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The efficacy and safety of acitretin was evaluated re-
trospectively in a cohort of 46 patients with moderate 
to severe plaque psoriasis (Psoriasis Area and Severity 
Index (PASI) range 10–42). Patients were treated at an 
initial dose of 10 mg/day acitretin, which was then gra-
dually increased until the best therapeutic effect with 
the fewest adverse effects was reached (< 50 mg/day) and 
later decreased and maintained at the lowest effective 
dosage. Efficacy measures were: (i) PASI75 (75% im-
provement) and PASI50 between 10 and 16 weeks; and 
(ii) PASI75 even after 16 weeks of treatment. At weeks 
10–16, PASI75 and PASI50 were achieved by 47.8% 
and 87% of the patients, respectively. Overall, 67.3% 
reached PASI75. Adverse events occurred in 18 patients 
(39.1%); among these, 4 (8.7%) discontinued acitretin. 
Our findings suggest that acitretin at an initial low, gra-
dually escalating dose, and subsequently maintained at 
the minimal effective dose, is a suitable treatment option 
for plaque psoriasis as it provides clear-cut improvement 
in most treated patients while minimizing the risks of 
side-effects. Key words: plaque psoriasis; acitretin; mono­
therapy; PASI75; side­effects.
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Acitretin, an aromatic retinoid, has been a valuable op-
tion for the treatment of psoriasis since the late 1980s. 
Retinoids primarily act by normalizing keratinocyte 
differentiation, thus decreasing epidermal proliferation; 
moreover, the drug exerts immune-modulatory and 
anti-inflammatory effects without a direct immunosup-
pressive effect (1–5). Acitretin has been proven to be 
effective in psoriasis, both as monotherapy as well as 
in combination with phototherapy or other systemic 
agents, without significant loss of efficacy over time 
(6–9). As monotherapy, acitretin is considered to be 
more effective in pustular and erythrodermic psoriasis 
compared with chronic plaque-type psoriasis (8, 9). 

The recommended daily dosage of acitretin in 
mono therapy for patients with plaque-type psoriasis is 

between 25 and 50 mg (6, 7, 10–12). Although higher 
doses seem to be more efficacious in terms of clinical 
improvement in psoriasis, the incidence of acitretin-
associated clinical and laboratory adverse events is 
largely dose-dependent (13). Considering the chronic 
course of psoriasis, low-dose acitretin (between 25 and 
35 mg/day) is preferable as it reduces the risk of ad-
verse events without sacrificing long-term effectiveness 
(14–16). Some authors suggest starting treatment with 
a lower daily dosage (between 10 and 25 mg) followed 
by a gradual dose escalation (9, 17–19). 

Apart from its teratogenic and osteogenic potential 
acitretin is probably the safest of the available systemic 
agents for long-term use and has not been associated 
with risk of cancer development. Moreover, most of the 
adverse effects are largely reversible on discontinua-
tion of the therapy and it rarely causes the cumulative 
toxicities seen with traditional systemic psoriasis treat-
ments (8, 9, 13, 14). 

Hence, acitretin could continue to have an important 
role in the treatment of psoriasis even in the biologic era. 
In spite of this, acitretin is not suggested in Europe as 
a first choice for monotherapy among the conventional 
systemic treatments (20).

The main aim of this study was to retrospectively 
evaluate efficacy and safety of acitretin as monotherapy 
in a historical cohort of patients with moderate to severe 
plaque psoriasis, on a low daily dose, long-term regi-
men. Furthermore, possible demographic and clinical 
risk factors predicting treatment failure or intolerance 
to acitretin were investigated.

MATERIALS AND METHODS

Study design and objectives
A mono-centric, retrospective, non-comparative study was 
conducted on a cohort of patients affected by plaque psoriasis, 
who were treated with acitretin monotherapy between January 
2006 and September 2013 at the Psoriasis Outpatient Unit of 
the Dermatology Section of the University of Ferrara, Italy. 

The aims of the study were: (i) to assess the efficacy of aci-
tretin as monotherapy administered at low daily dosage on an 
initial stepwise escalating regimen in the treatment of moderate 
to severe plaque psoriasis; (ii) to assess the safety of the treat-
ment; (iii) to assess prognostic significance of demographic and 
clinical features, as potential risk factors for treatment failure 
or inducing side-effects. 
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Study patients
In our clinical practice during the study period, patients were 
eligible for acitretin treatment if they were ≥ 18 years of age and 
affected with plaque psoriasis with a PASI ≥ 10 or with other 
severe types of psoriasis (erythrodermic and pustular psoriasis). 
Exclusion criteria for acitretin treatment were: severe renal or 
hepatic dysfunction, hepatitis, pregnancy, breastfeeding, desire 
to have children, insufficient guarantee of effective contracep-
tive measures, excessive alcohol abuse, or blood donation. Re-
lative contraindications were: diabetes mellitus, history of pan-
creatitis, hyperlipidaemia (particularly hypertriglyceridaemia) 
and drug-controlled hyperlipidaemia, wearing contact lenses, 
concomitant treatment with drugs potentially interfering with 
retinoid metabolism or retinoid effects, such as tetracyclines, 
phenytoin, vitamin A, and antifungal imidazoles. In women 
of child-bearing age, contraception was recommended during 
treatment and up to 2 years after discontinuation of therapy. 
Acitretin was not indicated in the treatment of psoriatic arthritis 
except in cases of minimal articular involvement. 

For the objectives of the present study, patients were excluded 
from the retrospective analysis in the presence of: prescription of 
acitretin in combination with topical calcipotriol, photo(chemo)
therapy, other systemic, either conventional or biological, treat-
ments; pustular psoriasis; articular involvement requiring treat-
ments potentially active on skin psoriasis; treatment with other 
systemic therapies during the 4 weeks preceding acitretin admi-
nistration; incompleteness of any data necessary for our analysis.

Forty-six patients fulfilled the inclusion criteria. Eleven 
psoriatic patients treated with acitretin during the analysed 
period were excluded from the study as they failed to meet 
eligibility criteria. 

Laboratory and clinic controls were carried out before and 
during the treatment according to guidelines (8, 20).

Data collection
A standardized data collection form was elaborated to collect 
the following data from the hospital clinical records: (i) pa-
tients’ demographics, weight and height, waist circumference, 
laboratory values before and during treatment, (ii) comorbi-
dities, (iii) lifelong history of the psoriasis, recorded as the 
time (in years) between disease onset and starting acitretin 
treatment, (iv) previous systemic treatments, (v) disease severity 
before starting and throughout acitretin treatment evaluated 
by the PASI, (vi) mean daily dosage of acitretin, (vii) duration 
of treatment, in months, (viii) duration of treatment response 
(PASI75), in months, (ix) drug-related adverse effects, (x) rea-
son for treatment withdrawal. If a patient had received more 
than one course of acitretin during the nearly 8-year period, 
only the last treatment was considered. Metabolic syndrome was 
diagnosed according to the revised National Cholesterol Educa-
tion Program (NCEP) Adult Treatment Panel III criteria (21). 

Study procedures and assessment
Patients started treatment with 10 mg/day acitretin (Neotiga-
son, Actavis Italy S. p.A., Nerviano (MI), Italy), increasing 
daily dosage of 10 mg every 2 weeks until achieving the best 
therapeutic effect with the fewest adverse effects (minimal ef-
fective dose), without exceeding 50 mg/day. Then, if possible, 
daily dosage was decreased stepwise and a maintenance dose 
that was tolerated by the individual patient and had sufficient 
efficacy was administered. The duration of maintenance treat-
ment depended on improvement and tolerance in the individual 
patient. Throughout the treatment duration, additional local 
moisturizing or emollient products expected to hydrate the 
affected skin and to relieve itching were allowed.

In conformity with the data available from clinical trials and 
guidelines (20), the primary measure for clinical efficacy was the 
rate of patients achieving the PASI75 response between 10 and 
16 weeks after beginning the treatment, which corresponds to 
an improvement from baseline in the PASI of ≥ 75%. Secondary 
outcome measure was the rate of patients achieving at least an 
improvement from baseline in the PASI of ≥ 50% (PASI50). 
The tertiary efficacy end-point was the rate of patients reaching 
a PASI75 response, albeit after 16 weeks of treatment; in which 
case we recorded the weeks necessary for achieving the clinical 
response. Moreover, we assessed the period of response during 
treatment, considered as the months in which patients maintained 
a PASI75 response before stopping treatment. 

Objective patient assessment was performed by the same 
investigators at baseline and at the 8–12-week control visit 
across the entire treatment. 

Adverse events and their causal relationship to acitretin 
were assessed. We were also interested in reviewing the rate 
of patients who discontinued the treatment due to development 
of drug-induced side-effects.

The following demographics and clinical features of the inclu-
ded subjects were statistically elaborated in order to identify fac-
tors potentially predisposing to treatment failure or development 
of side-effects: patients’ demography, BMI, duration of psoriasis 
before starting acitretin, disease severity at baseline, mean daily 
dosage of acitretin. In patients reaching PASI75, we assessed 
if patient age, duration of psoriasis before starting treatment, 
disease severity at baseline, mean daily dosage of acitretin were 
associated with rapid (at 10–16 weeks of treatment) or late (after 
16 weeks) achievement of disease response (PASI75).

Statistical analyses
Categorical data are presented as numbers and percentages. All 
results are shown as arithmetic mean ± standard deviation (SD). 
Binary data were analysed with χ2 or Fisher exact test according 
to conditions. Quantitative data were analysed by means of 
t-test, in case of normality and homoscedasticity, or, alternati-
vely, by means of Mann-Whitney U test. Normality of groups 
was assessed by Kolmogorov-Smirnov test; homoscedasticity 
of groups was assessed by Levene’s test and Brown-Forsythe 
test. A p-value < 0.05 was considered as statistically significant.

RESULTS

Patient characteristics 

Demographic and clinical data of the 46 patients affected 
with plaque psoriasis who entered the study are reported 
in Table I. At the time of starting acitretin therapy, the 
mean PASI score was 20.3 (range 10.0–41.4). Combined 
presence of at least 3 of the comorbid conditions repre-
senting the metabolic syndrome was found in 9 patients 
(19.6%). Acitretin was administered for a mean of 15.0 
months (range 1–79 months); the mean daily dose during 
treatment was 22.5 mg (range 5.2–48.9 mg).

Efficacy evaluations

At the time of data collection, 13 patients (28.3%) 
were still on acitretin treatment, while 33 patients 
(71.7%) had discontinued treatment due to: achieve-
ment of clinical response (PASI75) without adverse 
events and discontinuation of any treatment (6 patients, 
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13.0%); completion of scheduled course of treatment 
until disease improvement and subsequent switch to 
other maintenance therapies, namely topical agents or 
phototherapy (6 patients, 13.0%); poor tolerability (4 
patients, 8.7%); response considered unsatisfactory by 
the physician and/or by the patient (9 patients, 15%); 
loss of efficacy or psoriasis recrudescence (> 50% 
increase in baseline PASI score) after achievement of 
clinical response (3 patients, 6.5%); occurrence of di-
seases not related to psoriasis requiring hospitalization 
and/or treatment withdrawal (2 patients, 4.3%). Three 
patients (6.5%) were lost to follow-up due to change 
of residence.

Regardless of the reasons for acitretin discontinua-
tion, at week 10–16 the PASI75 response (primary ef-
ficacy end-point) was achieved by 22 out of 46 treated 
patients (47.8%). The overall efficacy results are sum-
marized in Table II. 

Six patients (66.7%) among those (9 patients) who 
discontinued treatment due to a response considered 
unsatisfactory, in any case reached PASI50. 

In patients achieving PASI75, disease response was 
maintained during treatment from 1 to 77 months (mean 
14.1 months), which corresponded in percentage to 
12.5–100% (mean 94.2%) of the subsequent treatment 
duration. Twenty-three (74.2%) patients among those 
achieving PASI75 maintained it along the entire sub-
sequent treatment duration.

Safety evaluation

During the entire study, 18 patients (39.1%) expe-
rienced clinical and/or biochemical adverse events 

induced by acitretin (Table III). In most cases adverse 
events were mild and tolerable and did not require 
interruption of therapy. Adverse effects were usually 
managed by reducing daily dosage or, in other cases, 
resolved with continued treatment thus indicating 
development of tolerance. Four patients (8.7%) were 
required to discontinue acitretin due to occurrence of 
side-effects potentially related to the treatment, inclu-
ding depression, headache, myalgia and hair loss. In 
all patients followed after discontinuation of acitretin, 
drug-induced clinical and/or biochemical adverse 
events reversed within a few weeks after discontinuing 
acitretin.

Demographic and clinical predicting factors for 
treatment outcome and side-effects

Demographics and clinical data of responding (PASI75 
at any moment of treatment) and non-responding pa-
tients are reported in Table I. Neither age at baseline 
(p = 0.694, t-test), nor gender (p = 0.296, Fisher’s test), 
nor BMI (p = 0.542, Mann-Whitney U test), nor PASI 

Table I. Baseline demographic and clinical features of the study patients, with comparisons between responder and non-responder patients

Total Respondersa Non-responders

Patients, n (%) 46 (100) 31 (67.4) 15 (32.6)
Males 35 22 13 
Females 11 9 2 

Age, years, mean ± standard deviation (SD) (range) 61.4 ± 15.3 (28–90) 60.8 ± 15.9 (35–90) 62.7 ± 14.5 (28–80)
Psoriasis Area and Severity Index score, mean ± SD (range) 20.3 ± 7.8 (10–41.4) 21.0 ± 7.5 (10.0–41.4) 18.7 ± 8.3 (10.1–33.4)
Disease duration, years, mean ± SD (range) 19.25 ± 10.6 (0.5–42) 17.3 ± 11.2 (0.5–42) 23.2 ± 8.5 (12–39)
Previous systemic treatments, patients, n (%) 22 (47.8) 14 8 
Body mass index, kg/m2, mean ± SD (range) 27.5 ± 4.3 (22–42.9) 26.9 ± 3.2 (22–36) 28.63 ± 6 (23–42.9)
Dose, mg/day) mean ± SD (range) 22.5 ± 9.3 (5.2–48.9) 22.2 ± 8.4 (10.6–46.4) 23.2 ± 9.8 (5.2–48.9)
Metabolic syndrome, patients, n (%) 9 (19.5) 6 3 
Major comorbidities, patients, n (%) 17 (36.9) 11 6 
HIV 2 (4.4) 1 1 
Cancer 7 (15.2) 4 3 
Chronic obstructive pulmonary disease 4 (8.7) 4 0 
Chronic renal failure 3 (6.5) 2 1 
Previous tuberculosis 1 (2.2) 0 1

aResponders were patients who reached PASI75 at any time during the treatment.

Table II. Efficacy parameters

Psoriasis Area and Severity Index 
(PASI)

10–16 weeks 
n (%)

> 16 weeks 
n (%)

Total 
n (%)

PASI75 22 (47.8) 9 (19.6) 31 (67.4)
PASI50 40 (87.0) 1 (2.1) 41 (89.1)

Table III. Incidence of adverse events during treatment 

Adverse events Patients (%)

Alopecia 6 (13.0)
Xerophthalmia 5 (10.9)
Cheilitis 5 (10.9)
Fatigue 5 (10.9)
Gastrointestinal disorders 4 (8.7)
Hyperlipidaemia 4 (8.7)
Reduced vision 3 (6.5)
Increase bilirubin 2 (4.4)
Irritability 2 (4.4)
Tremor 2 (4.4)
Myalgia 2 (4.4)
Depression 1 (2.2)
Increased gamma-glutamyltransferase 1 (2.2)
Increased transaminase 1 (2.2)
Photosensitivity 1 (2.2)
Patients with at least one adverse event 18 (39.1)
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score before starting treatment (p = 0.385, t-test), nor 
mean acitretin daily dose over treatment (p = 0.717, 
t-test) were found to significantly relate to treatment 
failure in our population. Only longer duration of 
psoriasis before entering the study was found to be 
related to treatment failure in an almost significant way 
(p = 0.075, t-test). There was no association between 
speed of response and the following factors: age at 
baseline (p = 0.702, t-test), gender (p = 0.384, Fisher’s 
test), duration of psoriasis before treatment (p = 0.102, 
t-test), PASI score before starting treatment (p = 0.765, 
t-test), and mean daily acitretin dosage (p = 0.770, t-
test). Patients’ demographic and clinical data were ana-
lysed to predict the development of side-effects. There 
was no correlation with incidence of side-effects of: age 
at baseline (p = 0.616, t-test), gender (p = 0.560, Fisher’s 
test), or mean daily acitretin dosage (p = 0.926, t-test). 

DISCUSSION

The results of this study showed a substantial efficacy 
of the analysed long-term (mean duration 15.0 months), 
low-dose (mean 22.5 mg/day), and low starting dose 
(10 mg/day) acitretin regimen in moderate to severe 
psoriasis (baseline mean PASI 20.3). In fact, at weeks 
10–16, PASI75 was achieved by almost half of the pa-
tients, while 87.0% reached PASI50. These findings are 
difficult to compare with those of most other publish-
ed studies assessing the efficacy of acitretin because 
varying definitions of therapeutic success as well as 
inhomogeneous study populations and treatment regi-
mens have been used (7, 16, 17, 22–24). However, our 
results are similar to those of other reports using the now 
widely accepted PASI75 and PASI50 efficacy criteria, 
even where higher daily doses were used than in our 
study (8, 14). It is noteworthy that more than 67% of 
patients reached PASI75 during the whole study period. 
According to several authors, acitretin induces a gra-
dual improvement in psoriasis in many cases requiring 
more than 3–4 months for a full response (8, 9, 19, 20). 
Thus, assessment after 10–16 weeks is likely to have 
underestimated the efficacy of acitretin in this and pre-
vious studies. Indeed, our findings suggest that acitretin 
monotherapy is eventually effective in a considerable 
percentage of patients with plaque-type psoriasis. More-
over, once attained, disease response was maintained in 
most patients during the subsequent acitretin treatment. 
Among the analysed demographic and clinical features, 
only a longer duration of the disease before starting 
acitretin was found to correlate with treatment failure 
in an almost significant way (p = 0.075).

Common adverse effects observed in our study were 
mucocutaneous, including dry skin and mucous mem-
branes and hair loss. Non-specific headaches, gastric 
symptoms, particularly stomach pain and nausea, blur-
red vision, photosensitivity, asthenia, bone and muscle 

pain, hands or feet trembling, irritability were also 
reported. A case of depression was diagnosed, even 
though a true association with acitretin remained dou-
btful. These adverse effects were always reversible and 
only required symptomatic treatment or a temporary 
dose reduction of acitretin; in only 4 cases (8.7%) treat-
ment was withdrawn due to clinical adverse events. 
Furthermore, in some individuals acitretin increased 
the serum triglyceride levels, as in previous studies 
(7–9, 20). However, in our study cohort only a few 
patients (15.2%) developed laboratory anomalies that 
did not require discontinuation of acitretin therapy. No 
particular demographic or clinical features were found 
to be associated with the development of side-effects. 

The rate of occurrence of adverse events in our study 
was lower than in other reported experiences (23, 25–
28). The very low starting dose and the low mean daily 
dosage administered in our population may account for 
this finding, as the incidence of acitretin-associated 
clinical and laboratory adverse events has been shown 
to be largely dose dependent (8, 9, 13).

The main limitation of this study is the lack of an 
age- and psoriasis severity-matched control group. 
The relatively small number of patients studied (n = 46) 
and the retrospective nature of our survey represent 
further limitations. As in a certain number of study 
patients rotational therapy with other treatments has 
been scheduled, the mean duration of disease remission 
after acitretin discontinuation has not been evaluated.

In conclusion, due to the need for prolonged, and 
usually life-long, therapy of patients with psoriasis, our 
experience indicates that acitretin is a suitable treat ment 
option, as it results in clearing in most patients while 
minimizing the risk of side-effects and toxicities. Based 
on our findings, a low initial dosage, escalating stepwise 
is recommended; once the minimal effective dose has 
been achieved it is possible to reduce the dose slightly 
in order to maintain clinical efficacy and improve to-
lerance long-term. 

ACKNOWLEDGEMENTS
The authors would like to thank Ms Silvia Giari for statistical 
guidance and Mrs Chiara Casaro for technical assistance.

The authors declare no conflicts of interest.

REFERENCES

1. Tong PS, Horowitz NN, Wheeler LA. Trans retinoic acid 
enhances the growth response of epidermal keratinocytes 
to epidermal growth factor and transforming growth factor 
beta. J Invest Dermatol 1990; 94: 126–131.

2. Vieira AV, Schneider WJ, Vieira PM. Retinoids: transport, 
metabolism and mechanism of action. J Endocrinol 1995; 
146: 201–207.

3. Bauer R, Schutz R, Orfanos CE. Impaired motility and 
random migration of vital polymorphonuclears in vitro 

Acta Derm Venereol 95



336 A. Borghi et al.

after therapy with oral aromatic retinoid in psoriasis. Int J 
Dermatol 1984; 23: 72–77.

4. Becherel PA, Mossalayi MD, LeGoff L, Francès C, Cho-
sidow O, Debré P, et al. Mechanism of anti-inflammatory 
action of retinoids on keratinocytes. Lancet 1994; 344: 
1570–1571.

5. Niu X, Cao W, Ma H, Feng J, Li X, Zhang X. Acitretin 
exerted a greater influence on T-helper (Th)1 and Th17 than 
on Th2 cells in treatment of psoriasis vulgaris. J Dermatol 
2012; 39: 916–921. 

6. Olsen EA, Weed WW, Meyer CJ, Cobo LM. A double-blind, 
placebo controlled trial of acitretin for the treatment of 
psoriasis. J Am Acad Dermatol 1989; 21: 681–686.

7. Murray HE, Anhalt AW, Lessard R, Schacter RK, Ross JB, 
Stewart WD, et al. A 12-month treatment of severe psoriasis 
with acitretin: results of a Canadian open multicentre trial. 
J Am Acad Dermatol 1991; 24: 598–602.

8. Ormerod AD, Campalani E, Goodfield MJ; BAD Clinical 
Standards Unit. British Association of Dermatologists gui-
delines on the efficacy and use of acitretin in dermatology. 
Br J Dermatol 2010; 162: 952–963.

9. Sbidian E, Maza A, Montaudié H, Gallini A, Aractingi S, 
Aubin F, et al. Efficacy and safety of oral retinoids in dif-
ferent psoriasis subtypes: a systematic literature review. J 
Eur Acad Derm Venereol 2011; 25 Suppl 2: 28–33.

10. Dunn LK, Gaar LR, Yentzer BA, O’Neill JL, Feldman 
SR. Acitretin in dermatology: a review. J Drugs Dermatol 
2011; 10: 772–782.

11. Gollnick HP. Oral retinoids – efficacy and toxicity in pso-
riasis. Br J Dermatol 1996; 135 Suppl 49: 6–17.

12. Ling MR. Acitretin: optimal dosing strategies. J Am Acad 
Dermatol 1999; 41: S13–17.

13. Pearce DJ, Klinger S, Ziel KK, Murad EJ, Rowell R, 
Feldman SR. Low-dose acitretin is associated with fewer 
adverse events than high-dose acitretin in the treatment of 
psoriasis. Arch Dermatol 2006; 142: 1000–1004.

14. Dogra S, Jain A, Kanwar AJ. Efficacy and safety of acitretin 
in three fixed doses of 25, 35 and 50 mg in adult patients 
with severe plaque type psoriasis: a randomized, double 
blind, parallel group, dose ranging study. J Eur Acad Der-
matol Venereol 2013; 27: e305–311.

15. Haushalter K, Murad EJ, Dabade TS, Rowell R, Pearce DJ, 
Feldman SR. Efficacy of low-dose acitretin in the treatment 
of psoriasis. J Dermatolog Treat 2011; 2: 86–89.

16. Lassus A, Geiger JM, Nyblom M, Virrankoski T, Kaartamaa 
M, Ingervo L. Treatment of severe psoriasis with etretin 

(Ro-10-1670). Br J Dermatol 1987; 117: 333–341.
17. Berbis P, Geiger JM, Vaisse C, Rognin C, Privat Y. Be-

nefit of progressively increasing doses during the initial 
treatment with acitretin in psoriasis. Dermatologica 1989; 
178: 88–92.

18. Paul C, Gallini A, Maza A, Montaudié H, Sbidian E, 
Aractingi S, et al. Evidence-based recommendations on 
conventional systemic treatments in psoriasis: systematic 
review and expert opinion of a panel of dermatologists. J 
Eur Acad Dermatol Venereol 2011; 25 Suppl 2: 2–11.

19. Carretero G, Ribera M, Belinchón I, Carrascosa JM, Puig 
L, Ferrandiz C, et al. Guidelines for the use of acitretin in 
psoriasis. Actas Dermosifiliogr 2013; 104: 598–616.

20. Pathirana D, Ormerod AD, Saiag P, Smith C, Spuls PI, Nast 
A, et al. European S3-guidelines on the systemic treatment 
of psoriasis vulgaris. J Eur Acad Dermatol Venereol 2009; 
23 Suppl 2: 1–70.

21. National Cholesterol Education Program (NCEP) Expert 
Panel on Detection, Evaluation, and Treatment of High 
Blood Cholesterol in Adults (Adult Treatment Panel III). 
Third Report of the National Cholesterol Education Pro-
gram (NCEP) Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel III) final report. Circulation 2002; 106: 
3143–3421.

22. Goldfarb MT, Ellis CN, Gupta AK, Tincoff T, Hamilton 
TA, Voorhees JJ. Acitretin improves psoriasis in a dose-de-
pendent fashion. J Am Acad Dermatol 1988; 18: 655–662.

23. Kragballe K, Jansen CT, Geiger JM, Bjerke JR, Falk ES, 
Gip L, et al. A double-blind comparison of acitretin and 
etretinate in the treatment of severe psoriasis: results of a 
Nordic multicentre study. Acta Derm Venereol 1989; 69: 
35–40.

24. Torok L, Kadar L, Geiger JM. Acitretin treatment of severe 
psoriasis. Acta Derm Venereol 1989; Suppl. 146: 104–106.

25. Gupta AK, Goldfarb MT, Ellis CN, Voorhees JJ. Side-effect 
profile of acitretin therapy in psoriasis. J Am Acad Dermatol 
1989; 20: 1088–1093. 

26. Nikam BP, Amladi S, Wadhwa SL. Acitretin. Indian J Derm 
Venereol Leprol 2006; 72: 167–172.

27. Katz HI, Waalen J, Leach EE. Acitretin in psoriasis: an 
overview of adverse effects. J Am Acad Dermatol 1999; 
41: S7–12. 

28. Roenigk HH Jr, Callen JP, Guzzo CA, Katz HI, Lowe N, 
Madison K, et al. Effects of acitretin on the liver. J Am 
Acad Dermatol 1999; 41: 584–588.

Acta Derm Venereol 95


