern region.2

Psoriasis has a bimodal age of 
disease onset; the first peak is around 
20 years of age and the second peak is 
around 60 years. Patients with disease 
onset around 20 years have stronger 
genetic predisposition, they have a 
higher prevalence of HLA-Cw6. The 
genetic factor linage is lower for the 
group with late onset disease.1

What is inside the 
psoriatic plaque?

There has been a significant 
increase in the scientific understanding 
of psoriasis in recent decades. Early 
studies observed that cell cycles of epi-
dermal cells are greatly accelerated in 
psoriasis; the epidermal transit time is 
shortened from the normal 28 days to 
as short as 3 days. Psoriasis was once 
considered to be a primary disease of 
keratinization; however, recent decades 
have put forth data postulating that pso-
riatic plaques are triggered by a cascade 
of inflammatory cytokines released by 
activated dendritic cells, T cells, neu-
trophils and activated keratinocytes. 
Currently, psoriasis is considered to be 
a type 1 and type 17 helper T cell (Th1 
& Th17) disease. Early interventional 
research on drugs, such as cyclosporine 
A, which have pharmacological effects 
on this pathway, indicated proof-of-
concept evidence to this observation. In 
the past decade, biological treatments 
with anti-TNF agents and anti-IL12/23 to 
reduce the Th1 and Th17 inflammatory 
cascades were found to be useful 
in psoriasis, which further illustrates 
the immune-mediated nature of the 
disease.1,3

Clinical features
Chronic stable plaque psoriasis: 
Prototypic lesion
The typical lesion of psoriasis is a well-

demarcated erythematous plaque with 
a silvery scale on top of the plaque. 
Patients may experience itchiness in 
varying degrees. The plaques may affect 
anywhere on the skin surface, but the 
mucosa is typically spared. The scales 
may only be loosely attached and easily 
fall from the skin.3

Other variants include: 
•	 Guttate psoriasis
•	 Unstable psoriasis
•	 Erythrodermic psoriasis
•	 Pustular psoriasis

Disease assessment
A comprehensive and holistic 

approach is recommended for 
assessment of patients with psoriasis.4

1.	 Psoriasis disease characteristics
i. �Disease severity: Rule of tens; Body 

Surface Area >10%, Psoriasis Area 
Severity Index (PASI) >10, Derma-
tology Life Quality Index (DLQI) >10 

ii. �Regional involvement: Especially 
face and exposed area

iii. �Plaque features: Stable or unstable 
(intense inflammation), small or 
large plaque, thin or thick plaque, 
presence of pustules

2.	Joint involvement
Screening of arthropathy is important, 
as up to 70% of patients have skin 
lesions preceding arthropathy by 
5–10 years. It is important to look 
for clinical features of inflammatory 
arthritis eg, early morning stiffness, 
enthesitis, joint swelling, tenderness 
and dactylitis. Early referral to a rheu-
matologist is preferable.

3.	Psychosocial impact
To explore and address the patient’s 
major concern about their disease 
and their expectation is important. Up 
to 40% of patients have some degree 
of anxiety or depression. 

Overview of Psoriasis for Clinicians

Dr Steven Loo  

Specialist in Dermatology
MBChB(CUHK), MSc (CUHK), MRCP(UK), FHKCP, 
FHKAM(Medicine)
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4.	Cardiovascular risk assessment
Epidemiological studies with sys-
tematic reviews and meta-analysis 
have shown that patients with pso-
riasis and psoriatic arthropathy have 
an increased risk of various cardio-
vascular comorbidities. Baseline 
screening of body mass index, waist 
circumference, blood pressure, 
fasting glucose and lipids are an 
important part of the management of 
psoriasis patients.5

General treatment 
principles

Appropriate skin care, avoidance 
of aggravating factors, the importance 
of keeping a good treatment history, 
cessation of smoking, avoidance 
of excessive alcohol drinking, rein-
forcement of the non-contagious nature 
and chronicity of the condition and con-
veying the message that psoriasis is 
amenable to reasonable control are the 
important issues to discuss especially in 
the first few encounters.4,6,7

Treatment options
Treatment for psoriasis can be 

classified as:
1.	 Topical drugs: Topical corticosteroids, 

vitamin D analogues, coal tar, kerato-
lytics eg, salicylic acid, topical calci-
neurin inhibitors

2.	UV light therapy: UVB including 
narrow-band UVB (NB-UVB), psoralen-
UVA (PUVA), targeted phototherapy 
such as UVB delivered via the laser 
system (Excimer® 308)

3.	Traditional systemic therapy: FDA-
approved systemic medications 
include: Methotrexate, systemic 
retinoid and cyclosporine A. Others 
include hydroxyurea, 6-thioguanine, 
mycophenolate mofetil and fumaric 
acid esters, which are less exten-
sively used and their use is regarded 
as off-label (fumaric acid esters are 
commonly used in Germany but are 
not available in the local market)

4.	 Biologic therapy: Etanercept, 

infliximab, adalimumab which target 
TNFα; ustekinumab which targets 
IL-12 & 23 

Which treatment should be 
used?: Summary of various 
systemic treatments6,7

Treatment selection can be more 
of an art than a science, or perhaps 

an art based on science. Treatment 
decisions are not straight forward in 
clinical practice, as multiple factors are 
involved in selecting the appropriate 
treatments (Figure 1 and Table 1). In 
general, the treatments could be used 
as monotherapy; however, they are more 
commonly used as combination or rota-
tional therapy to minimize the adverse 
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Figure 1a. Non-biologic systemic therapies for moderate to severe psoriasis
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effects of individual treatments. 
Topical treatments remain the 

mainstay of treatment in mild pso-
riasis, with compliance being the key to 
success. Systemic medications are gen-
erally considered for moderate to severe 
disease, as defined by “Rule of tens” 
as previously highlighted, as well as for 
unstable or erythrodermic patients and 
psoriatic arthropathy. 

Systemic treatment decision 
making for patients with psoriasis is a 
complex issue and should be individu-
alized. Many factors should be con-
sidered, including: Patient comorbidities, 
compliance, tolerability, treatment 
expectation, acceptance of side effects, 
cost and availability of treatment 
modalities. Education on the chronic 
nature of the disease and maintenance 
treatments for disease control, similar to 
other chronic diseases such as diabetes 
and hypertension, is important after 
obtaining satisfactory disease control.

When should we refer to 
dermatologists?

Referral to a specialist is 
recommended under the following 
conditions:
•	 Diagnostic uncertainty
•	 Need for further counselling and 

education, including demonstration of 
topical therapy application

•	 Failure of appropriately used topical 
therapy for a reasonable period (eg, 
2–3 months)

•	 Extensive disease likely to require 
phototherapy or systemic treatment

•	 Involvement of sites that are difficult 
to treat (eg, face, genitalia, palms 
and soles), if unresponsive to initial 
treatment

•	 Acute erythroderma or generalized 
pustular psoriasis (emergency 
referral) or acute unstable psoriasis 
(urgent referral may be justified)

•	 Occupational disability or excessive 
time off work or school

•	 Significant psychosocial component 
to the disease

Conclusion
Psoriasis is a chronic immune-

mediated inflammatory skin disease 
which causes significant physical and 
psychosocial impairment. A multidisci-
plinary and holistic approach is key for 
the future management of psoriasis. 
With the advance of scientific research, 
effective treatments are now available 
which can achieve satisfactory control in 
many patients.
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Table 1. Biologics currently approved for psoriatic arthropathy

Etanercept Infliximab Adalimumab Golimumab Ustekinumab

Type of biologic Human TNFR2/p75 Fc 
fusion protein

Chimeric human-murine 
monoclonal antibody

Fully human 
monoclonal antibody

Fully human 
monocloncal antibody

Fully human lgG1K 
monoclonal antibody

Target TNF-α Lymphotoxin TNF-α TNF-α TNF-α IL-12/23

Route of administration Subcutaneous Intravenous Subcutaneous Subcutaneous Subcutaneous

Posology 25 mg twice weekly or 
50 mg once weekly

5 mg/kg week 0, 2, 6 
and every 8 weeks 

thereafter
40 mg every other week 50 mg once a month

45 or 90 mg at week 0 
and 4, then every 12 

weeks thereafter

Indication: 
Commonalities

•	 Treatment of active and progressive PsA in adults where DMARDs are inadequate
•	 Improves physical function
•	 Reduces the rate of progression of peripheral joint damage as measured by X-ray in patients with 

polyarticular symmetrical subtypes of the disease
Treatment of active 
PsA in adults where 

DMARDs are 
inadequate, alone or in 
combination with MTX.Indication: 

Differences

Administered with 
MTX or alone if MTX 

not tolerated or 
contraindicated

Indicated alone or in 
combination with MTX

PsA, psoriatic arthritis; DMARDs, disease modifying anti-rheumatic drugs; MTX, methotrexate
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Selective photothermolysis was 
first used in the 1980s and revolu-
tionized the light-based treatment 

of cutaneous vascular lesions. It 
described the use of light with specific 
wavelengths to produce highly selective 
thermal injury of a targeted structure in 
the skin, while avoiding unnecessary 
damage to nearby tissues.1 Pulsed-dye 
laser, based on this concept, was proven 
effective for the treatment of a variety 
of vascular disorders and emerged as 
the gold standard of treatment for port-
wine stains (PWS). PWS are congenital 
capillary malformations that present 
in 0.3–0.5% of live births. The lesions 
grow commensurately with the patient 
and never regress spontaneously. Most, 
if not all, PWS are congenital. Never-
theless, antecedent trauma has pre-
viously been reported to lead to PWS.2 
Lesions of PWS have a tendency to 
undergo hypertrophy with time, partic-

ularly for 40–50 year old patients. PWS 
is associated with various physical and 
psychological complications, including 
depression. 

Pathophysiology
Histologically, patients have an 

increased number of ectatic vessels in 
the dermis with no abnormal turnover of 
endothelial cells. The aetiology of PWS is 
so far unknown, but has been postulated 
to be associated with altered, or even 
absent, neural modulation of the vascular 
plexus.3 The abnormal neural modulation 
is possibly due to both decreased sym-
pathetic and sensory innervation of the 
papillary vascular plexus.4 With the use 
of confocal microscopy, Chang et al dem-
onstrated a decrease in nerve density in 
facial PWS.5 Overexpression of vascular 
endothelial growth factor (VEGF) and its 
receptor has also been observed in PWS 
lesions.6

Genetic basis
A study by Shirley et al demon-

strated that PWS and associated Sturge–
Weber syndrome (SWS) are caused 
by an activating somatic mutation in 
the guanine nucleotide-binding protein 
G(q) subunit alpha (GNAQ) gene.7 
They identified a non-synonymous 
single-nucleotide variant (c.548G→A, 
p.Arg183Gln) in the GNAQ and hypoth-
esized that such a mutation would cause 
activation of the extracellular signal-
regulated kinase (ERK). The subsequent 
selective down-stream signaling could 
possibly lead to non-oncogenic prolif-
eration in PWS and SWS. 

Clinical features
PWS often begin as flat, pink cutaneous 
patches predominantly over head and 
neck regions. They can be dermatomal 
or segmental in distribution. Most PWS 

appear as isolated lesions, but may also 
be associated with other anomalies 
including Sturge–Weber syndrome 
and Klippel–Trenaunay syndrome. 
PWS usually present at birth and grow 
proportionally with the individual. With 
age, PWS tend to darken in color and 
become increasingly nodular. By the 
fifth decade, up to 65% of patients 
develop hypertrophy or nodularity of the 
lesions. 

Laser and light treatments for 
PWS 
1.	 Pulsed-dye lasers 

The efficacy and safety of pulsed-
dye lasers (PDL) for treatment of PWS 
in children and adults has been well 
established in the literature. Gradual 
clearing of PWS is achievable with suc-
cessive laser treatments performed at 
4–6-week intervals. In general, about 
70% of patients will achieve >50% 
of lesional clearing, while <20% will 
have complete lightening and 20–30% 
will respond poorly.8,9 In a study of 500 
patients, atrophic scarring was reported 
in <0.1%, hyperpigmentation in 1%, 
hypopigmentation in 2.6%, and spon-
giotic dermatitis in 0.04% of patients.10 
PDL can be safely applied in patients 
with skin phototypes I–IV. Treatment of 
darker skin is not recommended, as the 
higher density of epidermal melanin will 
result in reduced vascular absorption and 
a high chance of epidermal damage.11 
With the advancement of skin cooling 
techniques, treatment of PWS in darker 
skin phototypes may be possible in the 
near future.12

Advances in PDL include the use 
of larger spots, longer wavelengths, and 
longer pulse durations. The use of larger  
7- and 10-mm spot sizes has improved 
PWS treatment.13,14 Increased clearance 
is achieved at lower fluences, with 
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reduced purpura and less post-treatment 
skin reticulation. Longer wavelengths 
and pulse durations also improve PWS 
clearance. In a side-by-side comparison 
study, Kauvar et al found increased 
clearance of PWS in patients treated 
with a 595-nm, 1.5 ms PDL, as compared 
with a 585-nm, 450 μs system.15 The 
rationale being that longer wavelengths 
provide better optic penetration when 
treating deeper vessels. Meanwhile, 
longer pulse durations enable more even 
heating of the larger-diameter vessels 
and minimize post-treatment purpura.

Improved technology in skin 
cooling is another major advance in laser 
treatments of PWS16 (Figure 1 A, B). 
When cryogen spray cooling was used 
in conjunction with a 595-nm, 1.5 ms 
system, the average recovery time was 
reduced from 9.5 to 5 days with reduced 
edema, erythema, and crusting.17 Sub-
sequent studies also showed that satis-

factory clearing of PWS could be achieved 
in fewer treatment sessions with higher 
fluences and adequate epidermal 
cooling.18,19

Predictive factors of treatment 

response 

1. Patient age 
Studies have shown a better overall 
lightening outcome and fewer 
treatment sessions required for pa-
tients of a younger age. A study of 
73 children reported that patients 
between 3 months and 6 years of 
age showed increased lightening of 
their PWS after only one treatment 
compared with patients between 
7 and 14 years. Moreover, optimal 
clinical response was observed in pa-
tients under 1 year of age, with good 
tolerability.20–23

2. Lesion characteristics
PWS of a large size and increased 

nodularity responded less favourably 
to PDL treatments. In a study of 91pa-
tients, the mean decrease in lesion size 
was greatest for the smaller lesions: 
A 67% decrease was observed for 
lesions >20 cm2, as compared with a 
23% decrease for lesions >40 cm2.21

3. Anatomical location
With respect to PWS over the head 
and neck region, lesions that are 
present on the central face or in V2 
dermatome respond more slowly 
than those located elsewhere on the 
head and neck. PWS located on the 
extremities respond more slowly 
to laser therapy than lesions on the 
trunk, and lesions on the distal ex-
tremities respond the slowest.24

4. Colour of the lesion
In a histological study, Fikerstrand et 
al showed that lesions with a poor re-
sponse to a 585-nm, 450-μs PDL had 
small vessels. Moderate responses 

Figure 1 A Figure 1 B

PDL-CSC

PDL

PDL-CSC

PDL

Figure 1. Facial port-wine stain (A) before and (B) 2 months after third treatment with a 595-nm, 1.5-ms pulsed-dye laser (PDL), 
with and without dynamic skin cooling (cryogen spray cooling).
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were observed for PWS with deeper 
and larger vessels. The best response 
was seen in lesions with superficially 
located, larger-diameter vessels.25 
Vessel size and morphology correlates 
with the color of the PWS lesions.26 
Red colour predicted a good response, 
while pink colour predicted a poor re-
sponse to laser therapy.

2.	 Intense pulsed light 
To date, there are many intense 

pulsed light (IPL) systems available and 
the optimal parameters have been widely 
studied to treat PWS successfully.27,28 
In practice, IPL systems have largely 
been used to treat PDL-resistant PWS. 
The main disadvantage of IPL is the 
relatively high melanin absorption in the 
longer wavelengths, which may lead 
to higher risk of dyspigmentation. Skin 
cooling is often necessary to reduce the 
risk in treatments with IPL. Typically, 
a 550–950-nm filter was used, with 
8–30 ms pulse durations and a fluence 
of 13–22 J/cm2, to achieve tissue 
purpura as the treatment end-point. 
The 530–750-nm filter can also be used 
with double 2.5 ms pulses (with a 10 ms 
delay) and a fluence of 8–10 J/cm2.

3.	 Potassium titanyl phosphate laser 
A potassium titanyl phosphate 

(KTP) laser (532-nm) provides equivalent 
vascular absorption and optic pen-
etration of PDL and has been used to 
treat resistant PWS. With significant 
absorption by melanin, an overall higher 
rate of adverse side-effects, including 
dyspigmentation and scarring, are 
observed with the KTP lasers when 

compared with PDL. Proper cooling and 
treatment technique are required by KTP 
laser in the treatment of PWS.29

4.	 Near-infra-red lasers 
Laser systems with wave-

lengths in the near-infra-red spectrum 
(720–1200 nm) include the alexandrite 
(755-nm), diode (800–980-nm), and neo-
dymium-doped yttrium aluminium garnet 
(Nd:YAG) (1064-nm) lasers. They share 
the advantage of deeper optic pene-
tration with larger wavelengths and can 
be used to target deep-seated vessels. 
The near-infra-red lasers are effective 
for treatment of violaceous, nodular or 
hypertrophic PWS. Studies have shown 
that alexandrite laser had a higher 
incidence of post-inflammatory hyper-
pigmentation compared with PDL, and 
the Nd:YAG laser could produce unde-
sirable bulk heating and skin necrosis if 
used too aggressively.30–33

Conclusion
Thorough understanding of the 

principles of lasers and the laser-tissue 
interaction allows clinicians to augment 
the treatment efficacy and minimize the 
risk profile. Therefore, selection of light 
sources and optimal parameters should 
be individualized. With the advances in 
modern laser technology, clinicians are 
now able to treat vascular birthmarks 
with minimal adverse effects. Nev-
ertheless, treatment of thick, deep-
seated lesions and recurrence, remain 
great challenges in the field. Future 
generations of laser and light systems 
to overcome these hurdles are eagerly 
anticipated.
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Introduction 

In patients with chronic hepatitis B 
(CHB) infection, manifestations range 
from carrier state to chronic hepatitis, 

compensated or decompensated cirrhosis 
and hepatocellular carcinoma (HCC). 

Predictive factors of 
chronic HBV infection

Among Chinese patients with 
chronic hepatitis B virus (HBV), the life-
time risk of a liver-related death has been 
estimated at 40% for males and 15% for 
females.  The estimated 5-year rates of pro-
gression from CHB to cirrhosis is 12–20%, 
20–23% from compensated cirrhosis to 
hepatic decompensation and 6–15% from 
compensated cirrhosis to HCC. 

Serum HBV DNA level is an inde-
pendent risk factor for HCC; in a com-

munity-based study with a median 
follow-up of 11 years, a higher incidence 
of HCC was associated with the HBV 
DNA level at study entry.  HBV DNA levels 
≥2,000 IU/mL were associated with a sig-
nificantly higher risk of HCC.

Prolonged low-level viraemia causing 
continual liver damage, as reflected by 
alanine aminotransferase (ALT) levels of 
>0.5 x upper limit of normal (ULN), is the 
most likely pathway for the development of 
complications. Patients with ALT levels of 
0.5–1 x ULN and 1–2 x ULN had a signifi-
cantly increased risk for the development of 
complications, compared with patients with 
ALT levels <0.5 x ULN (p<0.0001 for both). 

Indication for treatment
Treatment guidelines vary among 

countries, with more than one guideline 
available in some countries; in the USA, 
there are two guidelines. One was formed 
by a panel of USA hepatologists, they rec-
ommend treatment when HBV DNA level 
is more than 20,000 IU/mL in hepatitis B e 
antigen-positive (HBeAg–positive) and 
2,000 IU/mL in HBeAg-negative patients 
with an elevated ALT level (>30 IU/L for 
males and >19 IU/L for females).  All 
patients with decompensated cirrhosis, 
regardless of their serum HBV DNA level, 
should be treated. The American Asso-
ciation for the Study of Liver Diseases 
(AASLD) treatment guidelines are 
similar but the definition of elevated ALT 
was 2 x ULN.  In contrast, the European 
Association for the Study of the Liver 
(EASL) guidelines recommend treatment 
for patients with HBV DNA ≥2000 IU/mL 
and elevated ALT for both HBeAg-positive 
and negative CHB.  Both entecavir and 
tenofovir are recommended treatment 
options because of their potent HBV inhi-
bition with a high barrier to resistance. 

Entecavir
Efficacy and drug resistance 

The efficacy of entecavir in reducing 
HBV DNA replication is 2200-fold superior 
to lamivudine.  Entecavir has a high 
barrier to resistance, requiring three 
mutations before resistance develops; 
resistance to entecavir can be developed 
through a 2-hit mechanism.  Recently, the 
effect of long-term entecavir therapy was 
studied in 94 Asian patients with CHB.  
Among patients completing treatment at 
week 240, 95% had levels of HBV DNA 
<300 copies/mL, and 76% had normalized 
levels of ALT. No resistance to entecavir 
was detected.

In compensated or decompensated 
liver disease, entecavir treatment has been 
shown to be efficacious in arresting HBV 
replication. In addition, entecavir markedly 
improved the underlying hepatic reserve in 
decompensated cirrhotic patients, mostly 
within 6 months of treatment.

The safety profile of entecavir is 
excellent; on treatment flares with ALT 
>10 x ULN were observed in only 2% of 
nucleoside-naïve patients during 48 weeks 
of treatment. Regular monitoring of renal 
function is not required.

Primary prevention of hepatocellular 
carcinoma

For HBV carriers, long-term maximum 
suppression of viral replication may reduce 
the risk of development of cirrhosis and 
HCC. The beneficial effect of reducing the 
development of liver cancer was observed 
mainly in treatment responders who had 
preexisting cirrhosis of the liver. Long-
term studies of lamivudine (and adefovir) 
have shown a consistent reduction in the 
development of liver cancers in patients 
with, and without, cirrhosis. This beneficial 
effect is blunted by the development of 
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resistance; however, entecavir has a high 
barrier to resistance. 

Two well-conducted, case-controlled 
studies on long-term entecavir treatment 
have examined reduction in the incidence 
of HCC in HBV-infected patients.

In the first study, Hosaka et al pre-
sented data on a large Japanese cohort, 
propensity-matched for HCC risk with his-
torical controls.  The incidence of HCC in 
472 entecavir-treated patients and 1,143 
non-treated HBV patients (control group) 
was compared. Propensity score matching 
resulted in a sample size of 316 patients 
per cohort. The drug mutation resistance 
was 0.8% in the entecavir group. The 
cumulative HCC incidence rates at 5 years 
were 3.7% and 13.7% for the entecavir 
and control groups, respectively (p<0.001). 
Cox proportional hazard regression analysis 
showed a reduction in HCC in patients 
receiving entecavir therapy than those 
without (hazard ratio [HR]: 0.37; 95% con-
fidence interval [CI]; 0.15–0.91; p=0.030), 
demonstrating that HCC incidence is 
reduced with entecavir therapy. 

In the second retrospective-
prospective cohort study in Hong 
Kong, Wong et al analyzed the efficacy 
of entecavir on clinical outcomes 
and deaths.  The entecavir cohort 
included consecutive CHB patients 
who had received entecavir for at least 
12 months. This was compared with 
a historical control cohort. A total of 
1,446 entecavir-treated patients (72% 
male; age, 51 ± 12 years; follow-up, 
36 ± 13 months) and 424 treatment-naïve 
patients (65% male; age, 41 ± 13 years; 
follow-up, 114 ± 31 months) were studied. 
Overall, there was no difference in hepatic 
events (cirrhotic complications, HCC, and/
or liver-related mortality) between the 
entecavir and control cohorts. Among 
patients with liver cirrhosis (482 entecavir-
treated, 69 treatment-naïve), entecavir-
treated patients had reduced risks of all 
clinical outcomes when compared with 
treatment-naïve patients with cirrhosis 
after adjusted for model for end-stage liver 
disease score: hepatic events (HR, 0.51; 

95% CI, 0.34–0.78; p=0.002), HCC (HR, 
0.55; 95% CI, 0.31–0.99; p=0.049), liver-
related mortality (HR, 0.26; 95% CI, 0.13–
0.55; p<0.001), and all-cause mortality 
(HR, 0.34; 95% CI, 0.18–0.62; p<0.001).

Similarly, entecavir treatment 
significantly reduced the risk of HCC 
development in patients with high risk 
according to risk scores in studies by Yang 
et al  (p=0.006) and Yuen et al  (p=0.002), 
but not in low-score patients.

However, in a recent “real world” 
multicentre Italian study, patients with 
cirrhosis were seen to be still at risk of 
developing HCC, despite profound and 
durable viral suppression with entecavir. 
A total of 418 nucleoside-naïve patients 
with HBV received entecavir for up to 
66 months.  All patients achieved unde-
tectable HBV DNA by Year 5. Despite suc-
cessful prevention of decompensation 
of cirrhosis, the cumulative incidence 
of HCC in cirrhotic patients was 14% at 
Year 5 (2.8% per year). This suggests that 
some cellular clones of pre-malignant 
cells may have already developed before 
treatment was initiated. According to the 
multistep model for the process of hepa-
tocarcinogenesis, dysplastic lesions con-
sisting of microscopic dysplastic foci and 
macroscopic dysplastic nodules may be 
precursor lesions of HCC.  In theory, early 
initiation of effective antiviral therapy may 
prevent the clones of pre-malignant cells 
and improve long-term survival. 

Treatment end point
Many guidelines suggest that 

treatment end points include HBeAg sero-
conversion for HBeAg-positive patients, 
undetectable serum HBV DNA, and 
normalization of ALT. However, these 
guidelines are not suitable for most Asian 
HBV carriers infected in early life.  The ideal 
treatment end points in these patients are 
permanent suppression of HBV DNA to 
levels undetectable by polymerase chain 
reaction and reduction of ALT levels to less 
than 0.5 x ULN. 

Long-term treatment is required in 
most patients and almost all patients have 

virological relapse after stopping nucleos(t)
ide analogues. Severe ALT flares (>10 x 
ULN) were observed in 6% of patients after 
discontinuation of entecavir treatment.   
In Hong Kong, a recent multicentre pro-
spective study by Seto et al analyzed the 
treatment cessation of entecavir in Asian 
patients with HBeAg-negative CHB. A total 
of 184 patients (mean age 53.9 years; 
67.9% male) were recruited.  Following 
Asia-Pacific Association for the Study 
of the Liver guidelines, entecavir was 
stopped in Asian HBeAg-negative patients 
treated for ≥2 years with undetectable 
HBV DNA levels on ≥3 separate occasions, 
6 months apart before treatment ces-
sation. HBsAg and HBV DNA levels were 
prospectively monitored every 6–12 weeks 
for 48 weeks. Entecavir was restarted if 
there was virologic relapse (defined as 
HBV DNA >2000 IU/mL). The cumulative 
rate of virologic relapse at 24 and 48 weeks 
was 74.2% and 91.4%, respectively. The 
median HBV DNA level at virologic relapse 
was (11,000 (range 2,115 to >1.98×108) IU/
mL). It was seen that 42 (25.8%) patients 
had elevated ALT (median level 97 U/L, 
range 37–1058 U/L) during virologic relapse. 
No patients cleared HBsAg. In conclusion, 
entecavir cessation in Asian HBeAg-negative 
CHB resulted in high rates of virologic 
relapse, suggesting nucleos(t)ide analogue 
therapy should be continued indefinitely 
until the recognized treatment endpoint of 
HBsAg seroclearance.

Rituximab in patients with previous 
hepatitis B virus exposure 

The US Food and Drug Administration 
has issued boxed warnings for the mono-
clonal anti-CD20 monoclonal antibodies 
rituximab and ofatumumab regarding an 
increased risk of hepatitis B reactivation 
among patients positive for hepatitis B 
surface antigen (HBsAg) or antibodies 
against hepatitis B core antigen (anti-HBc) .

In Hong Kong, Seto et al studied 
patterns of HBV reactivation in HBsAg-
negative, anti-HBc-positive Chinese 
patients with undetectable serum HBV DNA 
(<10 IU/mL), diagnosed with haematologic 
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malignancies and receiving rituximab-
containing chemotherapy.  Sixty three 
patients were prospectively monitored 
every 4 weeks for up to 2 years [median 
70 weeks; range, 6–104 weeks]. Entecavir 
was started when detectable HBV DNA 
was encountered. The 2-year cumulative 
rate of HBV reactivation was 41.5%, 
occurring at a median of 23 weeks (range, 
4–100 weeks) after rituximab treatment. 
The median HBV DNA level at reactivation 
was 43 IU/mL (range, 14–920IU/mL). A 
baseline undetectable antibody to HBsAg 
(anti-HBs; <10 mIU/mL) was the only sig-
nificant risk factor that was positively asso-
ciated with HBV reactivation (HR, 3.51; 
95% CI, 1.37–8.98; p=0.009). Patients with 
negative baseline anti-HBs, compared with 
those with positive anti-HBs, had a signifi-
cantly higher 2-year cumulative rate of HBV 
reactivation (68.3% vs 34.4%; p=0.012). 
Entecavir successfully controlled HBV reac-
tivation in all patients (Figure 1). 

Stability comparison of several 
entecavir products

In a recent stability comparison 
study, the stability of the original entecavir 
appears to be noticeably superior to the 

domestic generic agent.  The stability of 
the product on the properties, weight 
of tablets, content, related substance 
and dissolution was analyzed. High tem-
perature and high humidity were the 
most important factor on the quality 
of product. In the accelerated tests, 
original entecavir was the most stable in 
appearance, content of main component 
and the related substances and the dis-
solution.

Conclusion
Treatment:

•	 Patients with chronic hepatitis B 
should be treated when they reach the 
threshold for treatment as indicated by 
various guidelines.

•	 Early treatment should be initiated in 
patients of advanced age (35–40 years) 
with advanced histology or clinical ev-
idence of cirrhosis.

•	 Treatment for both HBeAg-positive 
and HBeAg-negative patients should 
be on a long-term basis, possibly until 
HBsAg seroconversion.

Entecavir:

•	 Long-term treatment can reduce hepa-
tocellular carcinoma.

•	 Entecavir has a high mutation barrier. 
Resistance to entecavir is rare (approx-
imately 1% after 5 years of treatment) 
in nucleoside-naïve patients.

•	 Entecavir is safe and no routine moni-
toring of renal function is required.

•	 A high rate of HBV reactivation was 
observed in HBsAg-negative, anti-
HBc-positive patients undergoing 
rituximab-containing chemotherapy. 
Periodic HBV DNA monitoring is re-
quired. Entecavir is effective in treating 
HBV reactivation. 

•	 In the stability comparison study on 
several entecavir tablets by the accel-
erated tests, original entecavir was the 
most stable in appearance, content of 
main component and the related sub-
stances and the dissolution.

References
1.	 Beasley RP, Lin CC, Chien CS, Chen CJ, Hwang LY. Geographic distribution 

of HBsAg carriers in China. Hepatology. 1982;2(5):553.
2.	 Fattovich G, Bortolotti F, Donato . Natural history of chronic hepatitis 

B: special emphasis on disease progression and prognostic factors. J 
Hepatol. 2008;48(2):335.

3.	 Chen CJ, Yang HI, Su J, Jen CL, You SL, Lu SN, Huang GT, Iloeje UH, 
REVEAL-HBV Study Group.  Risk of hepatocellular carcinoma across 
a biological gradient of serum hepatitis B virus DNA level. JAMA. 
2006;295(1):65.

4.	 Yuen MF, Yuan HJ, Wong DKH, Yuen JCH, Wong WM, Chan AOO,
5.	 Wong BCY, Lai KC, Lai CL. Prognostic determinants for chronic hepatitis B in

0.5

0.4

0.3

0.2

0.1

0.0
0 12 24 36 48 60

Cu
m

ul
at

iv
e 

pr
ob

ab
ili

ty
 o

f h
ep

at
ic

 
ev

en
ts

 in
 c

ir
rh

ot
ic

 p
at

ie
nt

s

Follow-up duration (months)

All hepatic events
Entecavir cohort

Control cohort
p=0.001

482 442 342 179 74 20
69 62 51 44 37 36

Patients at risk
Entecavir cohort
Control cohort

0.3

0.2

0.1

0.0
0 12 24 36 48 60Cu

m
ul

at
iv

e 
pr

ob
ab

ili
ty

 o
f l

iv
er

-r
el

at
ed

 
m

or
ta

lit
y 

in
 c

ir
rh

ot
ic

 p
at

ie
nt

s

Follow-up duration (months)

Liver-related mortality
Entecavir cohort

Control cohort
p<0.001

482 473 383 214 93 23
69 66 63 61 52 48

Patients at risk
Entecavir cohort
Control cohort

0.5

0.4

0.3

0.2

0.1

0.0
0 12 24 36 48 60Cu

m
ul

at
iv

e 
pr

ob
ab

ili
ty

 o
f h

ep
at

oc
el

lu
la

r 
ca

rc
in

om
a 

in
 c

irr
ho

tic
 p

at
ie

nt
s

Follow-up duration (months)

Hepatocellular carcinoma
Entecavir cohort

Control cohort
p=0.036

482 466 365 194 81 20
69 65 60 52 45 41

Patients at risk
Entecavir cohort
Control cohort

0.3

0.2

0.1

0.0
0 12 24 36 48 60Cu

m
ul

at
iv

e 
pr

ob
ab

ili
ty

 o
f a

ll-
ca

us
e 

m
or

ta
lit

y 
in

 c
ir

rh
ot

ic
 p

at
ie

nt
s

Follow-up duration (months)

All-cause mortality
Entecavir cohort

Control cohort
p<0.001

482 473 383 214 93 23
69 66 63 61 52 48

Patients at risk
Entecavir cohort
Control cohort

Figure 1. Long term entecavir therapy reduced adverse events in cirrhotic patients with chronic hepatitis B.  
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