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INTRODUCTION

Acitretin is a second-generation oral retinoid used by 
dermatologists for the treatment of dermatological 
disorders such as psoriasis, pityriasis rubra pilaris, and 
lichen planus [1]. Acitretin may cause some common 
side effects such as dry skin and mucosa, hyperlipidemia, 
muscle and joint pain, and hepatitis [2].

Erectile dysfunction is defined as the inability to achieve 
and maintain a penile erection adequate for satisfactory 
sexual intercourse. Erectile dysfunction may be due 
to various reasons, including psychogenic and organic 
factors, endocrine disorders, and drug use [3].

Data on the effect of acitretin on sexual function is limited. 
The literature provides no studies that would investigate 
whether acitretin causes erectile dysfunction in humans. 
Therefore, in this study, we aimed at investigating whether 
patients taking acitretin develop erectile dysfunction.

MATERIALS AND METHODS

The study included 40 male patients who presented 
to the Dermatology Polyclinic of Okmeydanı Training 
and Research Hospital between October 2014 and April 
2016 and started treatment with acitretin for various 
dermatological disorders. Exclusion criteria included 
psychogenic and psychiatric disorders, diabetes mellitus, 
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neurogenic disorders such as multiple sclerosis, endocrine 
disorders, arteriogenic and venous disorders, alcohol and 
tobacco use, penile disorders, obesity, a history of drug 
use, a score of above 10 points in the Beck Depression 
Inventory, hyperlipidemia, and an age above 65 years.

The study was approved by the ethics committee 
of Okmeydanı Training and Research Hospital. All 
participants provided written consent as approved by 
the local ethics committee.

The patients were asked to complete the International 
Index of Erectile Function (IIEF) questionnaire, of 
which the Turkish version was validated by Turunc et 
al., before the initiation of the treatment [4,5]. The 
biochemical parameters of cholesterol and triglyceride 
levels were measured for all patients at the baseline. 
The IIEF questionnaire was conducted again after 
three months of therapy and blood lipid values were 
measured. Patients with hyperlipidemia, as diagnosed 
on control examinations, were excluded. The patients 
were asked to complete the Beck Depression Inventory 
before and after three months of therapy. Patients with a 
calculated score of above 10 points were excluded [6,7].

The IIEF-5 questionnaire consisted of 5 questions. 
The patients were given a score between 1 and 5 based 
on their responses. Patients who scored 6 to 10 points, 
based on their responses, were included in the group of 
severe erectile dysfunction (first group); patients who 
scored 11 to 16 points were included in the group of 
moderate ED (second group); and patients who scored 
17 to 21 points were included in the group of mild to 
moderate ED (third group). Patients with scores of 
22 to 25 were not considered as having ED and were 
included in the fourth group. Following the calculation 
of the scores, a statistical analysis was conducted.

STATISTICAL ANALYSIS

Descriptive statistics of the measurements were calculated 
as means, Standard Deviations (SD), numbers, and 
percentages for frequencies and provided in tables. Mean 
scores before and after the drug were compared with a 
paired samples t-test. The Wilcoxon signed-rank test 
was used to compare the baseline and the three-month 
grades. The significance of the change that occurred in 
ED outcomes at three months was evaluated with the 
McNemar’s test. In addition, the relationship between 
the drug dose and the change in score was evaluated with 
Pearson’s correlation analysis and the independent samples 
t-test was used to determine if any difference occurred 

between the drug dose in patients with and without ED. 
Statistical significance was set at P < 0.05 and the software 
SPSS, version 18, was used for calculation.

RESULTS

A total of 40 patients aged 23–61 years (median: 41.2 
years) were included in the study. These patients were 
given acitretin doses ranging from 10 to 35 mg.

A comparison of IIEF scores before and after three months 
of therapy revealed that the scores were significantly lower 
after three months of therapy (P < 0.0001) (Table 1).

When IIEF grades were compared before and after three 
months of therapy, it was observed that the number of 
patients in the second group was significantly higher 
after therapy, while the number of patients in the third 
and fourth groups was significantly lower after therapy 
(P = 0.001) (Table 2).

Erectile dysfunction was detected in 30 patients (75%) 
at the baseline (grade 2 in 12 patients and grade 3 in 
18 patients). Erectile dysfunction was diagnosed in 35 
patients (87.5%) after three months of therapy (grade 
3 in 13 patients and grade 2 in 22 patients).

When the percentage of patients with erectile 
dysfunction at the baseline and after three months 
of therapy were compared, no significant change was 
observed in the percentage of erectile dysfunction at 
three months (P = 0.11) (Table 3).

Table 1: A comparison of the IIEF scores before and after three 
months of therapy

N Mean SD p*
Score 1 40 19.05 3.62 < 0.0001

Score 2 40 16.975 3.55

*:Paired-samples t-test

Table 2: A comparison of the IIEF grades before and after three 
months of therapy
Grade* Baseline Month 3 p*

Number % Number %
2 12 30.0 22 55.0 0.001

3 18 45.0 13 32.5

4 10 25.0 5 12.5

*:Wilcoxon signed-rank test

Table 3: A comparison of the percentage of patients with erectile 
dysfunction at the baseline and after three months of therapy
ED* Baseline Month 3 p*

Number % Number %
No 10 25.0 5 12.5 0.11

Yes 30 75.0 35 87.5

*:McNemar’s test
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The relationship between the change observed when 
the three-month scores were subtracted from baseline 
scores (difference between the baseline score and 
the three-month score) and the dose of the drug was 
investigated and no significant linear relationship 
was noted (r = 0.151, p = 0.352). This suggests that 
the change in score was not affected by the change 
in drug dose. In other words, no correlation could be 
found indicating that the change in score increases or 
decreases with the increase in drug dose.

Also, no significant difference was observed in doses 
taken by patients with and without ED at the baseline 
(P = 0.362), and the mean dose taken by the patients 
with ED was significantly higher at three months (P 
= 0.020). The mean values of drug doses taken by 
patients with and without ED at the baseline and at 
three months are provided in Table 4.

DISCUSSION

Retinoids are metabolites and synthetic analogs 
of vitamin A that play a very important role in 
dermatological treatments. Acitretin is a retinoid 
derivative and has been used in the treatment of 
dermatological disorders since 1988 [2]. Acitretin is 
a known teratogen that falls into group X, according 
to the FDA pregnancy classification, and is, thus, 
contraindicated during pregnancy [1]. Pregnancy is 
discouraged for three years after discontinuation of 
the drug in female patients. Such a limitation does 
not apply to male patients [8]. A study revealed that 
the amount of acitretin in the seminal fluid of male 
patients taking acitretin was 1/200,000 of the oral dose. 
Therefore, acitretin is considered to pose a minimal 
risk to the fetus while the male patient is taking the 
drug [9].

There have been some studies in the literature that 
investigated the effects of acitretin on spermatogenesis. 
A study of male lizards treated with all-trans retinoic 
acid revealed that retinoic acid severely depleted 
the seminiferous epithelium and, therefore, had a 
significant effect on spermatogenesis [10]. Lauharanta 
et al. performed the first study evaluating the 
relationship between acitretin and spermatogenesis. 

In this study, synthetic retinoids—including etretinate, 
acitretin, isotretinoin, and retinoic acid—were reported 
to show dose-dependent inhibition of fructolysis 
that evaluates sperm motility in ejaculated human 
spermatozoa in vitro [11]. However, other studies 
showed no effect of the drug on spermatogenesis. In 
our country, Sengor et al. conducted a study on rats 
and determined that the standard and high doses of 
acitretin did not affect spermatogenesis in rats [12].

There have been some case reports indicating that 
retinoids may cause sexual dysfunction. Rossi et al. 
reported erectile dysfunction in a 39-year-old patient 
with psoriasis after initiation of acitretin therapy. On 
a follow-up visit, the patient reported an inability to 
reach and maintain a penile erection sufficient enough 
to perform a sexual act, beginning from about 45 days 
after the initiation of therapy [13]. The literature 
provides two more case reports on the development 
of impotence associated with the use of etretinate. 
The development of impotence was observed after the 
readministration of the drug without the symptoms of 
depression in one of these cases [14,15].

Although the effects of retinoids on sexual function are 
not well-known, their effects on the male reproductive 
system have been investigated in some animal studies 
[16]. In a study conducted by Csaba et al., rats were 
divided into three groups: group one was given a single 
dose of retinol during the neonatal period on day 1 of 
birth; group two was given retinoic acid subcutaneously 
on days 1, 3, and 5; and group three was the control 
group. The sexual activity of the animals was assessed 
at month 4. The number of inactive males in the group 
given retinol was observed to be two times higher than 
in the control group (P < 0.02) [17].

The sexual activity of the animals in the group given 
retinoic acid was observed to be similar to that of the 
animals in the control group. However, it was noted 
that the number of single ejaculations was higher in the 
treatment group than in the control group (P < 0.02), 
while the number of multiple ejaculations was higher 
in the control group (P > 0.05), with a delay in time to 
the first ejaculation in the treatment group (P < 0.01). 
The authors suggested that neonatal retinoid exposure 

Table 4: A comparison of drug doses taken by the patients with and without erectile dysfunction
Drug dose

ED at baseline* N Mean SD p* ED after 3 months of therapy* N Mean SD p*
No 10 21.0 10.22 0.362 No 5 15.0 7.75 0.020

Yes 30 24.3 9.80 Yes 35 25.0 9.54

*:Independent-samples t-test
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may have affected sexual parameters because of the 
binding of nuclear steroid receptors. They reported that 
there might have been a deficiency in the selectivity of 
the steroid receptor capacity during early development 
and these receptors might have caused the abnormal 
imprinting by binding retinoids [17].

Previous experimental studies have also shown that 
the perinatal imprinting with retinol in adults causes 
an increase in the concentration of glucocorticoid 
receptors in the thymus and the affinity of uterine 
estrogen receptors [18].

In our study, a comparison of IIEF scores of patients 
before and after three months of therapy showed a 
significant reduction in scores after three months 
of therapy (P < 0.0001). Likewise, a comparison of 
baseline IIEF grades and three-month IIEF grades 
revealed a significant increase in the number of patients 
in the second group at three months (P = 0.001). 
However, when the percentage of patients with erectile 
dysfunction at the baseline and after three months of 
therapy were compared, a clinically significant increase 
of 12.5% was observed in the percentage of erectile 
dysfunction at three months, but without a statistical 
significance (P = 0.11). We believe that this might 
have been associated with the small number of patients 
studied.

The mechanism by which acitretin causes erectile 
dysfunction is unclear. As is known, retinoid receptors 
are members of a large receptor family that includes 
glucocorticoids, thyroid hormone, and the vitamin 
D3 receptor. There are two different nuclear receptor 
families: RAR (retinoic acid receptors) and RXR 
(retinoid X receptors). Retinoid X receptors may 
form a homodimer with another RXR receptor or 
a heterodimer with other nuclear receptors, such 
as thyroid hormone or the steroid receptor [19]. 
Therefore, the possible mechanism seems to be the 
inhibition of the activity of testosterone by retinoids 
by binding to the same site at the receptor molecule.

Testosterone plays an important role in the continuation 
of normal sexual function. Some animal studies found 
that a deficiency in testosterone may cause ED [20]. 
Thus, hormone levels may be questioned in patients 
who have developed retinoid-associated ED.

Some studies investigated the effects of retinoids on 
hormone levels as well as their androgenic effects but 
the results were contradictory. A study conducted by 

Karadag et al. showed that isotretinoin may lead to a 
slight reduction in pituitary hormone and testosterone 
levels [21]. Likewise, Rademaker et al. also observed 
a marked reduction in serum testosterone levels as a 
result of isotretinoin therapy [22].

However, there have also been studies in the literature 
that found no isotretinoin-related changes in hormone 
levels. Torok. et al. observed no significant difference 
in total testosterone, LH, or FSH with isotretinoin 
therapy [23]. Similarly, Marynick et al. found no 
statistically significant changes in serum DHEAS, 
total testosterone, LH, or FSH with isotretinoin 
therapy [24].

Gokalp et al. found no statistical difference between 
total testosterone levels before and after six months 
of isotretinoin therapy. It was concluded, hence, that 
isotretinoin does not exert its antiandrogenic effects 
through total testosterone [25].

Given the controversial results of these studies, we 
believe that it would be wrong to establish a direct 
relationship between ED and hormone levels. Rather, 
we propose that it would be more reasonable to 
establish such a relationship with the mechanism 
through binding to steroid receptors.

Nevertheless, our study had its limitations. One was 
the limited number of patients and the lack of control 
groups. This was because the patients were unwilling to 
take part in such a study, and it was difficult to convince 
them to participate, given the Muslim country that they 
lived in and the consequent sociocultural differences. 
In addition, a large number of exclusion criteria had 
to be selected, as many factors may cause erectile 
dysfunction. Another limitation was our inability to 
evaluate hormone levels.

In conclusion, our study showed that acitretin, a 
retinoid derivative, has the potential to cause ED. We 
believe, therefore, that patients should be informed of 
this side effect before initiating treatment.

Statement of Human and Animal Rights

All the procedures followed were in accordance with 
the ethical standards of the responsible committee on 
human experimentation (institutional and national) 
and with the 2008 revision of the Declaration of 
Helsinki of 1975.
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Statement of Informed Consent

Informed consent for participation in this study was 
obtained from all patients.
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