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ABSTRACT ARTICLE HISTORY
Purpose: Vitamin A has multiple functions in the human body, being involved in growth, Received 23 October
epithelial differentiation, vision, immune function and reproduction. While normal spermatogenesis 2022

is influenced by several factors, it requires vitamin A. Systemic isotretinoin is a vitamin A derivative ~ Revised 4 January 2023
that is used in the treatment of many dermatological diseases, especially acne vulgaris (Av). ~ Accepted 20 April 2023
There is limited research on the changes in semen parameters after systemic isotretinoin therapy
in humans. Our study investigates the presence of varicoceles in patients undergoing systemic
isotretinoin therapy for AV and examines whether there were any changes in the semen
parameters before and after treatment.

Methods: Included in the study were 46 men patients who were scheduled for systemic
isotretinoin therapy for AV. Before treatment, the patients underwent a physical examination
and ultrasonography for varicoceles assessment. The patients underwent spermiogram before
treatment and after 6 months of treatment. The spermiogram assessments included semen
volume, sperm concentration, total sperm count, progressive motility, viability and sperm
morphology.

Results: After treatment, there was an increase in semen volume, sperm concentration, total
sperm count, progressive motility and vitality from the pre-treatment values, but a deterioration
in the sperm morphology (p < .05). Comparing patients with and without varicoceles revealed
more changes in semen parameters after treatment in those with varicoceles. There was a
statistically significant difference in sperm concentration (p < .001).

Conclusions: Systemic isotretinoin therapy negatively affects sperm morphology, but has positive
effect on other semen parameters, and these changes in semen parameters occur more frequently
in patients with varicoceles.
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isotretinoin; semen
parameters; varicocele

KEY MESSAGES

+ Acne vulgaris is a very common disease and systemic isotretinoin is used as the most effective
agent in its treatment.

+ Systemic isotretinoin positively affects semen parameters except sperm morphology.

« Changes in semen parameters are more common in patients with varicocele.

Introduction A for spermatogenesis [3]. It is known that blood-testis

. . . . . barrier connections and RA signals play an important
Vitamin A has multiple functions in the human body, g play P

being involved in growth, epithelial differentiation,
vision, immune function and reproduction [1]. Retinoic
acid (RA), a vitamin A metabolite, is critical for oocyte
and sperm production in mammals. The germ cells in
the foetal ovary initiate meiosis when exposed to RA,
while those in the foetal testis are protected from RA
and do not initiate meiosis. After birth, spermatogonial
stem cells initiate spermatogenesis through periodic
RA [2], and so males need dietary retinoids or vitamin

role in the spermatogenesis process [4]. There are lim-
ited studies investigating the effect of retinoids and
vitamin A on spermatogenesis in humans. Most studies
are conducted on rats due to their similarities to
humans [5].

Acne vulgaris (AV) is a chronic skin condition of
pilosebaceous follicles that is most common in ado-
lescents, affecting approximately 85% of young people
[6]. The pathogenesis of acne involves excessive sebum
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production, growth of bacteria such as Cutibacterium
acnes or Staphylococcus epidermidis, abnormal follicular
keratinization and inflammation [7,8]. AV is treated
with topical (retinoids and antibiotics) and systemic
(retinoids, antibiotics and hormones) therapies [9].
Systemic isotretinoin is a vitamin A derivative that is
widely used for the treatment of many dermatological
diseases, especially AV [10]. Isotretinoin inhibits the
activity of the sebaceous glands and has
anti-inflammatory and immunomodulatory properties.
As an effective treatment for moderate to severe AV,
systemic isotretinoin is the first choice of treatment
[11]. Studies of male fertility and the use of isotreti-
noin, however, are limited and include a small number
of patients [12-17].

According to WHO, the lower limit values for semen
parameters were determined as 1.4ml for semen vol-
ume, 16 x 10%/ml for semen concentration, 30% for
progressive motility, 54% for viability and 4% for sperm
morphology. It has been reported that there are sper-
miogram anomalies in measurements below these
values and this situation poses a risk for infertility [18].
The primary and correctable cause of male infertility
is varicoceles. It is believed that oxidative stress (OS)
induced by a varicocele result in a deterioration in
sperm parameters [19]. The administration of isotreti-
noin to sperm samples of men with varicoceles has
been shown to activate antioxidant systems and
reduce oxygen free radicals (OFRs) [20]. The present
study investigates clinical and subclinical varicoceles
in male patients receiving systemic isotretinoin for AV,
examining the changes in sperm parameters before
and after therapy and investigating the effect of sys-
temic isotretinoin therapy on semen parameters.

Materials and methods
Ethics approval and consent to participate

This study was approved by the Afyonkarahisar Health
Science University ethics committee (AFSU 2011-KAEK-
2/2020/71) and was conducted in accordance with the
ethical standards of the Declaration of Helsinki. Written
informed consent was obtained from all study
participants.

Patients and study design

This prospective and observational study was con-
ducted by the Departments of Urology, Dermatology,
Radiology, and Histology & Embryology between 1
February 2021 and 1 June 2022. The study included
46 male patients over the age of 18 years who were

scheduled for systemic isotretinoin therapy for AV and
who volunteered to participate in the study. Patients
under the age of 18 years, female patients, those who
did not consent to participate in the study, those with
a history of systemic drug therapy in the past three
months, those with tobacco and alcohol use, those
with systemic diseases, those with a previous testicular
surgery and those diagnosed with infertility were
excluded from the study. Patients with endocrine dis-
ease that may affect semen parameters, and patients
who received radiotherapy and chemotherapy were
not included in the study. Subsequently, 13 patients
who discontinued isotretinoin therapy and one patient
with azoospermia detected on the first spermiogram
were excluded. The male patients scheduled for sys-
temic isotretinoin therapy for AV underwent a testic-
ular examination performed by an urologist before the
study to assess the presence of varicoceles. A testicular
Doppler ultrasonography was performed on the
patients by a radiologist. Testicular size, presence of
varicoceles, testicular vein diameter and reflux flow
were recorded. Varicocele was defined as an increase
in vein diameter of more than 2.5mm at rest and more
than 1.0mm after valsalva. Semen samples were col-
lected from the patients after 3-5 days of sexual absti-
nence and examined within 30 min. Viability parameters
were evaluated by a specialist histologist using a
macler slide under a light microscope. In addition,
morphological anomalies were evaluated with diffquick
staining. WHO criteria were followed when examining
semen parameters [18,21]. Each patient was treated
with 0.5-1.0mg/kg oral isotretinoin up to a cumulative
dose of 120mg/kg. After 6 months of therapy, the
patients underwent a further spermiogram, the results
of which were assessed by a single histologist/embry-
ologist. The specialist performing the sperm assess-
ment was unaware of which patient gave the sample
and when the sample was collected (before or after
therapy). Changes in spermiogram parameters before
and after therapy, and the effect of varicoceles on the
results were evaluated.

Statistical analysis

The statistical analysis of the study data was performed
in a computer environment using IBM SPSS Statistics
(version 20.0, IBM Corp., Armonk, NY). The normality
of the variables was analysed with a Kolmogorov-
Smirnov (K-S) test; and pairwise comparisons were
made with Student’s t-test for normally distributed
data and a Mann-Whitney U-test for non-normally
distributed data. Pre-treatment and post-treatment
parameters were compared with a paired t-test for



normally distributed data and a Wilcoxon test for
non-normally distributed data. The results were con-
sidered statistically significant at p < .05.

Results

The mean age of the patients was 22.76 + 5.02 (18-38)
years, the mean body mass index (BMI) was
23.64 + 3.76 (15.96-33.91) and the mean disease dura-
tion was 61.04 + 55.86 (6-240) months. The mean
global acne score was 30.43 + 4.92 (21-44). Acne
severity was moderate in 21 (45.7%) patients and
severe in 25 (54.3%) patients. There were 38 (82.6%)
single and eight (17.4%) married patients. Varicoceles
were found in six (13%) patients on examination and
ultrasonography, while six (13%) patients had subclin-
ical varicoceles not detected on examination. No var-
icocele was detected on examination and
ultrasonography in 34 (74%) patients. In the ultraso-
nographic examination performed on the patients
before the study, the mean testicular volume was cal-
culated as 11.75 + 3.50mm?3 in the right testis and
13.66 = 3.54mm?3 in the left testis in patients with
varicocele. In patients without varicocele, the right
testis was 12.30 £ 2.49mm?3 and the left testis was
11.19 + 2.28mm?3. There was no statistical difference
between the groups in terms of right and left testis
volumes (p = .078, p = .068, respectively).

The mean sperm volume was 2.45 + 1.30ml before
therapy and 3.16 + 1.63ml after therapy, revealing a
statistically significant increase (p = .002). The mean
sperm concentration was 21.02 + 2.10 million/ml
before therapy and 22.85 + 2.32 million/ml after ther-
apy, revealing a statistically significant increase
(p = .001). The mean total sperm count was
51.45 £ 28.30 million before therapy and 73.87 + 44.18
million after therapy, revealing a statistically significant
increase (p < .001). The mean percentage of progres-
sive sperm motility was 35.67 + 8.71 before therapy
and 38.46 + 6.68 after therapy, revealing a statistically
significant increase (p = .008). The mean percentage
of viability was 72.22 + 17.67 before therapy and
78.22 + 13.92 after therapy, revealing a statistically
significant increase (p = .003). The mean percentage
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of normal morphology was 9.37 + 0.77 before therapy
and 8.70 + 0.99 after therapy, revealing a statistically
significant decline (p < .001). The spermiogram results
of all patients participating in the study before and
after treatment are given in Table 1.

When the spermiogram parameters of 12 (26%)
patients with clinical and/or subclinical varicoceles and
34 (76%) patients without varicoceles were compared,
the increase in sperm concentration after therapy was
found to be statistically significantly higher in the var-
icocele group (p < .001). While the increase in ejaculate
volume, total sperm count, sperm progressive motility
and vitality was higher in the varicocele group than
in the non-varicocele group, the difference was statis-
tically insignificant (p = .34, p = .51, p = .188 and
p = .179, respectively). After therapy, a deterioration
in sperm morphology was noted both in the varicocele
and non-varicocele groups, but there were no statis-
tical differences in the groups (p = .744). Table 2 pres-
ents an assessment of differences in semen parameters
before and after therapy in the varicocele and
non-varicocele groups.

Discussion

The present study reveals all post-treatment semen
parameters other than morphology to be positively
affected when compared to pre-treatment values in
patients receiving systemic isotretinoin therapy, and
the changes are more pronounced in patients with
varicoceles.

Infertility affects 15% of the global population [22],
and occurs in both males and females. While 50% of
infertility cases are due to both male and female fac-
tors, a solely male factor accounts for 25% of cases
[23]. Varicoceles are regarded as the primary and cor-
rectable cause of male infertility, although 45-60% of
men with varicoceles have normal spermiogram values.
It is believed that OS induced by varicoceles leads to
a deterioration in sperm parameters [19]. Similarly, OS
and OFRs are believed to be harmful to sperm, and
account for 30-80% of subfertility cases [24]. Hurtado
de Catalfo et al. have reported OS products in the
semen sample and blood of men with varicoceles to

Table 1. Spermiogram parameters before and after systemic isotretinoin treatment.

Parameters Before treatment (n = 46) After treatment (n = 46) p

Semen volume (ml)? 245 + 1.30 3.16 + 1.63 .002
Sperm concentration (x10%/ml)? 21.02 £ 2.10 22.85 + 2.32 .001
Total sperm count (x10%/ejaculate)? 51.45 + 28.30 73.87 + 4418 <.001
Progressive motility (%)? 35.67 + 8.71 38.46 + 6.68 .008
Vitality (live spermatozoa, %)? 72.22 + 17.67 78.22 + 13.92 .003
Sperm morphology (normal forms, %) 9.37 = 0.77 8.70 + 0.99 <.001

3Mean + standard deviation.

Statistically significant data are written in bold in tables 1 and 2. p<0.05 was considered significant.
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Table 2. Spermiogram values before and after treatment in the groups with and without varicocele.

Parameters Varicocele (12) Non-varicocele (34) p

Semen volume (ml)? Before 2.60 + 1.29 239 + 1.32 34
After 3.71 £ 2.31 297 £ 1.30

Sperm concentration (x10%/ml)? Before 20.00 + 1.95 21.38 + 2.06 <.001
After 25.25 + 0.87 22.00 + 2.06

Total sperm count (x10%ejaculate)? Before 51.56 + 24.67 51.42 + 29.82 .051
After 94.13 + 60.34 66.72 + 35.31

Progressive motility (%)? Before 36.17 + 9.74 35.50 + 8.47 188
After 40.67 + 8.52 37.68 + 5.85

Vitality (live spermatozoa, %)? Before 73.83 + 16.15 71.65 + 18.37 179
After 82.00 = 17.05 76.88 + 12.66

Sperm morphology (normal forms, %)? Before 9.42 + 0.79 9.35 + 0.77 744
After 8.75 £ 0.97 8.68 £ 1.01

®Mean before and after therapy + standard deviation.

Statistically significant data are written in bold in tables 1 and 2. p<0.05 was considered significant.

be higher than in those without varicoceles, and these
values returned to normal after varicocelectomy [25].
A reduction was identified in OFRs in semen samples
collected from men with varicoceles after the admin-
istration of isotretinoin [20].

The negative effects of OS due to varicoceles on
sperm parameters and the reduction of OFRs by
isotretinoin added to the ejaculates of men with var-
icoceles suggest that systemic isotretinoin may be
effective in reducing OS in the testes. Similarly, Vogt
and Ewers reported increased sperm counts and motil-
ity, and deteriorated morphology after systemic
isotretinoin therapy in patients with cryptorchidism,
hypogonadism and varicocele, while there was no
change in sperm parameters in patients without tes-
ticular pathology [13]. Cinar et al. reported increased
sperm counts, vitality and motility and declined sperm
morphology in patients receiving isotretinoin when
compared to the pre-treatment values [16]. The studies
by Torok et al. and Parsch et al. including a limited
number of patients reported isotretinoin therapy to
have no effect on spermiogram parameters [12,26],
although these studies did not mention the presence
of any testicular pathology that might affect spermio-
gram values in the sample. Amory et al. reported that
fertility increased after isotretinoin treatment in oli-
goasthenozoospermic and azoospermic patients in two
recent studies [17,27].

A significant increase in ejaculate volume, sperm
concentration, total sperm count, vitality and progres-
sive motility was noted after therapy when compared
to the pre-treatment values in patients receiving sys-
temic isotretinoin therapy in the present study. When
we compared pre-treatment and post-treatment sper-
miogram values between patients with and without
varicoceles, those with varicoceles were found to have
a statistically significantly higher increase in sperm
concentration and a greater significantly insignificant
increase was recorded in ejaculate volume, total sperm
count, progressive sperm motility and vitality. The

findings of the present study suggest that isotretinoin
therapy in therapeutic dose has a positive effect on
semen parameters, and that this is greater in the var-
icocele group.

Recently, Yokota et al. reported a deterioration in
sperm morphology in mice after exposure to high-dose
vitamin A [28]. Vogt et al. and Cinar et al., on the other
hand, reported that isotretinoin therapy in therapeutic
doses in humans led to a decline in sperm morphology
[13,16]. The present study, similar to the results of previ-
ous studies, revealed a decrease in the normal sperm
morphology after therapy, although not at a level that
would negatively affect fertility. The negative effect of
systemic isotretinoin therapy on sperm morphology
seems to be a topic that warrants further investigation.

There are some limitations to this study. First, it was
conducted in a single centre and with a limited num-
ber of patients due to the significant decrease in the
number of patients admitted for AV due to the
COVID-19 pandemic. The patients were grouped based
on the presence of varicoceles before therapy, and the
comparison was made with a limited number of
patients with varicoceles due to the low number of
patients. These limitations could be eliminated through
the involvement of a higher number of patients, so
multicentre studies with more patients are recom-
mended to support the findings of the present study.

Our study found systemic isotretinoin therapy to
have a positive effect on semen parameters, and the
effect was even more pronounced in patients with
varicoceles. The reason for the decline in sperm mor-
phology after systemic isotretinoin therapy warrants
further investigation.

Acknowledgements

The authors sincerely thank our translators and the par-
ticipants who participated in our research for their valu-
able time and contribution to completing our
investigation.



Ethical approval

This study was approved by the local ethics committee (AFSU
2011-KAEK-2/2020/71) and was conducted in accordance
with the ethical standards of the Declaration of Helsinki.
Informed consent was obtained from all study
participants.

Author contributions

Research conception and design: Abdullah Gurel and Gulhan
Gurel; data acquisition: Fatma Firat and Esra Ozgul; statistical
analysis: Irem Nur Durusu and Burhan Baylan; data analysis
and interpretation: Tugce Aladag and Ibrahim Baran Duran;
drafting of the manuscript: Abdullah Gurel and Gulhan Gurel;
critical revision of the manuscript: Burhan Baylan and Fatma
Firat; obtaining funding: Esra Ozgul and Irem Nur Durusu;
administrative, technical or material support: Ibrahim Baran
Duran and Tugce; Aladag Supervision: Abdullah Gurel and
Burhan Baylan; approval of the final manuscript: Abdullah
Gurel, Gulhan Gurel, Fatma Firat, Esra Ozgul, Tugce Aladag,
Irem Nur Durusu, Ibrahim Baran Duran and Burhan Baylan.

Disclosure statement

No potential conflict of interest was reported by the
author(s).

Funding

No financial support received.

ORCID

Abdullah Gurel
Gulhan Gurel
Fatma Firat
Esra Ozgul
Irem Nur Durusu Turkoglu
org/0000-0003-2072-3268
Tugce Aladag http://orcid.org/0000-0003-3250-6113
Ibrahim Baran Duran http://orcid.
org/0000-0003-1187-9631

Burhan Baylan http://orcid.org/0000-0002-5509-7140

http://orcid.org/0000-0003-3112-448X
http://orcid.org/0000-0001-5716-8750
http://orcid.org/0000-0003-0027-5138
http://orcid.org/0000-0002-6005-134X
http://orcid.

Data availability statement

| accept the sharing conditions data policy upon reason-
able request.

References

[11 Ross SA, McCaffery PJ, Drager UC, et al. Retinoids in
embryonal development. Physiol Rev. 2000;80(3):
1-7.

[2] Endo T, Mikedis MM, Nicholls PK, et al. Retinoic acid
and germ cell development in the ovary and testis.
Biomolecules. 2019;9(12):775.

[3]

(4]

[5]

(6]

(7]

(8l

(9]

[10]

(111

[12]

[13]

[14]

[15]

[16]

(171

[18]

)

[20]

[21]

ANNALS OF MEDICINE . 5

Nau H, Blaner WS. Retinoids: the biochemical and
molecular basis of vitamin A and retinoid action;
2012. Springer Berlin, Heidelberg.

Zhou Y, Wang Y. Action and interaction between reti-
noic acid signaling and blood-testis barrier function in
the spermatogenesis cycle. Cells. 2022;11(3):352.
Teletin M, Vernet N, Ghyselinck NB, et al. Roles of ret-
inoic acid in germ cell differentiation. Curr Top Dev
Biol. 2017;125:191-225.

Knutsen-Larson S, Dawson AL, Dunnick CA, et al. Acne
vulgaris: pathogenesis, treatment, and needs assess-
ment. Dermatol Clin. 2012;30(1):99-106, viii-ix.

Oge LK, Broussard A, Marshall MD. Acne vulgaris: di-
agnosis and treatment. Am Fam Physician.
2019;100(8):475-484.

Gollnick H, Dreno B. Pathophysiology and management
of acne. J Eur Acad Dermatol Venereol. 2015;29:1-2.
Fox L, Csongradi C, Aucamp M, et al. Treatment mo-
dalities for acne. Molecules. 2016;21(8):1063.

Chu S, Michelle L, Ekelem C, et al. Oral isotretinoin for
the treatment of dermatologic conditions other than
acne: a systematic review and discussion of future di-
rections. Arch Dermatol Res. 2021;313(6):391-430.
Bagatin E, Costa CS. The use of isotretinoin for acne
- an update on optimal dosing, surveillance, and ad-
verse effects. Expert Rev Clin Pharmacol. 2020;13(8):885-
897.

Torok L, Kédér L, Kdsa M. Spermatological investigations
in patients treated with etretinate and isotretinoin.
Andrologia. 1987;19(6):629-633.

Vogt HJ, Ewers R. [13-cis-Retinoic acid and spermato-
genesis. Spermatological and impulse cytophotometric
studies]. Hautarzt. 1985;36(5):281-286.

Ott F, Orfanos C, Braun-Falco O, et al. Retinoids: ad-
vances in basic research and therapy. Berlin and New
York: Springer-Verlag; 1981.

Saurat J-H. Retinoids, new trends in research and ther-
apy. Retinoid Symposium, S Karger Ag; 1985. Geneva.
Cinar L, Kartal D, Ergin C, et al. The effect of systemic
isotretinoin on male fertility. Cutan Ocul Toxicol.
2016;35(4):296-299.

Amory JK, Muller CH, Walsh TJ. Isotretinoin for the treat-
ment of nonobstructive azoospermia: a pilot study.
Asian J Androl. 2021;23(5):537-540.

Bjorndahl L, Kirkman Brown J, other Editorial Board
Members of the WHO Laboratory Manual for the
Examination and Processing of Human Semen. The sixth
edition of the WHO laboratory manual for the exam-
ination and processing of human semen: ensuring
quality and standardization in basic examination of
human ejaculates. Fertil Steril. 2022;117(2):246-251.
Jensen CFS, @stergren P, Dupree JM, et al. Varicocele
and male infertility. Nat Rev Urol. 2017;14(9):523-533.
Malivindi R, Rago V, De Rose D, et al. Influence of
all-trans retinoic acid on sperm metabolism and oxida-
tive stress: its involvement in the physiopathology of
varicocele-associated male infertility. J Cell Physiol.
2018;233(12):9526-9537.

Cooper TG, Noonan E, Von Eckardstein S, et al. World
Health Organization reference values for human se-
men characteristics. Hum Reprod Update. 2010;16(3):
231-245.


http://orcid.org/0000-0003-3112-448X
http://orcid.org/0000-0001-5716-8750
http://orcid.org/0000-0003-0027-5138
http://orcid.org/0000-0002-6005-134X
http://orcid.org/0000-0003-2072-3268
http://orcid.org/0000-0003-2072-3268
http://orcid.org/0000-0003-3250-6113
http://orcid.org/0000-0003-1187-9631
http://orcid.org/0000-0003-1187-9631
http://orcid.org/0000-0002-5509-7140

6 A.GUREL ET AL.

[22]

[23]

[24]

[25]

Zhang Z, Zhu L, Jiang H, et al. Sperm DNA fragmenta-
tion index and pregnancy outcome after IVF or ICSI: a
meta-analysis. J Assist Reprod Genet. 2015;32(1):17-26.
Garcia-Diaz EC, Gomez-Quiroz LE, Arenas-Rios E, et al.
Oxidative status in testis and epididymal sperm param-
eters after acute and chronic stress by cold-water im-
mersion in the adult rat. Syst Biol Reprod Med.
2015;61(3):150-160.

Showell MG, Mackenzie-Proctor R, Brown J, et al.
Antioxidants for male subfertility. Cochrane Database
Syst Rev. 2014;12:CD007411.

Hurtado de Catalfo GE, Ranieri-Casilla A, Marra FA, et al.
Oxidative stress biomarkers and hormonal profile in

[26]

[27]

[28]

human patients undergoing varicocelectomy. Int J
Androl. 2007;30(6):519-530.

Parsch EM, Ruzicka T, Przybilla B, et al. Andrological
investigations in men treated with acitretin (Ro
10-1670). Andrologia. 1990;22(5):479-482.

Amory JK, Ostrowski KA, Gannon JR, et al. Isotretinoin
administration improves sperm production in men with
infertility from oligoasthenozoospermia: a pilot study.
Andrology. 2017;5(6):1115-1123.

Yokota S, Sekine N, Wakayama T, et al. Impact of chron-
ic vitamin A excess on sperm morphogenesis in mice.
Andrology. 2021;9(5):1579-1592.



	Effect of systemic isotretinoin therapy on semen parameters
	ABSTRACT
	Introduction
	Materials and methods
	Ethics approval and consent to participate
	Patients and study design
	Statistical analysis

	Results
	Discussion
	Acknowledgements

	Ethical approval
	Author contributions
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References



