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ABSTRACT

Acitretin, a synthetic retinoid has gradually replaced etretinate in today’s dermatologic
practice because of its more favorable pharmacokinetics. Acitretin over the past 20 years has
proven useful in a number of difficult-to-treat hyperkeratotic and inflammatory dermatoses
and nonmelanoma skin cancers. It is effective both as monotherapy and in combination with
other drugs for hyperkeratotic disorders. It is considered to be an established second line
treatment for psoriasis and exerts its effect mainly due to its antikeratinizing, antiinflammatory,
and antiproliferative effect. Its antineoplastic properties make it a useful agent for cancer
prophylaxis. Evidence-based efficacy, side-effect profile, and approach to the use of acitretin
would be discussed in this review. In addition to its approved uses, the various off label uses
will also be highlighted in this section. Since its use is limited by its teratogenic potential and
other adverse effects, including mucocutaneous effects and hepatotoxicity, this review would
summarize the contraindications and precautions to be exercised before prescribing acitretin.
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e Third generation retinoids: Which include

tazarotene, bexarotene, and adapalene.

The skin absorbs, stores, and metabolizes vitamin

A. Retinoids influence cellular division and

differentiation of stratified structures of the epidermis.

Many of the physiological responses of the skin, such

as dermal aging, immune defense, and wound healing

are significantly affected by retinoids. Interest in the
effects of retinol, retinyl palmitate, and other retinoids
on skin is a subject for continued investigation.

Synthetic retinoids are classified into three

generations including nonaromatic, monoaromatic,

and polyaromatic compounds.

e First generation retinoids: Which
retinol, retinal, tretinoin (retinoic
Retin-A), isotretinoin, and alitretinoin.

e Second generation retinoids: Which include
etretinate and acitretin.

include
acid,
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Acitretin, a synthetic retinoid, is the pharmacologically
active metabolite of etretinate. The aromatic
retinoids (second generation) were developed
because they appeared to be more effective in treating
psoriasis and other keratinizing disorders. In 1986,
etretinate was approved for the treatment of psoriasis,
but problems like long-term storage in fat led to its
replacement with acitretin in 1998. With its more
favorable pharmacokinetics (acitretin being 50 times
less lipophilic than etretinate has significantly shorter
elimination half-life), acitretin became an established
systemic therapy for severe psoriasis.

PHARMACOKINETICS

Acitretin is rapidly and extensively distributed
throughout the body bound to plasma proteins
without tissue accumulation. It is metabolized
mainly in the liver into 13-cisisoacitretin, which is
excreted both in urine and feces.[**! Its bioavailablity
is increased by intake with fatty food." As studied
in human hepatocyte cultures, alcohol indirectly
increases the conversion of acitretin to etretinate by
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acting as a catalyst for hepatic enzymes, a process
known as reverse esterification.® The mechanism
of the metabolic process for conversion of acitretin
to etretinate has not been fully defined and whether
substances other than ethanol are associated with
transesterification is not clear. In a study by Gronhoj
et al., on 86 patients on acitretin, a trend linking
higher risk of etretinate formation with higher dose of
alcohol consumption was found (all 16 patients with
average >200 g/week alcohol intake having detectable
etretinate). As etretinate is more lipid-soluble and has
longer T1/2, it is especially important for pregnant
females to avoid alcohol intake during pregnancy and
for 2 months after discontinuation of acitretin therapy:.

MECHANISM OF ACTION

Acitretin acts at cytosolic proteins and intranuclear
receptors, which are part of the steroid—thyroid hormone
super family. The metabolites of acitretin bind toretinoic
acid receptors (RARs), which lead to alteration of gene
transcription through response elements, leading
to antiproliferative and antiinflammatory effects. In
psoriasis and other disorders of keratinization, acitretin
normalizes epidermal cell proliferation, differentiation,
and cornification. 367!

A. Acitretin stimulates differentiation and
normalizes accelerated epidermopoiesis of
pathological epidermis

B. It decreases release of leucotrienes and

dihydroeicosatetraenoic acid products
and inhibits neutrophil chemotaxis into
the epidermis. It also interferes with the
esterification and incorporation of arachidonic
acid into nonphosphorus lipids in human
keratinocytes and causes inhibition of ornithine
decarboxylase thus decreasing the synthesis
of polyamines. It also inhibits keratinocyte
production of vascular endothelial growth
factor.

C. It inhibits cell growth and proliferation and
decreases AMP-dependent protein kinases in

fibroblasts.
1. Antineoplastic effects: By normalizing
abnormal epidermopoesis acitretin

exerts its anticarcinogenic effects. It also
inhibits tumor cell angiogenesis and
modulates cellular apoptosis. Retinoids
influence growth factors, can indirectly
down-regulate proto-oncogenes and
may act to increase intracellular levels

Acitretin in dermatology

of ceramides. These changes may lead
to decrease in cell growth and possibly
inhibit malignant progression

2. Wound healing: Retinoids lead to increased
mucopolysaccharides, collagen, and
fibronectin synthesis and decrease in
collagenase production interfere with
wound healing

3. Antiacne and sebum effects: Caused
by inhibition of sebocyte proliferation
although the potency of acitretin (27.5%) is
much lower than isotretinoin (48.2%).

USES

Psoriasis
The effect is dose dependant. A total of seven
studies, (level of evidence of 3), showed partial
remission (PASI 75) in 25-75% of the patients, in doses
of 30-40 mg daily."" In a study by Gupta et al. with
24 patients, daily treatment with acitretin 10 or 25 mg
did not lead to any improvement in skin lesions,
whereas daily doses of 50 and 75 mg resulted in an
improvement of at least 75% in 25% of the patients
with psoriasis.["! Acitretin is licensed for use in severe
extensive psoriasis, which is resistant to other forms
of therapy, including topical, light and systemic
and palmoplantar pustular psoriasis.'¥ An initial
worsening of psoriasis symptoms is sometimes seen at
the beginning of the treatment period.

1. Generalized pustular psoriasis: In a study on
385 patients of generalized pustular psoriasis
retinoid therapy was effective in 84% of
patients, methotrexate in 76%, and cyclosporine
in 71%, making retinoids the choice of drug in
generalized pustular psoriasis*

2.  Palmoplantar pustulosis: In two randomized
controlled trials (RCTs) Expand comparing
acitretin ~ with  placebo in  palmoplantar
pustulosis, acitretin was significantly more
effective than placebo, acting within 4 weeks
to produce a 5-fold reduction in pustules.®
In the study by Lassus and Geiger, comparing
acitretin and etretinate there was a 10-fold
reduction in pustules after 12 weeks of therapy,
however, the difference in the efficacy of two
drugs was not significant.¥

3. Erythrodermic psoriasis: As monotherapy,
acitretin has been shown to be effective in
treating erythrodermic psoriasis.

4. Severe plaque type psoriasis: The efficacy
of acitretin in chronic plaque psoriasis
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as a monotherapy is below methotrexate
and cyclosporine. However, when used in
combination with other topical and systemic
therapies  (topical corticosteroids, topical
vitamin D  preparations, psoralen with
UVA (PUVA, ultraviolet B (UVB) therapy) it is
as potent as classical therapies.

5. Nail psoriasis: In an open study of 396 patients
with nail psoriasis who received acitretin in
doses of 0.2-0.3 mg/kg daily for 6 months, the
mean improvement in Nail Psoriasis Severity
Index was 41% and 25% of patients cleared
completely or almost cleared.!'®!

6. Psoriasis associated with human
immunodeficiency virus (HIV) infection: Acitretin
is the only drug in antipsoriatic armarium that
does not appear to have immunosuppressive
properties and hence can be used even in HIV
and immunosuppressed patients.

In a retrospective analysis of eight RCTs comparing
acitretin with placebo and acitretin with etretinate,
in patients with generalized pustular, severe and
erythrodermic psoriasis patients, the results were
heterogeneous, acitretin was found to be effective
as compared with placebo with effect being dose
dependant (50-75 mg daily more effective than low
dose).'¥ Acitretin in doses of 10-25 mg daily was not
significantly better than placebo. However, the study
period was short and longer-term open extensions with
variable doses titrated to the patients’ needs suggest
greater efficacy over time with reduction in area and
increasing percentage of patients clearing between
20 and 52 weeks. Typically 75% improvement in
Psoriasis Area and Severity Index (PASI) score (PASI
75) was seen at 12 weeks in most of the studies.

A recent systematic review of efficacy of oral retinoids
as single agent or combined therapy in plaque-type
psoriasis (PV), nail psoriasis and localized and
generalized pustular psoriasis: Initial and optimal
dosage; was compiled by Sbidian et al.'’? Out of the
44 RCTs studied in most of the studies, starting daily
dosages were between 10 and 25 mg and stepwise
escalation was associated with higher clinical efficacy
and lower incidence of adverse events in comparison
with higher doses and regimens rapidly reaching
optimal dose. Retinoids as single agent therapy
appeared to show limited efficacy in PV, whereas good
clinical efficacy was reported in pustular forms, which
may, however, spontaneously remit. Retinoids in
combination with phototherapy were highly effective.

Acitretin in dermatology

In the comparative studies with etretinate there was
a trend for acitretin to be slightly less effective and to
present a higher incidence of similar side-effects. In
an 8-week trial in 175 patients acitretin at 10, 25, and
50 mg daily produced a 50% improvement in psoriasis
in 50%, 40.5%, and 54%, respectively, compared with
619% with etretinate."® Side-effects, like efficacy, were
dose related as found by Pearce et al., where common
adverse events (deranged liver enzymes and lipid
profile) were two to three times more frequent in
patients receiving 50 mg daily compared with patients
receiving 25 mg daily.["%

Optimal dosing

In a randomized double-blind study by Dogra et al.,
61 patients of severe plaque psoriasis were divided
into three groups to receive acitretin in doses of 25,
35, and 50 mg per day for 12 weeks. After 12 weeks
the percentage reduction in the PASI score was 54%,
76%, and 54% and PASI 75 was achieved in 47%, 69%,
and 53% patients in 25, 35, and 50 acitretin mg/day
groups, respectively. The majority of adverse events
were mucocutaneous, mild-to-moderate severity, and
dose dependent. Thus 35 mg dosing appeared to be
most efficacious and safe for psoriasis patients.*"!

There is evidence to support that low doses of acitretin
has reduced adverse events but still maintains efficacy.
Retrospectiveanalysis of datafrom twolargerandomized
trials, which had an 8-week, double-blinded (DB),
placebo-controlled phase followed by a 16-week
open-label (OL) phase was done by Haushalter et al.l
During the DB phase, patients received placebo, 10,
25, 50, or 75 mg of acitretin daily. During the OL
phase, patients received either high-dose treatment of
approximately 50 mg/day or low-dose of 25 mg/day. At
the end of the OL phase (24 weeks), treatment success
rates were similar among all groups (29-33%) with
highest rates in the group receiving low-dose treatment
for both DB and OL phases (47% success). Decrease
in bovine serum albumin (BSA) was also highest in
this group (73% vs. 28-54%). Thus, individualization
of acitretin dosing is crucial to minimize side effects
and improving adherence and efficacy. This analysis
supports the utility of low-dose acitretin for psoriasis
over extended treatment periods.

COMBINATION THERAPY
Acitretin and PUVA: The major advantage of this

combination is reduced risk of malignancy by
phototherapy especially squamous cell carcinoma.
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Four RCTs compared acitretin and PUVA (rePUVA)
with placebo and PUVA, and showed acitretin-PUVA
combination to be more effective than PUVA alone,
reducing the number of PUVA treatments, exposure
to UVA and the clinical scores.'>"! In a randomized,
double-blind comparative study of 48 patients with
severe, widespread psoriasis treated either with
photochemotherapy (PUVA) alone or combination
with acitretin, marked or complete clearing of
psoriasis occurred in 80% of the patients (20 of 25)
without acitretin and in 96% of the patients (22 of
23) with adjunctive acitretin administration. The
mean cumulative UVA dose given to patients in the
acitretin-PUVA group was 42% less than that required
for patients in the placebo-PUVA group.

Acitretin and ultraviolet B

Studies comparing acitretin in combination with
UVB versus UVB alone found better outcomes and
sparing of UVB with acitretin-UVB in combination
than with UVB alone.!"* Clearance occurred in 89%
treated with acitretin-UVB (ReUVB) versus (62.5%)
patients given UVB alone. The improvement score
was significantly higher for the ReUVB side than
the acitretin side. Patients treated with ReUVB
showed a statistically higher therapeutic score (95-
100% clearance) than those receiving UVB alone.
In a recent RCT acitretin and UVB cleared 55.6% of
patients compared with 63.3% treated with acitretin
and PUVA.=?2

Acitretin and calcipotriol ointment

RCTs combining acitretin with calcipotriol ointment
showed additive benefits of the combination with 67%
patients showing clearance as compared with 41%
with acitretin alone. In another study comparing the
combination with acitretin montherapy, the number of
patients with complete clearance increased from 15%
to 40% after 12 weeks®® (P < 0.05). After 52 weeks,
60% and 40% in the combination and acitretin
monotherapy group, respectively, achieved complete
clearance. The duration of treatment and total dose of
retinoids required to achieve clearance were slightly
lower in the combination group, however, this was not
statistically significant.

Other combinations
A RCT showed similar efficacy from the combination
regimen of acitretin 0.4 mg/kg daily and etanercept
25 mg once weekly to that observed with etanercept
25 mg twice weekly thus proving etanercept-sparing
effect of acitretin.**

Acitretin in dermatology

The combination of methotrexate and acitretin has
been used in patients with severe psoriasis, where
all other treatments have failed. Although this
combination can be very effective, sporadic severe
hepatotoxic responses have been reported.®

The efficacy of concomitant use of acitretin with
ciclosporin is not convincing as this combination
can lead to ciclosporin toxicity as both drugs are
inactivated by the same cytochrome P-450 system.?®

In a randomized double-blind placebo controlled
trial by Mittal et al., on 41 patients with psoriasis,
19 patients received combination of acitretin and
pioglitazone while 22 received placebo with acitretin.
After 12 weeks of therapy percentage reduction in
PASI score was 64.2% in the acitretin plus pioglitazone
group and 51.7% in the acitretin plus placebo group
with minimal adverse events in both the groups. Thus,
pioglitazone may have potential antipsoriatic effect
and provide a convenient, efficacious, and relatively
safe option to combine with acitretin.

OTHER USES

Dariet's disease

Theresults of multiple trials studying efficacy of acitretin
and comparing with etretinate in Darier’s disease have
shown marked improvement or remission in most of the
cases even at low doses®”’ (10-25 mg) and no significant
difference in either of the two drugs.*®

Pityriasis rubra pilaris

Isotretinoin is a first line therapy for pityriasis rubra
pilaris, however, not so successful results have been
reported for acitretin. There are individual case reports
of success of acitretin therapy with UVB and UVA1
therapy in Pityriasis rubra pilaris (PRP) patients.?*’!

Lichen planus

In a RCT in severe lichen planus, Laurberg et al.,
showed marked improvement in 64% of patients
on acitretin 30 mg daily vs. 13% on placebo.F? In a
meta-analysis by Cribier et al., which included six
studies with 86 patients with oral LP treated with
etretinate, significant improvement occurred with
etretinate over placebo.B! Thus acitretin is favored
as first-line therapy in cutaneous lichen planus.
Acitretin may also be preferred in the hyperkeratotic
variant of lichen planus for its modulating effect on
keratinization. Jaime et al., reported a case of exuberant
hypertrophic lichen planus involving palms and soles
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responding to acitretin with excellent response after
9 months of therapy.?

Lupus erythematosus

In an RCT of 58 patients comparing acitretin 50 mg daily
with hydroxychloroquine 400 mg daily for 8 weeks,
improvement was found in 46% and 50%, respectively,
but drop outs were more frequent in the acitretin group
because of side-effects.®® In another open trial, 15
out of 20 subjects achieved total clearance or marked
reduction in all lesions. Acitretin was found to be
superior to previous therapy with antimalarials and/or
systemic corticosteroids in most of the patients with
subacute cutaneous lupus erythematosus who showed
complete clearing of their lesions within 2-4 weeks.[*
Even in verrucous lesions of lupus it may have an edge
over other agents as it modulates hyperkeratosis.

Lichen sclerosus

In a randomized controlled trial on 46 subjects, 14 of
22 patients on acitretin responded as compared to 6 of
24 in the placebo group. However, there was a high
dropout rate in this study.!*®

Icthyosis and keratodermas

Acitretin has been found to be useful in severe forms
of the ichthyoses based on numerous clinical trials
both in pediatric®® and adult population.’”? These
include lamellar ichthyosis, X linked icthyosis,
bullous, and nonbullous ichthyosiform erythroderma
and Sjogren-Larsson syndrome. In these trials most
patients have showed marked improvement or
remission while on therapy.*® Among the palmoplantar
keratodermas, = Vohwinkel = syndrome, keratitis—
ichthyosis-deafness (KID) syndrome, hereditary
punctate palmoplantar keratoderma, type I hereditary
punctate keratoderma, epidermolytic hyperkeratosis,
and Papillon-Lefevre syndrome have all been reported
as successfully treated with acitretin in small series.**4!
However, treatment of epidermolytic palmoplantar
keratoderma may result in large erosions and worsening
may occur in Netherton syndrome."”! Acitretin has been
reported to cause 51% reduction in hyperkeratotic hand
eczema in one RCT of 29 patients.!*?

Other conditions
These are some of the off label indications of
acitretin [Table 1].

Infections
Acitretin has also been found useful in the management
of recalcitrant warts in numerous case reports,!

Acitretin in dermatology

Table 1: Other off label uses of acitretin

Infections Viral: Recalcitrant warts of scalp and periungual
areas, diffuse common warts, Buschke
Lowenstein tumor

Bacterial: Blastomycosis like pyoderma
Parasitic: Elephantiasis nostras verrucosa
IgA pemphigus

Pemphigus vegetans

Lupus erythematosus

Post irradiation morphea

Lichen sclerosus et atrophicus

Graft versus host disease

Hidradenitis suppurativa
Pachyonychia congenita
Erosive pustular dermatosis of scalp

Oral leukoplakia
Bowenoid papulosis

Granuloma annulare
Hyperkeratotic hand eczema
Acrokeratosis verruciformis
Keratosis lichenoides chronica
Langerhan cell histiocytosis
Lichen nitidus

Lichen amyloidosis

Lipoid proteinosis

Bowen’s disease
Porokeratosis (familial, disseminated)
PUVA keratosis

Arsenical keratosis

Actinic keratosis

Vesiculo bullous
disorders

Connective
tissue disorders

Disorders of
appendages

Disorders of
mucosa

Miscellaneous

especially involving difficult to treat sites, for example,
scalp and periungual areas.** An open study of
etretinate in children with severe warts showed
clearance in 16 of 20 patients, however, in 4 patients
there was relapse on stopping therapy.*s! Acitretin has
been used as an adjunct to imiquimod therapy and
excision in giant condyloma acuminata.*!

In another case report acitretin improved clinical
lesions of blastomycosis like pyoderma resistant to
all conventional therapies within 3 months of starting
treatment and there was nonrecurrence until 9 months
of stopping therapy.”!

Acitretin has been reported to cause improvement
with almost complete clearing in cutaneous lesions
of a 64-year-old case of elephantiaisis nostras
verrucosa (nonfilarial in origin) with coexisting
erythrodermic psoriasis.

Acitretin may also be proposed as a management option
for morphoea, post irradiation, as suggested in a case
report of a 43-year-old patient of morphoea treated
with low dose acitretin and UV therapy.**! There was
subjective improvement in pain as well as objective
improvement in degree of induration. It may also
be useful in immunobullous disorders, for example,

Indian Journal of Dermatology, Venereology, and Leprology | November-December 2013 | Vol 79 | Issue 6 763



Sarkar, et al.

subcorneal pustular dermatosis (SCPD) type of IgA
pemphigus. In a case report of a patient with SCPD type
of IgA pemphigus resistant to all modalities acitretin
along with dapsone was found to cause clinical
improvement.*”! A recent case report of a 57-year-old
patient of Langerhans cell histiocytosis treated with one
year of acitretin showed complete clearance of cutaneous
lesions even at one year of follow-up. Presumably the
action is attributed to the immunomodulator properties
of acitretin on Langerhan cells.”

Inaquestionnaire-basedretrospective cross-sectional
survey by Gruber et al. conducted on 30 patients of
Pachyonychia congenita the efficacy and side effects
of oral retinoids (10-50 mg/day for 1-240 months)
were assessed.® Overall, 30 patients were treated of
which 12 patients received acitretin and 14 received
isotretinoin. The therapy was effective in 58% and
satisfaction score of 3.5 was achieved in acitretin
group versus 36% and 2.1 for the isotretinoin group.
There was significant improvement in hyperkeratosis
in 50% of patients (P < 0.001). Overall, 14%
patients had amelioration of their pachyonychia;
while majority (79%) did not experience any nail
change. All patients experienced adverse effects,
and 83% discontinued medication. Risk/benefit
analysis favored lower retinoid doses (<25 mg/day)
over a longer time period (>5 months), compared
with higher doses (>25 mg/day) for a shorter
time (=<5 months). Thus oral retinoids especially
acitretin in lower doses may be considered a
therapeutic modality in the management of
pachyonychia congenita.

In a retrospective study of 12 patients with severe,
recalcitrant Hidradenitis suppurativa, treated with
acitretin for 9-12 months all patients achieved
remission and significant improvement in pain,
number of nodules and abscesses and long lasting
improvement was noticed in 9 patients.’ Thus
acitretin may be wused for its antiinflammatory
properties in hidradenitis suppurativa. It also targets
the process of hyperkeratosis of the infundibular
follicular epithelium and eliminates the follicular
mass of the keratinocyte—keratin complex.52!

Acitretin has been reported to cause improvement in
individual case reports in patients of porokeratosis
with graft versus host disease, generalized linear
porokeratosis, erosive pustular dermatosis of scalp,
and lichen amyloidosis.[35%

Acitretin in dermatology

Prophylactic use (chemoprevention) or treatment of
precancerous and malignant conditions

There are case reports of acitretin used for prevention
of cutaneous malignancies in solar-damaged skin and
in genetic syndromes predisposing to skin cancer,
for example, epidermodysplasia verruciformis,®®
graft versus host disease,?’! xeroderma
pigmentosa,®®  keratoacanthoma,’  basal cell
naevus syndrome (etretinate). In epidermodysplasia
verruciformis acitretin has been used as an adjunct
in combination with interferon alfa-2a but as
monotherapy was ineffective.®® Acitretin has been
reported as drug of choice in the management of
keratoacanthomas and squamous cell carcinomas,
giant basal cell carcinomas (as adjuvant therapy to
surgical removal) in individual case reports.[%6l

In a retrospective trial of 32 patients of cutaneous
T cell lymphoma (CTCL) treated with acitretin of
which 6 patients received montherapy the overall
response rate was 59% with mean duration of
response being 28 months. Adverse effects were mild
with discontinuation of therapy by five patients.
Acitretin is well tolerated and potentially effective for
early-stage CTCL. Thus response to acitretin, either
as adjuvant therapy monotherapy, is comparable with
the response to oral agents currently approved for
CTCL.1%2

Chemoprevention with systemic retinoids has shown
promising prospects in decreasing the incidence of
new primary nonmelanoma skin cancers (NMSCs) in
immunocompromised posttransplantation recipients.
A review of three RCTs by Chen et al., showed
significant decrease in the incidence of squamous
cell carcinoma (up to 42%), basal cell carcinoma
and premalignant lesions (actinic keratosis) in
acitrein (not dose dependant) group compared
with placebo over a follow up of 6-12 months.!**
However, a randomized controlled trial to assess the
efficacy of acitretin as a chemopreventive agent in
nontransplantation patients at high-risk for NMSC
showed that there although there was a trend that
favored the use of acitretin (P = 0.047) to prevent
the incidence of NMSC and decrease the number of
lesions, this was not a statistically significant benefit,
possibly due to low statistical power.[*¥ Side-effects
at higher doses lead to significant drop-outs. Overall,
these were small studies with a modest reduction in
cancer over a short period of observation, and further
studies are required.
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CONTRAINDICATIONS

The contraindications of acitretin have been

enumerated in Table 2.

Absolute

The most important contraindication is female patients
who are pregnant (CATEGORY X) or want to become
pregnant in near future.

Relative

a. Neonates: Contraindicated in neonates unless
the condition is life threatening (harlequin
fetus)

b. Children: Should be monitored for bony side
effects

c. Elderly: Higher risk of adverse events because of
preexisting systemic or metabolic derangements

d. Patients with systemic diseases (hepatic/renal)
or lipid derangements.

Dosage

Response to acitretin is dose dependent, with higher
doses yielding greater and rapid improvement.
However, adverse effects are also dose dependent,
preventing use of higher doses of acitretin. The initial
daily dose is 25 or 30 mg for 2-4 weeks, thereafter
gradual dose escalation has been shown to be the
most effective approach allowing gradual onset of
‘tolerance’ to side-effects.[®®! Response is gradual
peaking at 3-6 months with optimal dose in most

Table 2: Contraindications of acitretin therapy
Absolute
Pregnancy
Lactating mothers

Women of childbearing potential who cannot guarantee adequate
contraception during and up to 3 years

Except under special circumstances, acitretin should not be used
when the following medical problems exist

Allergy to parabens

Hyperlipidemia, intractable (especially those with diabetes
mellitus, obesity, increased alcohol intake, or familial history), or

Pancreatitis or history of Hypervitaminosis A, or history of or
Hypersensitivity to etretinate, isotretinoin, tretinoin, or vitamin A

Risk-benefit should be considered when the following medical
problems exist

Diabetes mellitus, type 1 or 2 or
Hepatic disease,

Renal disease

Alcohol abuse

Concomitant intake of hepatotoxic drugs
Concomitant intake of drugs which interfere with its metabolism

Acitretin in dermatology

patients being 25-50 mg/day up to a maximum of
75-100 mg. As relapse may occur within 2-6 months
after discontinuing acitretin, so maintenance therapy
is required in most patients based on clinical efficacy
and tolerability, recommended dose being 20-50 mg
daily which may be reduced to as low as 10-25 mg
daily or 25 mg alternate day. It is available in 10 and
25 mg capsules and should ideally be taken with a
fatty meal to enhance absorption.

Due to the uncertain effects of long-term acitretin
therapy on growth and skeletal development, acitretin
should only be used in pediatric patients with the most
severe forms of keratinization disorders for which
there are no effective alternative therapies.

In individual case reports in neonates and children
acitretin given for congenital icthyosis and harlequin
icthyosis was found to be safe and effective. It is
given at a starting dose of 1 mg/kg body weight and
thereafter daily doses can be titrated according to the
clinical severity. In children on long-term therapy
growth charting and annual screening radiography is
advisable. It is advisable to freeze the capsule, cut it
into a fraction depending on the dosage when giving to
children. This can then be dispensed in children in a
liquid like other solid tablets, which are crushed. The
excessive part should be discarded as it is sensitive to
light.

Newer topical preparation

Acitretin Nanostructured Lipid Carriers are prepared
by solvent diffusion technique using 3 (2) full factorial
design and NLCs incorporated in 1% w/w Carbopol
934 P gel base. They are lyophilized and crystallinity
of NLC characterized by Differential Scanning
Calorimtery (DSC) and powder X-Ray Diffraction (XRD).
In vitro skin deposition studies in Human Cadaver Skin
and double-blind clinical studies in psoriatic patients
were evaluated by Agrawal et al. to assess acitretin
loaded Nanostructured Lipid Carriers (ActNLCs) and
clinically evaluate the role of this gel in the topical
treatment of psoriasis.®® The optimized ActNLCs
were spherical in shape, with average particle size of
223 (£8.92) nm, zeta potential of -26.4 (=0.86) mV
and EE of 63.0 (=1.54). Significantly higher deposition
of Acitretin was found in human cadaver skin from
ActNLC gel (81.38 = 1.23%) versus Acitretin plain
gel (47.28 = 1.02%). Clinical studies demonstrated
significant improvement in therapeutic response and
reduction in local side effects with ActNLCs loaded gel
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thus offering a ray of hope for the future management
of psoriasis using topical formulation of acitretin.

Monitoring

Liver enzymes, fasting serum cholesterol and
triglycerides and blood sugar (in diabetics) every
2-4 weeks for the first 2 months of therapy and
then every 3 months."¥ If liver function tests are
abnormal weekly checkups should be done and
acitretin dose adjusted accordingly. Acitretin should
be discontinued if transaminases are elevated to
three times their upper normal limit, and patients
with bilirubin >50 pmol/L. (3 mg/dL) or alanine
aminotransferase >200 IU/L should be referred to
gastroenterology. If the levels are between 2 and 3 times
the normal range, acitretin should be discontinued
till they become normal and then restarted at lower
doses.[®! If they are elevated only two times then
the levels usually resolve even on therapy. However,
frequent monitoring is required. Similarly, patients
with triglycerides >5 mmol/L (442.48 mg/dL) should
be referred to a lipidologist and hypertriglyceridaemia
more than 10 mmol/L. (884.96 mg/dL) warrants
discontinuation of acitretin.™?

Side effects

All side effects that have been reported for acitretin
in the literature are dose-dependent and reversible,
except for hyperostosis [Table 3].

Teratogenicity

There have been a lot of case reports of fetal
malformations associated with acitretin use during
pregnancy leading to retinoid embryopathy.l®” Retinoid
embryopathy can result in craniofacial dysmorphias
such as high palate and anophthalmia, abnormalities
of appendages including syndactyly and absence
of terminal phalanges, malformations of the hip,
meningoencephalocele, and multiple synostosis.®®
Acitretin is teratogenic regardless of the duration of
treatment or dosage used especially in the first trimester.
Two forms of effective contraceptives should be used,
beginning one month prior to starting Acitretin,
throughout the duration of treatment and for 2 years
in Europe and 3 years in US after stopping. Effective
forms of contraception include both primary and
secondary forms of contraception. Primary forms
of contraception include: Tubal ligation, partner’s
vasectomy, intrauterine devices, birth control
pills, and injectable/implantable/insertable/topical
hormonal birth control products. Secondary forms of
contraception include latex condoms (with or without
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Table 3: Side/adverse effects of acitretin

The following side/adverse effects have been reported and
described basis of their potential clinical significance

Teratogenicity
Those indicating need for medical attention
Incidence more frequent
Arthralgia
Hypertonia
Myalgia
Spinal hyperostosis
Headache
Nausea
Vomiting
Incidence less frequent

Ophthalmologic effects, including blepharitis, conjunctivitis, eye
irritation, photophobia or other visual problems (blurred vision;
eye pain; loss of eyebrows or lashes; redness or swelling of
the eyelid; redness of the eyes; sensitivity of eyes to light;
watery eyes) cortical, nuclear, and posterior subcapsular
cataracts, pannus, or subepithelial corneal lesions, decreased
night vision, pseudotumor cerebri or recurring stye paronychia

Incidence rare

Dermatologic effects, such as abnormal skin odor, dermatitis or
psoriasiform rash, fissuring, hypertrophy, infection or ulceration
of skin, pyogenic granuloma, purpura, otitis externa, paresthesia

Systemic side effects
Hepatitis
Hyperlipidemia
Pancreatitis
Influenza-like symptoms
Laryngitis or pharyngitis

Those indicating need for medical attention only if they continue or
are bothersome

Incidence more frequent
Alopecia

Mucocutaneous: Chapped lips or cheilitis, ceruminosis, dry,
irritated mucous membranes of nose or rhinitis, pruritus, scaling
and peeling of eyelids, fingertips, palms, or soles of feet and
sticky skin

Difficulty in wearing contact lenses

Gingivitis or stomatitis

Photosensitivity

Xerophthalmia

Unusual thirst
Incidence less frequent

Constipation

Diarrhea

Fatigue

Increased sweating

Vulvovaginitis

spermicide), diaphragms, and cervical caps (which
must be used with a spermicide). Acitretin interferes
with the action of microdosed progestin (‘minipill’)
oral contraceptives. So it is not advisable to use this
type of birth control while taking acitretin. In women
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of childbearing age, pregnancy must be excluded by
two negative pregnancy tests with a sensitivity of at
least 25 mIU/mL with second test to be done during
the first 5 days of the menstrual period immediately
preceding the beginning of acitretin therapy. For
patients with amenorrhea, the second test should be
done at least 11 days after the last act of unprotected
sexual intercourse and acitretin should be started only
on the second or third day of the next menstrual cycle.
Regular tests (ideally every month) should be done
to rule out pregnancy. The patients of childbearing
age should be advised to abstain from alcohol during
and 2 months after the cessation of therapy as alcohol
intake increases the metabolism of acitretin to
etretinate. However, risks from semen of men taking
acitrein have not been reported. Blood transfusion is,
however, contraindicated for all patients on acitretin
therapy.

Mucocutaneous
Mucosal involvement may lead to epistaxis
and rhinitis, and ocular disturbances including

photophobia, xerophthalmia, and conjunctivitis.
Cheilitis, dry mouth, stomatitis, gingivitis, and taste
disturbances have been reported.1213.6567.69 Thinning,
redness, and scaling may occur, particularly on
the palms and soles. Increased hair loss (up to 75%
patients), nail fragility, paronychia and periungual
pyogenic granuloma may occur. Rarely, patients may
experience photosensitivity reactions and ‘retinoid
dermatitis’, which resembles unstable psoriasis
can also develop in up to 25% of patients receiving
high-dose oral acitretin.”®! In a retrospective analysis
of 176 patients receiving acitretin, cheilitis occurred
in approximately 60-75% patients, skin peeling in
25-50%, rhinitis in 20-30%, dry skin in 15-25%, and
hair loss in 10-25%. Other effects such as sticky skin,
rigors, itchiness, and dry mouth were less common,
occurring in fewer than 25% of patients, even in those
receiving the highest doses.!® These mucocutaneous
side effects can be treated symptomatically and do
not require discontinuation of therapy. Although most
of the studies suggest these side effects to be dose
related,® there are studies that refute it.[!”!

Hepatotoxicity

Use of acitretin may cause transient and reversible
elevation in serum liver enzymes in up to 15%
of patients.[®*’9  However, severe hepatotoxic
reactions (severe cholestatic hepatitis/cirrhosis)
and overt hepatitis are rare (0.26%)." Frequent
monitoring of liver function is recommended in
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alcoholics, diabetics, obese individuals, and patients
with concurrent use of other hepatotoxic agents.

Hyperlipidemia

Retinoid therapy may cause changes in the serum
lipid profile especially increase in triglycerdes
and cholesterol and decease in high density
lipoprotein (HDL). The greatest increase is seen in
triglycerides, which occurs in 20-40% of patients
while hypercholesterolaemia, is seen in 10-30% of
patients due to increases in both the VLDL and/or low
density lipoprotein (LDL) fractions and decrease in the
HDL fraction (40% patients) leading to increased risk
of developing cardiovascular disease.>%! One case of
fatal fulminant pancreatitis due to hypertriglceridemia
has been reported.”" These effects are reversible and
can be managed by dietary modifications, fish oil rich
diet, oral hypolipidemic drugs or decreasing acitretin
dose. In a retrospective analysis on side effect profile
of 525 patients receiving acitretin therapy in doses 10-
75 mg/day, increased triglyceride levels occurred in
66% and total cholesterol increased in 33% of patients.

Pancreatitis
Increase in serum triglycerides levels leading
to pancreatitis is uncommonly reported (single

case).”!l However, patients with diabetes mellitus,
obesity, increased alcohol intake, or a family history of
hypertriglyceridemia have increased predisposition to
this complication.

Pseudotumor cerebri or benign intracranial
hypertension has been reported rarely with acitretin
especially in patients with concurrent tetracycline or
minocycline administration leading to headache, visual
changes, nausea, or vomiting and papilledema.®® Such
patients should discontinue acitretin immediately and
shall be referred for neurological evaluation.

Hyperostosis

Long-term (2-4 years) treatment with acitretin has
been associated with radiographic evidence of
extraspinal tendon and ligament calcification, the
most common sites being ankles, pelvis, and knees.[™
Diffuse idiopathic skeletal hyperostosis (DISH)-like
involvement,  characterized by  degenerative
spondylosis, vertebral arthritis, and syndesmophytes
of the vertebral spine, has also been reported but
these changes have found no correlation with dose
or duration of treatment. Occasional reports of bone
changes including premature epiphyseal closure,
skeletal hyperostosis, and extraosseous calcification
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have been reported in pediatric age group. However,
recent studies do not focus on any growth or bony
abnormalitiesinpatientsonlong-termretinoids.”® Thus
routine annual radiography is not warranted in adults
unless symptomatic. Pretreatment X-rays for bone age
including X-rays of the knees or ankles are generally
advised in children. Bone scans (scintigraphs) and/or
X-rays should be considered at yearly intervals when
monitoring children on long-term therapy. Atypical
musculoskeletal pain or limitation of movement should
be evaluated by appropriate radiological examination.
Recent British Association of Dermatology (BAD)
guidelines, however, do not recommend routine
radiography for monitoring in children unless
warranted as it may cause unnecessary radiation
exposure. However, growth charting should be done
for children on acitretin to detect premature closure
at early stage. Other rheumatological manifestations
that may occur during therapy with acitretin include
arthralgias, arthritis, myalgias, osteopenia and a few
cases of vasculitis, Wegener granulomatosis, and
erythema nodosum.?!

Other side effects

Vulvovaginitis, increased insulin sensitivity, and delayed
wound healing have also been reported.® Acitretin
although leads to excessive granulation tissue formation,
does not significantly affect wound healing. In a study of
44 complex wounds in transplant recipients by Tan et al.,
there were no significant effects on wound infection,
dehiscence, hypertrophic scarring, or hypergranulation.
There is therefore no need to stop acitretin for routine
surgery such as orthopedic procedures.

DRUG INTERACTIONS

Tetracycline and minocycline: Increased
photosensitivity, pseudotumor cerebri (although
the single case report of pseudotumor reported with
acitretin was not associated with tetracycline intake)

Alcohol
Increased conversion to etretinate, hepatotoxicity.

Vitamin A supplements
Hypervitaminosis. Intake should not exceed the
recommended dietary allowance (2400-3000 IU daily).

Antidiabetic agents

Alterations in blood glucose may occur. In a study
of seven healthy male volunteers, acitretin treatment
potentiated the blood glucose lowering effect of
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glibenclamide in three of the seven subjects. Repeating
the study with six healthy male volunteers in the
absence of glibenclamide did not detect an effect of
acitretin on glucose tolerance. Careful supervision
of diabetic patients under treatment with acitretin is
therefore recommended.

Corticosteroids
Hyperlipidemia, pseudotumor cerebri.

Methotrexate and other hepatotoxic drugs
Increased methotrexate level, hepatotoxicity.

Following oral absorption, acitretin undergoes
extensive metabolism and interconversion by simple
isomerization to its 13-cis form (cis-acitretin) in the
liver by cytochrome enzymes. The concomitant
administration of methotrexate or other hepatotoxic
drugs that are also metabolized in liver by these
enzymes thus alters the pharmacodynamics with
increased blood levels of methotrexate and further
hepatotoxicity.

Progesterone pills (“minipill”) preparations

Acitretin decreases the antiovulatory effect of the
progestin only pill (mini-pill) but has no effect on the
combined preparations.

Excessive exposure to sunlight or phototoxic drugs:
Increased photosensitivity.

Thus, Acitretin monotherapy is recommended in the

treatment of:1%

1. Severe psoriasis, or psoriasis with severe
effects on quality of life, meriting systemic
therapy, which is resistant to topical therapy,
phototherapy or is unsuitable for these
treatments (A, 1+)
la. In combination with PUVA therapy or

narrowband phototherapy (A, 1+)
1b. In combination with calcipotriol ointment
(A, 14)

2. Palmoplantar pustular psoriasis (A, 1+)

3. Hyperkeratotic hand eczema (A, 1+)

4. Severe Darier disease (A, 1+)

5. Severe congenital ichthyosis (D, 3)

6. Keratoderma (D, 3).

7. Lichen planus (A, 1+)

8. Lichen sclerosus (A, 1+)

9. Discoid lupus erythematosus (A, 1+)

10. Prevention of cutaneous malignancies in organ

transplant patients (A, 1+).
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CONCLUSION

Acitretin has been found to be effective in psoriasis,
keratinization disorders, inflammatory dermatosis, and
as an antineoplastic agent. Despite being associated
with a wide range of side effects, the benefits of its use
scores over the side effects. However, teratogenicity is
a serious concern and adequate monitoring is required
especially in higher risk groups.
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Multiple choice questions
1. All of these are first generation retinoids except:

a. Tretinoin b. Isotretinoin
c¢. Alitretinoin d. Acitretin

2. The following are actions of acitretin useful in psoriasis except:

a. Regulating increased b. Normalizing epidermopoesis
proliferation rate
c¢. Antiinflammatory d. Antineoplastic

3. Acitretin has synergestic action with all of the following agents in treatment of psoriasis except:
a. Coal Tar b. Topical Steroids
c. PUVA d. UVB

4. Acitretin has been reported useful in all of the following precancerous/cancerous conditions except:

a. Epidermodysplsia b. Arsenical keratosis
verrruciformis
c. Keratoacanthoma d. Malignant melanoma

5. All the side effects of acitretin are dose dependant except:
a. Hypertriglyceredemia b. Hyperostosis
c. Elevated liver enzymes d. Mucocutaneous

6. The following is not a reported side effect of acitretin

a. Chelitis b. Hypertrichosis
c¢. Pyogenic granuloma d. Conjunctivitis
7. Acitretin has been reported to cause the following metabolic derangements except
a. Hypertriglyceridemia b. Hypercholesterolemia
c. Elevated liver enzymes d. Elevated levels of phenyl alanine

8. Acitretin may cause drug interactions with the following group of drugs
a. Penicillin group of antibiotics b. Antihypertensives
c. Progesterone pills d Antiinflammatory agents

9. The following indication warrants discontinuation of acitretin

a. Liver enzymes raised twice the b. Blood cholesterol levels raised by 10%
normal levels
c. Liver enzymes raised more than d. Photosensitivity

three times the normal value
10. Acitretin finds its use in the following group of icthyosis disorders except

a. Lamellar ichthyosis, b. X linked icthyosis
c. Sjogren—Larsson syndrome d. Netherton syndrome
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