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Update on Isotretinoin: Facts and Fallacies
Isotretinoin, the most effective
therapy for severe acne, has led to controversy. Considered a major breakthrough in acne drug treatment over three
decades, isotretinoin is the only drug that
has the potential to induce prolonged
remission for severe acne after one to
two courses of treatment. Substantial
clearance of acne results in improvement
of patients’ self-confidence and esteem.

Introduction

A

cne is one of the most prevalent
skin diseases in adolescence and
adulthood. In a questionnaire
survey in Hong Kong, the prevalence
of self-reported acne aged between 15
and 25 years was 91.3% and 52.2%
of respondents had acne at the time
of interview.1 Acne negatively affects
quality of life, self-esteem and mood in
adolescents.2 This condition may result
in permanent disfiguring scars that
may persist throughout the life of acne
patients.3 A stepwise approach to acne
management utilizes topical agents for
mild to moderate acne and escalation to
oral agents for more severe or resistant
cases.4,5 Clinicians’ assessment of acne
severity should also take into account
the presence of persistent or recurrent
inflammatory nodules, ongoing scarring,
insufficient therapeutic responsiveness
and psychosocial distress.
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However, its usefulness is limited by a
number of proven and potential adverse
reactions,
including
teratogenicity,
possible association with psychiatric
disturbances and inflammatory bowel
disease (IBD).6,7 This highlights the need
for careful patient selection and counseling of potential side effects. It is
also essential that patients are informed
about the indications and the major risk of
treatment to help clinicians detect early
signs of adverse effects.

Mechanisms
Isotretinoin (13-cis-retinoic acid) is closely
chemically related to vitamin A. The
biologic effects of retinoids are mediated
by binding to nuclear retinoid receptors
that bind to regulatory regions of DNA,
subsequently altering transcription of
many genes.8 Oral isotretinoin is effective
for treating acne as it targets all four
major pathogenic factors of acne simultaneously. It improves hypercornification,
lowers sebum protection, possesses
anti-inflammatory effects and reduces
Propionibacterium acnes (P acnes).9 It
also exerts significant effects on cell differentiation. Isotretinoin decreases the
proliferation, differentiation, and activity
of basal sebocytes while it normalizes
follicular keratinization and inhibits comedogenesis. It inhibits lipid synthesis
in sebaceous glands with the sebum
excretion rate diminished (80%) after a

few weeks.6 Furthermore, it effectively
reduces the P acnes population by modifying the follicular microenvironment.8

Indications
Oral isotretinoin is generally indicated for
severe recalcitrant nodulocystic acne.4,10,11
It is considered recalcitrant when patients
do not respond to conventional therapies
that include oral antibiotic, topical antimicrobial, and topical retinoid. Oral and
topical antibiotics are commonly used to
treat inflammatory or nodulocystic acne
but antibiotic resistance is becoming
an increasingly important problem
worldwide.12 Durations of antibiotic
therapy in patients with severe acne are
recommended not to exceed 3 months.
Early recognition of patients who fail
to respond to systemic antibiotics and
early prescription of isotretinoin would
help to minimize antibiotic use and antibiotic resistance. The indications are
now broader and include patients with
less severe forms of acne, especially in
cases with acne scarring, acne that fails
to response to antibiotics with topical
therapy and significant psychosocial
distress from acne. Other rarer forms of
acne that warrant its use include acne
fulminans, acne conglobata and Gramnegative folliculitis. Other non-acne indications are hidradenitis suppurativa and
rosacea with rhinophyma.13
Although isotretinoin at 1 mg/kg/day
achieves better results than 0.5 mg/kg/day
the high-dose regime tends to be poorly
tolerated by patients due to its greater
adverse effects. The duration of oral
isotretinoin therapy is about 6–9 months
and the cumulative dose of 120–150 mg/kg
is associated with a reduced relapse rate
than lower doses.4 There is no accumulation in the skin or long-term retention
in sebaceous gland, hence the sustained
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improvement in acne cannot be explained
by persistence of the drug. Commencement at lower doses reduces the
likelihood of an initial flare and clinical
improvement may only be evident after
6 to 8 weeks. A flare of acne several
weeks after the initiation of treatment
may occur in about 6% of patients.6,11

Adverse effects
Side effects of oral isotretinoin can
be divided into mucocutaneous and
systemic. The adverse reactions from
skin and mucous membranes are predictable, dose-dependent, and manageable. Cheilitis is seen in over 95%
of patients who take the drug.11 If lip
dryness is not present during treatment
with isotretinoin, noncompliance should
be suspected. Dry nasal mucosa and
dry eye can lead to epistaxis and blepharitis, respectively. Dermatitis predominantly on upper limbs with dry skin and
pruritus is seen in about 30% and it is
more commonly seen in patients with
history of atopic dermatitis. Dermatitis is
a dose-dependent adverse reaction and
these symptoms can be improved by a
reduction in dose, the use of moisturizers
and topical corticosteroids.
Isotretinoin, a category X medication, is absolutely contraindicated in
pregnancy due to its most serious side
effect of teratogenicity. Around 30% of
the newborns had major malformation
involving central nervous system, cardiac
and craniofacial structures if isotretinoin
is used in early pregnancy.14 Thus, the
importance of adequate contraception
cannot be overemphasized before female
patients commence treatment. Stringent
contraceptive measures need to be
adopted in female patients before, during
and 2 months after cessation of treatment
in order to minimize risk of pregnancy
exposures to isotretinoin. Noncompliance
with contraception and contraceptive
failure are the most common causes
of pregnancy while taking isotretinoin.
Education is the key in helping to prevent
further foetal exposures.

Other systemic side-effects are
musculoskeletal pain, headache, hair
loss, photo toxicity, raised lipid profile and
hepatitis. Elevated triglyceride levels,
which can be associated with pancreatitis, have occurred in about 25% of
patients, and about 7% of patients
showed an increase in cholesterol levels.
Liver function test and fasting lipid profile
should be monitored at baseline and after
1 month of treatment.11
Causality between isotretinoin
and IBD is difficult to establish as there
are many confounding factors.15,16
An
inflammatory
propensity
may
predispose patients to both acne and
IBD with similar age of onset. Moreover,
systemic antibiotics, often prescribed
before isotretinoin, have been associated
with an increased risk of IBD. A recent
review of the literature and meta-analysis
including several case-control and observational studies, concluded that there is
no definitive link between isotretinoin and
IBD.17
Although
whether
isotretinoin
leads to mood changes, depression and
suicidal ideation is still controversial, the
current drug insert information states
that isotretinoin may cause depression
and psychosis, and that in rare cases it
may cause suicidal ideation and suicide
attempts.14,18 The label also advises
providers that simply discontinuing the
drug may not remedy any psychiatric
problems and that further evaluation
may be necessary. Although the risk of
psychiatric disturbance is low according
to the large group studies that have been
performed so far, clinicians should discuss
with the patient the risk-benefit ratio
of taking isotretinoin, and the potential
risk of isotretinoin-induced depression
or suicidality. A psychiatric history does
not preclude treatment with isotretinoin
but evaluation from a psychiatrist prior
to initiating isotretinoin in patients with
psychiatric history would be reasonable
to determine if psychiatric symptoms
are still present. Monitoring of mood
changes at each isotretinoin visit is
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imperative and continual follow-up with
the patients’ psychiatrists or psychologists is essential.

Conclusion
Oral isotretinoin remains a powerful drug
in the treatment of severe forms of acne
and it improves patients’ quality of life.
Although there is inadequate evidence
to suggest isotretinoin’s role in causing
IBD, depression or suicidal ideations, the
literature reveals some evolving evidence
suggestive of a biologic plausibility with
use of isotretinoin and these morbidities.
Careful balance of risks and benefits is to
be considered when using this drug. It
can be used safely with adequate counseling of patients, particularly regarding
the avoidance of pregnancy as well
as careful monitoring of potential side
effects, especially psychiatric disturbance
and IBD, and toxicities.
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he wide range of effective antidiabetic agents has made durable
glycaemic control an achievable
treatment goal for a number of patients
with type 2 diabetes mellitus (T2DM).
Nonetheless, these advancements have
not entirely resolved major treatmentassociated limitations, such as hypoglycaemia and weight gain. The 2015
American Diabetes Association recommendations for standards of medical
care reflect these concerns, calling for
treatment strategies to reduce body
weight and minimise the risk of hypoglycaemia, alongside goals to reduce
glycosylated haemoglobin (HbA1c) levels
and improve cardiovascular disease risk
factors.1 The European Society of Endocrinology and the Obesity Society specifically highlighted the challenges of
weight management in patients with
T2DM, many of whom are overweight
or obese, through guideline recommendations that favoured ‘weight-losing and
weight-neutral medications as first- and
second-line treatment options’.2
With the on-going focus of weight
management in T2DM, glucagon-like
peptide (GLP)-1 receptor agonists, both
short- and long-acting formulations,
have emerged to the forefront of discussions.

GLP-1 receptor agonists
alter gastric emptying
and appetite
The direct effects of GLP-1 receptor
agonists are well described; this class
stimulates glucose-dependent insulin
secretion, restores biphasic insulin
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response, increases beta cell production
of proinsulin, increases pancreatic islet
beta cell mass and reduces beta cell
apoptosis.3
With regards to obese patients
with T2DM, there is specific interest
in the class’ indirect effects on weight.
GLP-1 receptor agonists are associated
with the suppression of postprandial
glucagon secretion, which translates to
decreased hepatic glucose production.3
Furthermore,
patients
experienced
slowed gastric emptying that contributes
to a prolonged sense of satiety.3
Several
studies
demonstrate
these effects. A randomised, singleblind, 3-period (5 days per each period),
crossover study reported the dosedependent effects of exenatide, a
GLP-1 receptor agonist, on gastric
emptying.4 On day 5, following the
morning dose, subjects consumed
(99m)Tc-labelled eggs and (111)Inlabelled water. Based on scintigraphy
measurements, patients on exenatide
5 mcg and 10 mcg experienced
gastric emptying of 111 (94–132) min
and 169 (143–201) min, respectively
(both p<0.01) versus 60 (50–70) min for
patients on placebo.4
GLP-1 secretion is noted to
suppress appetite at the level of the
central nervous system, which decreased
food intake.3 A recent trial studied GLP-1
receptor activation on brain responses
to anticipation and consumption of
chocolate milk versus a tasteless solution
in obese patients with T2DM.5 Based on
functional magnetic resonance imaging
(fMRI), researchers reported that, “GLP-1
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Figure 1. Mean weight change from baseline in patients on placebo, exenatide LAR 0.8 mg and 2.0 mg once weekly8
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receptor activation decreased anticipatory food reward, which may reduce
cravings for food, and increased consummatory food reward, which may prevent
overeating.”5

GLP-1 receptor agonists
and weight loss
These effects on gastric emptying and
altered appetite produce tangible effects
on weight when GLP-1 receptor agonists
are part of adjunctive treatment for T2DM.
In a triple-blind, placebo-controlled,
30-week clinical trial, 5 mcg and 10 mcg
doses of exenatide reduced baseline
weight by -1.6±0.4 kg and -2.8±0.5 kg
respectively (p<0.001 for both doses)
compared with placebo, which had little
impact on weight (-0.3±0.3 kg).6
Similar dose-dependent results
were observed with the once-weekly,
long-acting release (LAR) exenatide.
A Phase II randomised, placebo-controlled trial reported that patients with
T2DM on exenatide 2.0 mg LAR had
significant body weight reduction from
baseline (-3.8±1.4 kg, p<0.05) while
patients receiving exenatide 0.8 mg

LAR and placebo had no change to their
body weight over a treatment course of
15 weeks (Figure 1).7
The weight loss effects of exenatide
LAR were replicated in a 26-week, openlabelled, randomised trial. Patients who
received exenatide LAR (n=461) had progressive weight loss with a mean loss
of 2.68 kg from baseline to week 26. It
was well tolerated, with relatively low
rates of nausea (9%), vomiting (4%) and
diarrhoea (6%) that rarely led to discontinuation (<1%).8
Dose-dependent effects on body
weight were also observed with liraglutide. At the highest dose prescribed
(3 mg once daily) in a study, 76% of
patients lost more than 5% of their body
weight compared with orlistat (44%)
and placebo (30%).9 A more recent
trial of overweight/obese patients with
T2DM reported that following a 56-week
treatment period, subcutaneous liraglutide 3 mg was associated with a mean
weight loss of 6.0% from baseline, as
opposed to 4.7% in the liraglutide 1.8 mg
arm and 2.0% in the placebo arm.10 This
weight loss in patients on liraglutide is
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associated with the incidence of nausea
and vomiting; these side effects are
regarded as tolerable.11
The effect on weight is specific
to GLP-1 receptor agonists, and not to
incretins as a whole. A 26-week randomised, double-blind, double-dummy,
superiority trial assessed the efficacy of
three adjunct treatments in poorly controlled diabetic patients on metformin:12
• 2 mg injected exenatide once weekly
plus oral placebo once daily (n=170)
• 100 mg oral sitagliptin once daily plus
injected placebo once weekly (n=172)
• 45 mg oral pioglitazone once daily
plus injected placebo once weekly
(n=172)
While all three arms reduced HbA1c
levels effectively particularly exenatide
LAR, the agents had different outcomes
on body weight. As expected, pioglitazone induced a mean weight gain of
2.8 kg in patients. The two incretin
arms had different outcomes in this
parameter: exenatide induced a mean
weight loss of 2.3 kg, while sitagliptin
was more weight neutral, with a slight
weight loss of 0.8 kg.12
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Besides the effective and long-term
glycaemic control associated with GLP-1
receptor agonists, this class of agents,
particularly once-weekly exenatide LAR,
exerts effective and durable body weight
loss in obese patients with T2DM, with
low risk of hypoglycaemia. Durability of
effect on weight and glycaemic control
is dependent on adherence to long-term
treatment.

Figure 2. Mean weight change from baseline in patients receiving once-weekly
exenatide, up to 5 years’ follow up11
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Defronzo et al observed a difference between these agents in
terms of impact on caloric intake
and gastric emptying, as measured
by acetaminophen absorption.13 Following 2 weeks of therapy, exenatide
significantly slowed gastric emptying
(acetaminophen
area-under-the-curve
ratio exenatide:sitagliptin: 0.56+0.05,
p<0.0001) and reduced total caloric
intake from baseline, compared with
sitagliptin (-134±97 kcal versus +130±97
kcal, p=0.0227).13 The finding reinforced
understanding of the indirect effects of
GLP-1 receptor agonists.

Durability of effect on
body weight
GLP agonists have sustained effects over
the long term. The open-label extension
phase of a 30-week randomised controlled
trial that compared daily exenatide with
exenatide LAR, followed 258 patients on
once-weekly exenatide LAR only over a
period of 5 years. Despite the challenges
of weight control typically experienced by
diabetic patients, the mean weight loss
from baseline observed in this population
was sustained (-4.5 at Year 1 and -3.0 kg
at Year 5) [Figure 2].14
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The durability of exenatide LAR
actions was not solely on weight
reduction. Glycaemic control was tighter
and sustained at Year 5 (mean HbA1c
level of 7.0%±0.1%), which translated
to a -1.6%±0.1% reduction from the
mean baseline level of 8.1%±0.9%. Furthermore, 32.7% and 43.9% of patients,
achieved HbA1c targets of ≤6.5% and
<7.0%, respectively at Year 5.14
The
durability
of
treatment
may be associated with exenatide’s
improvements to beta-cell function.
Following a one year treatment course,
exenatide increased combined glucoseand
arginine-stimulated
C-peptide
secretion by 2.46-fold (95% CI 2.09–2.90,
p<0.0001) and reduced mean baseline
weight by 4.6 kg compared with insulin
glargine.15 It should be noted that betacell function returned to pre-treatment
levels and body weight increased four
weeks after treatment was discontinued.15
Durability of effect was also
reported with liraglutide, At Year 2 of
follow-up of the 20-week liraglutide trial,
patients on the agent had sustained
weight loss, losing 3.0 kg more than
patients on orlistat (p<0.001).16
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Recent Advances in Cosmetic Dermatology
hypothesis that the diffusion gradient of
the preparation would be lower so the
toxin should be retained longer than conventional formulation. In a phase I/II clinical
trial, the safety of RT002 was assessed for
the treatment of glabellar lines.2 The toxin
was well tolerated and interestingly the
median duration of action was 7 months
when a high dose was used. Such longevity can be revolutionary in the field of
botulinum toxin injection. It is of note that
other techniques, such as radiofrequency
ablation, that have aimed to achieve the
clinical effects of botulinum toxin with
a longer duration of effectiveness, have
not been widely used.3 In the author’s

Recent advances in
botulinum toxin

B

otulinum toxin has been used for
the treatment of dynamic wrinkles
for almost three decades. While
different preparations and indications have
been developed, only in recent years has
there been a breakthrough in technology.
RT001 is a topical preparation of botulinum
toxin that penetrates into the skin through
a patented peptide technology. This drug
is currently undergoing Food and Drug
Administration of the United States (FDA)
clinical trial. A double-blind, randomized,
placebo-controlled clinical study, administered a single application of the drug at
the lateral canthal region to 45 patients with
another 45 patients receiving placebo.1
Subjective assessment of the degree of
improvement by patients and objective
analysis using investigator’s review of the
severity of the canthal lines (crow’s feet)
were performed. The results indicated
significant improvement of the treated
subjects compared with placebo and, at
4 weeks after treatment, 88.9% of the
treated patients recorded improvement by
investigator’s assessment.
The same peptide technology,
RT002, was used for injection with the

opinion, multiple factors can contribute
to the low adoption of such device-based
technology including an increased risk of
complications, such as burn injury to skin,
device cost and a greater skill set needed
to achieve a good outcome compared with
botulinum toxin injection.

Recent advance in body
contouring
Chemical lipolysis has been performed for the last decade but is not a
popular procedure due to the associated
adverse effects. Furthermore, regulatory
authorities including the US FDA and
The Medicines and Healthcare products
Regulatory Agency (MHRA) of the United
Kingdom have issued warnings against the
use of body contouring. Deoxycholic acid
has been shown to be the active ingredient
in agents used for chemical lipolysis, it
affects the cell membrane causing irreversible adipocyte damage. In a Phase III,
randomized, placebo-controlled study published in 2014, ATX-101 (deoxycholic acid)
was used to treat unwanted submental
fat in a nonsurgical manner. Three hundred
and sixty three patients were recruited
and received either deoxycholic acid
injections at different concentrations or
placebo injections at monthly intervals for
up to 4 treatments with a 12-week followup.4 The primary outcome was defined as
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the clinician’s assessment of submental
fat reduction and patients’ satisfaction by
subjective rating of response was the secondary outcome. The results indicated significant improvement in the treated group
as compared with controls and skin laxity
did not decrease with treatment. Reported
adverse effects included oedema, haematoma, numbness and induration
with fibrosis. The drug received US FDA
approval for the treatment of submental
fat; however, it is of note that mandibular
nerve injury and dysphagia are listed
as potential adverse effects in the drug
package insert.
A recent review article examined
the use of low-energy laser therapy,
cryolipolysis, radiofrequency and high
intensity focused ultrasound for body
contouring; it was concluded that these
devices can be effective in the reduction
of localized subcutaneous fat, and have
minimal adverse effects.5 In a recent
study, a 1060-nm diode laser has been
tested and obtained US FDA clearance
for non-invasive local fat reduction. This
multi-center study enrolled 49 patients,
one flank was treated by the laser and the
other side served as control.6 Assessment
at 12 weeks after a single treatment that
involved application of the laser applicator
to the treated site in a continuous
manner, significant improvement at the
treated site was noted with mild tenderness being the main adverse effect.
Although such study was presented as
an abstract in a recent meeting, no peerreviewed data has yet been published.
Further study is therefore necessary to
confirm such findings.

Conclusion
Non-invasive
treatments
for
cosmetic enhancement, such as wrinkle
reduction and body contouring, are the
main trend of technological advances in
cosmetic dermatology.
A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org
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Powerful Performance in HIV
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The first STR with an Integrase Inhibitor
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Epidermal Barrier Function in Atopic
Dermatitis: An Important Therapeutic Target
the role of epidermal barrier in AD will be
discussed.

Role of epidermal barrier
in AD
1. Epidermis: First line of defense
between the body and the
environment

Introduction

A

topic dermatitis (AD) is a common
chronic relapsing inflammatory
skin disease associated with
pruritus, sleep disturbance, psychosocial
burden, and impaired quality of life. It
affects 10–20% of school-aged children,
and its increasing prevalence represents
a major public health problem particularly
in industrialized countries.
The pathogenesis of AD involves
complex interactions between susceptible
genes, immunological factors, epidermal
skin barrier defects, microbiota, and
environmental triggers.1 The three main
pillars of the management of AD include
1) the identification and prevention of
triggering factors, 2) a severity-adapted
prescription of anti-inflammatory medications, and 3) a basic emollient therapy
which aims to improve the impaired
epidermal barrier function.2 In this review,

This barrier keeps environmental irritants,
allergens, and microbes from entering
the body and prevents excessive water
loss. The barrier function of the skin is
primarily located in the stratum corneum,
which consists of vertical stacks of anucleated keratinocytes (“Brick”) packed
inside with keratin filaments embedded
in a matrix of filaggrin breakdown
products. Outside the keratinocytes, they
are embedded in an extracellular matrix
(“Mortar”) enriched in ceramides, cholesterol, and free fatty acids derived from
secreted lamellar body precursor lipids
(Figure).3

93 | Journal of The Society of Physicians of Hong Kong

2. Filaggrin: Key component in
the differentiation of the stratum
corneum in the epidermis
Degradation of filaggrin protein forms the
natural moisturizing factor (NMF) in the
stratum corneum and it plays an important
structural role of the barrier function in
the skin. Filaggrin mutations were found
in 10–30% of patients with AD. Recent
studies have shown that the affected
skin of atopic individuals is related to the
down-regulation of the filaggrin gene and
the deficiency in filaggrin degradation
products in the stratum corneum.4

3. Reduced content of ceramides
in both normal and affected skin of
patients with AD
Xerosis or dry skin results from a reduced
amount of ceramides in the skin, which
enhances the trans-epidermal water loss.
Xerosis predisposes to the development
of microfissures and cracks in the stratum

Figure. Structure of stratum corneum

Corneocyte Corneodesmosome

Natural
moisturizing
factor

Cornified
envelope

Cornified
envelope
lipids

Brick
Mortar

Lamellar
bodies

Intercellular
lipids

Ceramides
Cholesterol
FFA’s

Stratum
granulosum

DEC 2015

corneum, which favours the entry of
allergens and microorganisms.5

Repairing the epidermal
barrier: Traditional vs
new barrier repairing
emollients
1. Role of traditional emollients
Emollients are frequently prescribed to
improve the skin barrier function in patients
with AD. They aim to restore the stratum
corneum lipids and to limit the water loss
and entry of external irritants. In order to
meet these needs, emollients can be formulated with the following ingredients:
a.	Emollient agents
	
These ingredients make the skin
softer and more pliable by filling
the space between keratinocytes
and by restoring the physical
barrier. Raw materials with this
property include 1) hydrogenated
or non-hydrogenated vegetable
oils, 2) mineral oils (e.g. paraffin
and petroleum jelly), 3) vegetable
butters (e.g. shea and cocoa), 4)
fatty acids and esters, 5) triglycerides and 6) ceramides.
b.	Humectant or moisturizing agents
These are water-soluble substances,
which help the stratum corneum to
capture water from the outside and
rebalance the cutaneous hydrolipidic
film. Glycerol (and glycerol derivatives), urea, lactic acid, and α-/βhydoxyacids are the most commonly
used humectant ingredients.
c.	Occlusive agent
	
This creates a sealed barrier and
prevents moisture evaporation
from the surface of the epidermis.
Petroleum is one of the representative occlusive substances;
however, a disadvantage of these
occlusive agents is their sticky and
greasy texture, making them less
pleasant to use.
Different combinations of these agents
will give rise to various textures of the
emollients. For example, lotions, which
have a high humectant and low occlusive
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content, are easier to use and spread over
skin. However, water content in the skin
can easily evaporate due to low occlusive
content. In contrast, thick creams which
have a low humectant content, or ointments
which have zero humectant content, have
better protection against water evaporation
due to the occlusive ingredient. However,
some patients may find their texture too
greasy. Prescription of emollients should
be individualized and chosen according to
the need of the patient.6

2. New barrier-repairing moisturizers
In recent years, many barrier-repairing
moisturizers containing ingredients like
ceramides, pseudoceramides, and NMFs,
in addition to the traditional emollient
content, have become available. These
ingredients aim to mimic and replace
the key deficient components in the epidermal barrier related to the pathogenesis
of AD. The filaggrin degradation protein
products, like NMFs, and intercellular
lipids, such as ceramides, are the two key
ingredients in the barrier-repairing moisturizers. This novel “therapeutic” role
in restoring the skin barrier function is
appealing to both clinicians and patients
in the management of AD.
Hon et al. reviewed the published
randomised controlled trials involving barrier-repairing moisturizers containing new
ingredients including ceramides, pseudoceramides, and NMFs.7 In the positive
trials, the use of ceramide-dominant
emollients was shown to be associated
with restoration of the permeability barrier
function with concomitant improvement
of antimicrobial defense in patients with
AD.8 Reduction of the frequency and
severity of flares as well as a reduction
in the need for topical corticosteroids or
topical calcineurin inhibitors was demonstrated with the use of ceramides-containing emollients.9 However, there are
major limitations with these clinical trials.
They generally enrolled a small sample
size and the treatment effects were small
or had limited clinical significance.
In one negative study, Miller et al.

compared a petroleum-based moisturizer
with a ceramide-dominant barrier repair
cream as monotherapy for children with
mild-to-moderate AD. The petroleumbased moisturizer was found to be as
clinically effective and more cost effective
than the ceramide-containing cream.
The author highlighted that the beneficial
effects of expensive barrier-repairing
moisturizers may be due to simple
ingredients such as glycerol, petrolatum,
and dimethicone.10
In summary, currently, there is
inadequate evidence to show that
new
barrier-repairing
“therapeutic”
moisturizers have a clear benefit over
traditional
moisturizers.
Clinicians
should help patients establish realistic
therapeutic goals and choose the most
acceptable and affordable basic emollients therapy in combination with various
topical and systemic medications.

Conclusion
AD is a complex heterogeneous disease.
Effective management should be individualized and holistic, including treatment
of the defective skin barrier, controlling
inflammation, avoidance of triggering
factors and prompt intervention to
eradicate infections. Patient and family
education that seeks to enhance the
understanding of the chronic and relapsing
disease nature of AD and to optimize
their compliance with the prescribed
treatments is of utmost importance in
managing AD patients.
Basic emollient therapy remains
the cornerstone treatment in AD. The
new concept of incorporating NMFs,
ceramides, and pseudoceramide products
into the barrier-repairing “therapeutic”
moisturizers is appealing; however,
current research comparing their efficacy
to traditional emollients appears inconclusive. It should be noted that a good
moisturizer is one that patients will use
on a regular basis.

A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org
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The Era of Biological Therapies in the
Management of Psoriasis
higher prevalence is found in those with
nail involvement.5-7 Psoriasis carries a
significant negative impact on the patient’s
quality of life, given its easily notable
symptoms and chronic disease course.8
Psoriasis is epidemiologically linked
to metabolic syndrome, inflammatory
bowel diseases, uveitis, depression and,
in the long term, is associated with an
increased risk of cardiovascular events
and mortality.9

Unmet needs in the
management of psoriasis

Introduction

P

soriasis is a chronic, systemic,
immune-mediated inflammatory
disease which affects the skin
and joints.1 The prevalence of psoriasis is lower in Asian than Caucasian
populations and is estimated to be
0.3% in Hong Kong.2 The typical clinical
presentation of psoriasis consists
of
well-demarcated
erythematous
plaques with coarse, silvery scaling. The
erythrodermic and pustular variants are
much less common than the chronic
plaque type. These unstable disease
states are associated with serious
complications including systemic upset
and sepsis. Nail changes are common
in psoriatic patients with a lifetime
incidence up to 90%.3,4 Arthritis occurs
in 30% of patients with psoriasis and a

Skin lesions of psoriasis are managed
according to disease severity. Mild
diseases are usually controlled with
topical treatments, including corticosteroids, vitamin D analogues, coal
tar and salicylic acid. However, topical
treatments alone are often not sufficient
for moderate-to-severe psoriasis. Phototherapy (ultraviolet light A plus psoralen
or narrow-band ultraviolet B) offers
satisfactory clearing of skin lesions but
the utilization rate is low among the
working population due to frequent
treatment schedule and low availability
of facilities. Commonly used systemic
treatments in Hong Kong include oral
retinoid, methotrexate and cyclosporine
A. In general, good efficacies are anticipated with these modalities but their use
can be limited by the related systemic
toxicities.
Moreover,
a
significant
proportion of patients experience
suboptimal responses to these systemic
therapies or even resistant to combination of these modalities. Overall,
there has been a rising demand for
new treatment modalities with superior
clinical efficacy and favourable safety
profiles.
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Biologic therapies in
psoriasis
Biologics represent a newer generation
of treatment modality in psoriasis than
conventional therapy. These are designed
to target specific components of the
immune system that are implicated in
the disease pathogenesis. Instead of
non-specific suppression of the immune
system, biologics are major technological
advancements over traditional immunosuppressants in terms of their overall
clinical efficacy, uncommon occurrence
of systemic toxicities and immunosuppression. Traditional biologics used in
psoriasis have the target of neutralizing
the effect of tumour necrosis factor alpha
(anti-TNFα). Lately, various interleukins
(IL) have become the molecular targets
for newer biologic agents in psoriasis.
Anti-IL12/23 has been shown to be
effective and is already available in
Hong Kong. Anti-IL17 has been recently
introduced in the treatment of psoriasis
with promising clinical efficacy. Biologic
therapies that target small molecules
responsible for internal inflammatory
signalling have also been developed.
Examples include the Janus kinase
inhibitor (JAK-I) and the phosphodiesterase-4 inhibitor (PDE4-I), which are
available in oral forms.

Psoriasis Assessment
and Severity Index (PASI)
PASI is a well-established scale in the
clinical assessment of patients with
psoriasis. PASI takes into account the
severity of (1) erythema, (2) induration,
and (3) scaling of psoriatic lesions.
By additional estimation of the body
surface areas being involved, a score
of 0 (nil lesion) – 72 (most severe) will
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be calculated. PASI-75 denotes a 75%
improvement in the PASI scores (before
and after treatment) at a designated
period of time. PASI-50 and PASI-90
are also commonly used to assess the
efficacies of treatment modalities, which
represent 50% or 90% improvement
of the PASI after a period of time with
treatment. PASI-75 is now often used as
a treatment endpoint in clinical studies
and is a target to be met for eligibility of
public-funded use of biologics in some
countries.

Anti-tumour necrosis
factor alpha (Anti-TNFα)
(1) Infliximab
Infliximab is a chimeric anti-TNFα monoclonal antibody consisting of the human
as well as mouse variable regions of
immunoglobulin G (IgG) antibody.10 It is
administered via intravenous infusion
(IV). In a randomized, placebo-controlled
trial, infliximab was observed to have
superior clinical efficacy over placebo
at week 10.11 The proportion of patients
achieving PASI-75 was 88% (infliximab
5 mg/kg), 72% (infliximab 3 mg/kg) and
6% (placebo). In the RESTORE I trial,
infliximab is found to be superior to
methotrexate at week 16. Of the patients
receiving infliximab (5 mg/kg), 78%
achieved PASI-75 compared with 38%
in the methotrexate (15–20 mg/week)
group.12 In the same study, 73% of
patients who were unresponsive to
methotrexate achieved PASI-75 after
switching to infliximab. Infliximab is
characterized by its rapid onset of action
and is effective in the unstable pustular
and erythrodermic states of psoriasis.
However, the subsequent formation
of neutralizing antibodies to the drug
have been seen to affect the clinical
responses in some psoriatic patients
(PASI-75 reduced to 61% of patients
by week 50).13,14 Moreover, intermittent
use of infliximab is not recommended
due to the high incidence of serious
infections observed in the RESTORE II
trial.15
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(II) Etanercept
Etanercept is a dimeric fusion protein
carrying the extracellular ligand-binding
domain of the TNF-α receptor and the
Fc domain of human immunoglobulin
G1 (IgG1).15 It is administered subcutaneously. In a large randomized, placebocontrolled trial of 652 patients, etanercept
was shown to be superior to placebo at
week 12 and 24. At week 12, PASI-75
was observed in 49% patients receiving
etanercept (50 mg twice weekly) and 4%
in the placebo group. At week 24, 59%
of patients receiving etanercept (50 mg
twice weekly) were able to achieve
PASI-75.16 Lower dosing frequencies
of etanercept ([i] 25 mg weekly; and
[ii] 50 mg weekly) were also shown to
be effective (PASI-75 at week 24: [i] 25%;
and [ii] 44%).16 Etanercept was shown
to be efficacious in paediatric and adolescent patients with moderate-to-severe
psoriasis17 and is presently the only
biologic with paediatric indication for the
treatment of psoriasis. Neutralizing antibodies were detected in 0–18% receiving
etanercept, but were not associated with
reduction in treatment efficacy.14

(III) Adalimumab
Adalimumab is a fully humanized monoclonal IgG1 antibody which blocks both
soluble and membrane-bound TNF-α.18
Like etanercept, it is administered via the
subcutaneous route. In a randomized,
placebo-controlled trial of 147 patients,
adalimumab was superior to placebo at
week 12. At week 12, PASI-75 response
was observed in 80% of patients
receiving adalimumab 40 mg weekly,
53% in those receiving adalimumab
40 mg every two weeks, and 4% in the
placebo group. Sustained response was
observed by week 60.18 In the REVEAL
study, PASI-75 response was observed in
71% of patients receiving adalimumab,
compared to 6.5% in the placebo group
at week 16.19 In the extended phase of
the same study, an overall sustained
response was maintained at three years
after treatment with adalimumab.20

In the CHAMPION study, adalimumab
was superior to methotrexate in patients
with moderate-to-severe psoriasis.21
Bissonnette et al. demonstrated that
more than 50% of patients with either
(i) a failed response to etanercept
(50 mg two times weekly); or (ii) worse
skin control following dose reduction
of etanercept would respond to
adalimumab (40 mg every two weeks) at
week 12.22 Neutralizing antibodies were
detected in 6–50% of patients treated
with adalimumab and observed to be
associated with loss of clinical response.14

Anti-interleukin 12/23
(Anti-IL12/23)
Ustekinumab is a human monoclonal
antibody that selectively binds to the
p40 subunits of interleukin with high
affinity and specificity.23 The p40 subunits are shared by IL12 and IL23, which
are over-expressed and implicated in the
pathogenesis of psoriasis. PHOENIX 1
was a randomized, placebo-controlled
trial involving 766 patients. PASI-75
responses were observed in 67% of
patients receiving ustekinumab (45 mg
once every three months) and 3% in the
placebo group at week 12.24 Sustained
response was noted for up to at least
76 weeks in the same study. Griffiths et
al. conducted a randomized controlled
trial in 903 patients, which demonstrated
superior efficacy of ustekinumab at two
different dosages (90 mg every 3 months
and 45 mg every 3 months) compared
with etanercept (50 mg twice weekly).
PASI-75 responses were observed at
week 12 in 74%, 68% and 57% of patients
in ustekinumab (90 mg), ustekinumab
(45 mg) and etanercept groups, respectively.25 Sustained clinical response was
maintained up to at least three years of
treatment.26 Previously, there were safety
concerns on the occurrence of major
adverse cardiovascular events (MACE)
with the use of ustekinumab. However,
a meta-analysis showed no statistically
significant association of MACE with
ustekinumab.27 Papp et al. pooled data
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from Phase 2 and Phase 3 trials involving
ustekinumab up to treatment periods of
five years and showed no increased risk
for MACE.28 Neutralizing antibodies were
observed in 4–6% of patients treated
with ustekinumab; however, the effect of
such antibodies remained unclear.14

Anti-interleukin 17
(anti-IL17)
Secukinumab is a recombinant, fully
humanized monoclonal antibody (IgG1)
that selectively binds IL-17A. It is administered subcutaneously. In a large, randomized, placebo-controlled trial of 738
patients, secukinumab (300 mg monthly
and 150 mg monthly) was superior to
placebo in patients with moderate-tosevere psoriasis. At week 12, PASI-75
responses were observed in 82%,
72% and 4.5% of patients receiving
secukinumab 300 mg, secukinumab
150 mg and placebo, respectively.29
Sustained clinical response was noted
at week 52. In the same study, 59% of
patients receiving secukinumab 300 mg
monthly had achieved PASI-90 responses
at week 12. In another large, randomized,
controlled trial of 1,306 patients,
secukinumab 300 mg and 150 mg were
both superior to etanercept (50 mg twice
weekly) and placebo.29 Secukinumab
has been approved in Europe as firstline systemic therapy for moderate-tosevere plaque psoriasis in adult patients.
The drug is anticipated to be registered
shortly in Hong Kong.

Oral biologics
Besides the injectable form, biologic
therapies for psoriasis are also available
in oral form. They act by targeting
internal signalling molecules which
are implicated in the development of
psoriasis. Tofacitinib is a novel oral
inhibitor of the Janus kinase (JAK) family,
with functional selectivity for JAK1 and
JAK3. In a randomized, placebo-controlled
trial of 1,106 patients, PASI-75 responses
were observed in 39.5%, 63.6%,
58.8% and 5.6% of patients receiving

tofacitinib 5 mg daily, tofacitinib 10 mg
daily, etanercept 50 mg twice weekly and
placebo, respectively.30
Apremilast is a phosphodiesterase-4 inhibitor which has been
shown to be effective in patients with
moderate-to-severe psoriasis. In a
randomized, placebo-controlled trial of
844 patients, PASI-75 responses were
observed in 33.1% and 5.3% in patients
receiving apremilast 30 mg twice daily
and placebo, respectively.31

Safety and screening
The major safety concern of biologic
therapies is risk of infection. Baseline
screening tests for latent tuberculosis
and chronic infections, including hepatitis
B and C, are necessary. Mantoux test and
chest radiograph are routinely done in the
public sector before starting biologics.
Interferon-gamma releasing assays can
be ordered to detect underlying tuberculosis. Serological tests for hepatitis B, C
and human immunodeficiency virus (HIV)
are also required at baseline. Additional
screening tests include complete blood
picture, liver and renal function tests as
well as anti-nuclear antibodies. In general,
biologic therapies are safe when used in
carefully selected patients with adequate
prior screening. Regular blood test monitoring is not routinely required unless
there is cause for clinical suspicion.

Conclusion
Advanced treatments are now available
for patients with moderate-to-severe
psoriasis in the era of biologic therapy.
Biologics are clinically efficacious and
have a favourable overall safety profile.
Their use depends on the expected
treatment outcome, underlying risk of
infection, desired route of administration
and dosing frequency. The upcoming
novel modalities are anticipated to further
improve our practice and patient satisfaction.
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