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Abst rac t
Acitretin, a synthetic analogue of vitamin A is widely used in dermatology. It has an important role in the treatment 
of psoriasis and keratinization disorders. In adults its safety and efficacy has been proven in many studies, but 
there are some concerns regarding the use of acitretin in paediatric population, especially in high doses and as 
a long-term therapy. In this article we present the main indications of acitretin in children as well as the positive 
and negative aspects of acitretin treatment in this age population.
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Introduction

Acitretin, a synthetic retinoid, plays an important role 
in dermatologic treatments. It is widely used in the ther-
apy of psoriasis and keratinization disorders (Table 1) [1]. 
There is a lot of evidence of its safety in adult patients, 
but there are some concerns and doubts about acitretin 
therapy in children. The aim of this article is to present 
pros and cons of using acitretin in paediatric population. 

Acitretin is a non-immunosuppressive vitamin A ana-
logue, an active metabolite of etretinate. By interfering 
with the expression of epidermal growth factor genes it 
reduces epidermal cell proliferation and increases kerati-
nocyte differentiation. Acitretin has also immunomodula-
tory effects, inhibits production of vascular endothelial 
growth factor and neutrophil migration [1–3].

Acitretin use in paediatric dermatology

Psoriasis

Acitretin is widely used in the treatment of psoriasis. 
It is a first-line drug for generalized pustular psoriasis 
[4]. Acitretin is also effectively used in the treatment of 
extensive plaque psoriasis with psoriasis area severity 
index (PASI) of more than 10, erythrodermic psoriasis, 
severe disabling palmoplantar psoriasis, palmoplantar 
pustulosis [3–6]. Its major advantage is being a non-im-
munosuppressive drug, thus when patients have contra-
indications to immunosuppressants, acitretin is a good 

choice. Acitretin is not effective in patients with psoriatic 
arthritis [7, 8].

In a multicentre cohort study of 289 children with 
psoriasis (age from 9 to 14 years), 61 were treated with 
acitretin (0.3–0.5 mg/kg/day, mean survival of acitretin 
– 15.4 months). 47.5% of patients on acitretin therapy 
achieved at least PASI-75 response. PASI-75 and more 
response rate to methotrexate and cyclosporine was 
observed in 34.1% and 40% of patients respectively [9].

In the multicentre retrospective study of the use of 
acitretin in children (18 patients, aged from 2 to 14 years, 
mean dose of 0.41 mg/kg/day, mean total treatment du-
ration – 22.7 ±12.0 months) for plaque psoriasis, acitre-
tin was moderately effective (44.4% of patients achieved 
a PASI-75) and well-tolerated treatment. The response 
rate to acitretin was comparable to the response rate in 
adults [10].

Acitretin may be used in combination with photo-
therapy [7]. Both NB-UVB (narrowband UVB) and PUVA 
(psoralen-UVA) may be used with acitretin, resulting in 
better outcomes and lower doses of both agents needed. 
It is also helping to reduce side effects [4, 11, 12]. Combin-
ing retinoids with phototherapy is preferred for plaque-
type psoriasis as it allows for a higher clearance rate and 
lower doses of UV and retinoids are needed [13].

In the retrospective study (from June 2013 to June 
2014) in 19 French centres comparing systemic treat-
ments in 154 children with psoriasis, acitretin was the 
most frequent therapy used. Acitretin was mainly used 
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as a first-line treatment and the efficacy rate was the 
best in plaque and pustular psoriasis. Adverse effects 
were frequent, but most of them were mild and only 
6 adverse effects induced stopping of acitretin. In this 
study among systemic treatments, the combination of 
acitretin with phototherapy was most efficacious [14].

Disorders of keratinization

Acitretin is the treatment of choice for inherited dis-
orders of keratinization [15]. These conditions include 
bullous ichthyosiform erythroderma, non-bullous ichthy-
osiform erythroderma, lamellar ichthyosis, Harlequin ich-
thyosis, Sjögren-Larsson syndrome, Conradi-Hünermann 
syndrome, Darier’s disease, palmoplantar keratoderma, 
erythrokeratoderma, pityriasis rubra pilaris and pachyo-
nychia congenita [5, 15–19]. In the severe variants of ich-
thyoses oral retinoids may be even lifesaving [5, 20].

In the retrospective investigation of long-term acitre-
tin monotherapy in three children with keratinization 
disorders (Darier’s disease, bullous ichthyosiform eryth-
roderma, lamellar ichthyosis) all the patients responded 
well to the therapy (the starting dose was 0.8–1.0 mg/
kg/day) and they were continuing the treatment at the 
maintenance dose (0.2–0.3 mg/kg/day) for 12–13 years 
with a good effect and good tolerance of the drug [16]. 

Other – acitretin and infants

Acitretin may be also an effective therapeutic option 
for very young patients. There are some cases in the lit-

erature proving safety of using acitretin even in infants. 
A 2.5-month-old infant with infantile pustular psoriasis 
was successfully treated with acitretin (0.5–0.7 mg/kg/
day). The only adverse effect was a slightly increased 
level of serum triglycerides, but it returned to normal af-
ter reducing the dose to 0.3 mg/kg/day [21]. In another 
case report a 6-week-old infant with generalized pustular 
psoriasis was initiated at 1 mg⁄kg⁄day of acitretin, the dose 
was then reduced to 0.4 mg⁄kg⁄day resulting in complete 
resolution of the disease with no relapse after stopping 
the treatment [22].

Adverse effects

Retinoids are known for causing a number of fre-
quent adverse effects, but most of them are dose de-
pendent and reversible. Comparing to adult population 
there is not a lot of studies considering adverse effects 
of acitretin in children. 

The most common adverse effects are mucocutane-
ous, among which the most frequent is dryness of lips. 
Other include dry mouth, cheilitis, also occasionally 
stomatitis, gingivitis and taste disturbance may occur. 
Dryness with inflammation of mucous membrane and 
transitional epithelia may lead to epistaxis, rhinitis, con-
junctivitis and xerophthalmia. Increased hair loss, nail 
fragility, thinning and scaling of the skin and paronychia 
have been also observed. Rarely photosensitivity reac-
tions may occur [2, 5, 7, 23].

Table 1. Acitretin in paediatric dermatoses

Indication Age Number  
of patients

Dose Study

Psoriasis 9–14 years 61 0.3–0.5 mg/kg/day [9]

Plaque psoriasis 2–14 years 18 0.2–0.5 mg/kg/day
Maintenance dose – 0.41 mg/kg/day

[10]

Plaque psoriasis, pustular psoriasis, 
erythrodermic psoriasis, guttate psoriasis, 
palmoplantar psoriasis, nail psoriasis

1–17 years 154 No information [14]

Generalized pustular psoriasis 3.5 years 1 1.0 mg/kg/day
Maintenance dose – 0.3 mg/kg/day

[4]

Generalized pustular psoriasis 5 months– 
9 years

15 0.6–1.0 mg/kg/day
Maintenance dose – 0.2–0.3 mg/kg/day

[6]

Infantile pustular psoriasis 2.5 months 1 0.5–0.7 mg/kg/day
Maintenance dose – 0.3 mg/kg/day

[21]

Generalized pustular psoriasis 1.5 months 1 1.0 mg/kg/day
Maintenance dose – 0.4 mg/kg/day

[22]

Lamellar ichthyosis, bullous ichthyosiform 
erythroderma, non-bullous ichthyosiform, 
Sjӧgren-Larsson syndrome, Darier’s disease, 
palmoplantar keratoderma, erythrokeratoderma, 
Conradi-Hünermann syndrome

1.9–16.6 years 29 0.38–0.54 mg/kg/day
Mean dose – 0.47 mg/kg/day

[15]

Darier’s disease, bullous ichthyosiform 
erythroderma, lamellar ichthyosis

4–7 years 3 0.8–1.0 mg/kg/day
Maintenance dose – 0.2–0.3 mg/kg/day

[16]
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During acitretin therapy a transient elevation of liver 
enzymes may be observed. However, severe hepatotoxic 
reactions are rare [2, 5, 7, 23, 24].

Acitretin exerts an impact on alteration of the lipid 
profile. Usually, hyperlipidaemia is dose dependent and 
reversible. The most frequent is the elevation of triglyc-
erides. Hypercholesterolemia and decreased high-density 
lipoprotein levels may also occur [2, 5, 7].

Retinoids can be also responsible for causing blurred 
vision, headaches and reduced night vision [5, 7]. Joint 
pain and myalgia may be occasionally reported by pa-
tients on acitretin therapy [8, 25].

The overdose symptoms are similar to vitamin A tox-
icity and include headache, nausea, vomiting, drowsiness 
and vertigo. Acitretin should be discontinued if these 
symptoms occur [2].

In the recent retrospective study of 174 paediatric 
patients treated with acitretin (mean maximum dose  
0.45 mg/kg/day), clinical adverse effects occurred in 24%, 
among which the most common were increased skin ir-
ritation (10.3%) and dry lips (9.2%). Laboratory adverse 
effects affected 22.4% of patients with abnormal triglyc-
erides (10%) and abnormal alkaline phosphatase levels 
(5.9%) as the most frequent ones. Only 4.1% of patients 
had to stop the treatment because of the laboratory ad-
verse effects [26]. Therefore, in this population acitretin 
was a safe drug.

In a multicentre cohort study of 289 children with 
psoriasis (aged from 9 to 14 years), 61 were treated with 
acitretin (0.3–0.5 mg/kg/day). 70.7% of patients did not 
experience any adverse effects, mucocutaneous adverse 
effects occurred in 25.9%, 1.7% had hyperlipidaemia, 
1.7% experienced nausea. There were no cases of abnor-
mal transaminase levels observed [9].

The retrospective review conducted at 20 centres 
in North America and Europe assessing patterns of use 
and relative risks of systemic agents for moderate to se-
vere psoriasis in children included 390 children, among 
which acitretin was used by 57 patients. During acitretin 
therapy adverse effects occurred in 38 patients. The most 
frequent was cheilitis (29.8%), xerosis (26.3%), hyperlipi-
daemia (14%), elevated transaminase levels (7%) and epi-
staxis (5.3%) [27].

Skeletal adverse effects are a major concern [28, 29] 
and often the use of acitretin in children is limited by 
the worries about its long-term safety. However, there 
is lack of prospective, controlled long-term trials prov-
ing association between acitretin treatment and skeletal 
changes in children. There are some reports describing 
premature epiphyseal closure, skeletal hyperostosis and 
extraosseous calcification and other skeletal abnormali-
ties in children treated with long-term systemic etreti-
nate (for 5 years and 5 months up to 9.6 years) [28, 30]. 
In the study of 10 children with psoriasis treated with 
etretinate, in one child, focal osteoporosis of one tibia 
was observed after 7 years of the treatment. However, 

no adverse effects on children’s development and growth 
occurred [31]. 

Sometimes skeletal changes may be present at the 
start of retinoid therapy or in control groups, so the in-
terpretation of the association between retinoid therapy 
and bone toxicity may be difficult [32].

In the retrospective study describing 23 patients with 
disorders of keratinization treated with oral retinoids 
for up to 25 years, only 1 out of 10 patients, who had 
radiological investigations developed diffuse idiopathic 
skeletal hyperostosis (DISH) syndrome after 21 years of 
treatment. This patient continued the therapy due to 
successful skin effects and there were no deteriorations 
of the spinal changes over the next 4 years of observa-
tion. Two of the patients in this study had started the 
treatment with oral retinoids at a young age (4.2 and  
5.4 years), after 23.8 and 8.5 years respectively there 
were no signs of skeletal adverse effects [33]. 

In the systematic review of 15 studies in 2011 the 
authors showed no evidence for skeletal toxicity of reti-
noids and no association with a daily or cumulative dose 
and overall duration of treatment [13].

In the retrospective study of probably the longest 
continuous acitretin monotherapy (0.2–0.3 mg/kg/day) 
for hyperkeratotic disorders, three males started the 
treatment at the age of 4, 7 and 5 years and continued 
the therapy for the next 12–13 years. The cumulative dos-
es of acitretin were 60–80 g, all the blood tests including 
lipid panel, liver and kidney function were normal. There 
were no skeletal abnormalities or growth retardation [16].

Some adverse effects may be more common in adults 
because of the often coexisting comorbidities in older 
patients [34]. The risk of hepatotoxicity is higher in pa-
tients with co-factors like obesity, diabetes mellitus, 
hepatotoxic drugs, alcohol intake. Thus, children may be 
less prone to hepatotoxic reactions as these comorbidi-
ties are less likely to exist in paediatric patients [35].

As children usually have good lipid metabolism and 
hepatic function some authors suggest that they may 
be less likely to experience adverse effects compared to 
adults on equivalent doses, but no prospective clinical 
trials have been conducted [10].

Monitoring guidelines

As there are no guidelines for monitoring the use 
of acitretin in children, some authors suggest follow-
ing the guidelines for adults. Blood tests before starting 
the treatment should include liver function tests (trans-
aminases, γ-glutamyltransferase, alkaline phosphatase), 
fasting lipid panel, renal function test (creatinine), blood 
count, fasting glucose and pregnancy test in young wom-
en of child-bearing age [2, 26, 36, 37]. The vitamin D level 
may also be checked before the treatment [26]. 

Blood tests (liver enzymes, fasting lipid panel) should 
be performed every 2–4 weeks for the first 2 months and 
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after that, every 3 months of the therapy [2]. According to 
the British Association of Dermatologists, if transaminas-
es are elevated to three times their upper limit, acitretin 
is advised to be discontinued [2]. In Table 2 we present 
suggested laboratory monitoring during acitretin therapy.

There is no need for routine X-rays monitoring if 
the patient is asymptomatic because of the risk from 
exposure to radiation [2]. However, it is recommended 
to monitor the growth regularly in children treated with 
acitretin and perform targeted X-rays in case of atypical 
complaints [37]. In the study of 28 patients (aged from  
1 to 13 years) with severe inherited keratinization disor-
ders receiving acitretin therapy, body height and weight 
were chosen to be monitored. There was no negative ef-
fect observed on the growth and development of those 
children [38].

Some authors suggest performing radiography before 
long-term treatment [37]. But according to expert opinion 
based on the systematic review, experts agreed not to 
recommend any bone monitoring [39].

Acitretin is not recommended in adolescent females 
of child-bearing age, because of its teratogenic proper-
ties. There is a necessity of effective contraception for 
at least 4 weeks before and during the treatment with 
acitretin, and for 3 years after discontinuation of the 
drug. Patients must be informed about the risk and pos-
sible consequences [2]. Pregnancy tests must be per-
formed every month during the treatment and up to  
2 years after therapy according to the European guide-
lines or even up to 3 years according to the American 
standards [2, 3, 37]. Some authors suggest using the al-
ternative drug in girls from the age of 12 years old [26].

Conclusions

The advantages of acitretin include non-immuno-
suppressive properties, no interfering with vaccination, 
possibility of combination therapy with phototherapy, no 
cumulative or time dose limitations [9]. Considering the 
fact that in adults, comorbidities like obesity, diabetes 
mellitus or alcohol consumption are more often, children 
may be less prone to some adverse effects. Moreover, 
the long-term experience of using acitretin in the treat-
ment of psoriasis and keratinization disorders in children 
indicates its safety and efficacy in paediatric population. 
However, before staring acitretin therapy in children, 
risks and benefits of the treatment and risk of untreated 
disease should be assessed. It can be used in children if 
in the opinion of the treating physician, the benefits sig-
nificantly outweigh the risks. Although the recommenda-
tions of many scientific societies are not consistent, we 
presented a lot of evidence indicating benefits of using 
acitretin in children. However, there is a need of proper 
evaluation before long-term treatment, as well as regu-
lar laboratory and clinical monitoring including growth 
parameters such as growth charts. More randomized 

studies, prospective data and extensive database evalu-
ating efficacy, safety and dosing regimen in children are 
needed to be performed. 
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