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Abstract
Background and objective: Psoriasis is a chronic inﬂammatory skin condition characterized by thick silvery
plaques, commonly involving the elbow, knees, lower back, and scalp. Psoriasis also affects the reproductive
systems of patients. Males with untreated psoriasis are at risk of impaired fertility due to chronic systemic
inﬂammation, which might affect the hormonal proﬁle and sexual accessory glands. In females, having
psoriasis does not affect the chances of getting pregnant. This study aims to assess the effect of psoriasis,
as a chronic inﬂammatory condition, on sex hormone proﬁles and seminal ﬂuid parameters.
Methods: 87 male patients aged 18−50 with psoriasis who fulﬁlled the inclusion criteria were included in the
study and matched with healthy controls. Demographic and clinical data, including age, severity, duration,
and body mass index (BMI) were recorded. All patients underwent a complete physical exam, including a
skin and andrological exam, in addition to ultrasound scrotum and seminal ﬂuid analysis. Blood sample tests
were conducted for a complete hormonal proﬁle, including luteinizing hormone (LH), follicular stimulating
hormone (FSH), testosterone, and estradiol.
Results: The mean age of the case group was 39.5 ± 5.6 years, and the mean BMI was 24.0 ± 2.2. The
mean duration of psoriasis was 6.5 ± 3.5 years. The mean levels of testosterone and LH of cases were lower
than those of controls, whereas FSH and estradiol were abnormally higher among case groups. Sperm
concentration, normal sperm motility, and normal sperm morphology were also found to be lower than in
the case group. Age, psoriasis area, and severity index (PASI) scores were signiﬁcant predictors of sperm
concentration (P = 0.000). The BMI was negatively correlated with sperm concentration (−0.249, P = 0.01),
motility (−0.198, P = 0.05), and morphology (−0.205, P = 0.05). A negative correlation was found between the
PASI score and sperm concentration (−0.519, P = 0.01).
Conclusion: The evaluation of seminal ﬂuid analysis and hormone proﬁles among psoriasis patients showed
marked variability. However, it was evident that the levels of sex hormones and seminal parameters were
lower among patients with psoriasis than the healthy controls; this may indicate the possibility of developing
sexual dysfunction and infertility among patients with untreated psoriasis. The level of estradiol was found
to be abnormally high among psoriasis cases, which may account for a possible compensatory mechanism
in ongoing sexual dysfunction among psoriasis patients.
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1. Introduction

2.2 Population

Psoriasis is a chronic relapsing and recurrent autoimmune
disease that affects the skin and joints [1, 2]. It is a worldwide
disease affecting approximately 2% of the population [3], and
more than 50% of psoriatic patients experience the disease
after age 40 [4].
Psoriasis dramatically impairs quality of life and wellbeing,
and in addition to skin manifestations, it carries a variety of
emotional and psychological consequences [5].
The disease has an unpredictable course with variable features, including its distribution, course, and severity [2]. A
psoriatic lesion is typically a well-demarcated circular silverto-white plaque or red papule with a scaly surface [6], and
joint involvement may coexist, resulting in psoriatic arthritis.
It is evident now that psoriasis carries a multisystemic pathology that affects many areas other than the skin, including the
eyes, cardiovascular system, renal system, reproductive system, and psychological states [7]. Additional epidemiologic
reports have suggested that immune-mediated inflammation,
such as in psoriasis, is associated with other comorbidities, including metabolic syndrome, cardiovascular disease, diabetes
mellitus, and liver disease [8].
There is growing concern that methotrexate, used as a
treatment for psoriasis and other systemic diseases, is involved in developing infertility [9]. Recent reports have emphasized that being in a state of chronic inflammation, such
as psoriasis, may lead to the development of male infertility,
and the effect of tumor necrosis factor (TNF) indicates the
pathology behind this, a cytokine that plays an essential role
in both the pathogenesis of psoriasis and the regulation of
the spermatogenesis process, as it is secreted by germ cells
[9–11]. It has been found that the level of TNF-α found
in seminal plasma is low in normal physiologic status, but a
marked increase in the level of this cytokine is noted in some
inflammatory conditions, which in turn alters the genomic
constitution and integrity of spermatozoa [12, 13]. Notably,
other inflammatory cytokines (IFN-γ) and proinflammatory
cytokines (TNF-α, IL-6, and IL-1) have been found to play
a significant role in the inhibition of reproductive functions
during such conditions in the seminal fluid of patients with
these diseases. This inhibition is mainly considered to occur
at the hypothalamic-pituitary axis [14]. Another effect that
may compound this negative outcome and impact male fertility is that serum testosterone levels are significantly lower
during systemic inflammation due to their inhibitory effect
on Leydig cells [15–17].

The study included male patients with psoriasis, aged between 18 and 50 years, who attended the dermatology clinic.

2. Materials and methods
2.1 Study design
This is a matched case-control study conducted in Jerash governmental hospital, affiliated with the Faculty of Medicine,
Yarmouk University, from April 2018 to July 2020. An ethical approval number 12/1/2285 was provided by the institutional review board at King Abdullah University Hospital.

2.3 Inclusion and exclusion criteria
The included subjects had to have not been receiving topical
treatment for at least eight weeks or active systemic treatment, including phototherapy, in the three months before
enrollment; this applies to cases and controls. The study
excluded patients with chronic medical conditions (e.g., diabetes mellitus and hypertension), smokers, alcoholics, and
those with a history of infertility, as well as patients with testicular diseases (e.g., cryptorchidism, orchitis, scrotal trauma,
genital tumors, and gross varicocele).

2.4 Methods
Of the 430 male psoriasis patients who attended the dermatology clinic during the study period, only 87 patients
who fulfilled the inclusion criteria and agreed to participate in the study were assigned to the case group. Another 87 healthy individuals who were admitted for followup for various dermatological reasons were matched with
the cases, according to age and sex, and considered controls.
Information about age, BMI, psoriasis severity (using PASI
score), and disease duration were recorded. The psoriasis
area and severity index (PASI) is a quantitative rating score
for measuring the severity of psoriatic lesions, based on area
coverage and plaque appearance, including erythema, thickness, and scaling on the head, trunk, and upper and lower
limbs, respectively. The maximum score was 72, and the
minimum was 0. Additionally, all patients were subjected to
physical examinations, including dermatologic and andrological examinations. A complete hormonal profile, including
luteinizing hormone (LH), follicular stimulating hormone
(FSH), testosterone, and estradiol, was also performed using
seminal fluid analysis and blood tests. Psoriasis was clinically
diagnosed, and severity was assessed using the PASI score.
Scrotal ultrasounds were also performed to assess testicular
volume and homogeneity and exclude any testicular disease.
Data were entered and analyzed using the Statistical Package for the Social Sciences (SPSS) version 21 (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics were applied, and
continuous data were presented as means and standard deviations. Differences between cases and controls were assessed
using independent sample t-tests. Correlations between psoriasis parameters (PASI score and disease duration), sperm,
hormonal parameters, and BMI were determined using Pearson correlation and expressed as P-values and correlation coefficients (r). A P-value of ≤0.05 was considered significant
for all purposes.

3. Results
The study included 176 male patients (88 cases and 88 controls). The mean age of the case group was 30.5 ± 5.6 years,
while the control group’s mean age was 39.2 ± 5.7 years (P
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T A B L E 1. Demographic, clinical, and sperm and hormonal parameters of psoriasis patients.
Study group

Demographic and clinical information
Age
Duration of psoriasis
BMI
PASI score
Hormonal profile
Testosterone level ng/mL (NV 2.5–8.4)
LH level mIU/L (NV 2.5–10)
FSH level mIU/L (NV 2.5–11)
Estradiol level pg/mL (NV 10–35)
Sperm parameters
Sperm concentration n × 10 to power of 6/mL (NV >15)
Normal motility percent (NV >40)
Normal morphology percent (NV >4)

P (t)

Case

Control

39.5 ± 5.6
6.5 ± 3.5
24.0 ± 2.2
17.4 ± 7.9

39.2 ± 5.7
0
22.6 ± 2.9
0

0.793* (0.26)
0
0.001* (3.26)
0

3.8 ± 0.7
3.8 ± 1.1
5.1 ± 1.6
39.7 ± 6.2

5.6 ± 0.9
4.1 ± 0.2
4.0 ± 1
25.8 ± 3.7

<0.001* (−13.3)
0.009* (−2.7)
<0.001* (4.5)
<0.001* (15.6)

21.7 ± 4.8
28.3 ± 9.7
14.3 ± 4.4

65.9 ± 12.6
61.6 ± 5.7
34.3 ± 4.3

<0.001* (−26.4)
<0.001* (−23.9)
<0.001* (−26.2)

PASI, Psoriasis area and severity index; NV, normal value; E2, estradiol; FSH, follicle-stimulating hormone; LH,
luteinizing hormone; *P value; n × 10, sperm concentration.

= 0.793). The mean BMI of the cases was 24 ± 2.2, while
it was 22.6 ± 2.9 for the control group (P = 0.001). In the
case group, psoriasis duration ranged from 1–12 years, with
a mean of 6.5 ± 3.5 years (Table 1).
The mean testosterone levels were 3.8 ± 0.7 ng/mL and
5.6 ± 0.9 ng/mL for the cases and control groups, respectively (P < 0.001). In comparison, estradiol levels were 39.7
± 6.2 pg/mL and 25.8 ± 3.7 pg/mL for the cases and the
control groups, respectively (P < 0.001). The mean levels of
LH were 3.8 ± 1.1 mIU/L and 4.1 ± 0.2 mIU/L for the case
and control groups, respectively (P = 0.009). In comparison,
FSH was 5.1 ± 1.6 mIU/L and 4.0 ± 1 mIU/L for the cases
and control groups, respectively (P < 0.001). The mean of
sperm concentrations in the case group was found to be (21.7
± 4.8) n × 106 /mL, while it was (65.9 ± 12.6) n × 106 /ML in
the control group (P < 0.001). The recorded percentages of
normal motility and morphology of sperm samples from the
case group were 28.3% ± 9.7% and 14.3% ± 4.4% for normal
motility and morphology, respectively, compared to 61.6% ±
5.7% and 34.3% ± 4.3% for normal motility and morphology,
recorded from sperm samples of the control group (P < 0.001
for both parameters). The overall PASI score of the cases was
17.4 ± 7.9 (Table 1).
Regression analysis demonstrated that age and PASI
scores were significant predictors of sperm concentration
(P < 0.001 for both parameters). Age was found to be a
significant predictor of sperm motility (P = 0.005) (Table 2).
Among patients with psoriasis, age was significantly negatively correlated with testosterone (−0.352, P = 0.01), sperm
motility (−0.240, P = 0.01), and morphology (−0.202, P =
0.01). BMI was positively correlated with FSH (0.193, P
= 0.01), and estradiol (0.203, P = 0.01) levels, and negatively correlated with sperm concentration (−0.249, P =
0.01), motility (−0.198, P = 0.05), and morphology (−0.205,
P = 0.05). In addition, testosterone level showed a negative
correlation with both FSH (−0.279, P = 0.01) and estradiol
(−0.658, P = 0.01) levels, while there was a negative correla-

tion between PASI score and sperm concentration (−0.519, P
= 0.01).

4. Discussion
This study explored semen analysis and sex hormonal profiles
in male patients with psoriasis and their relationship to BMI
and disease severity. It revealed an increased level of estradiol
and decreased level of testosterone in the psoriasis group
compared to the control group, which is similar to evidence
reported by Caldarola et al. [18] and Cemil et al. [19], who
pointed out an inverse correlation between PASI score and
level of estradiol.
It is postulated that this hormonal imbalance of testosterone and estradiol may be accounted for by the evidence
that the proinflammatory state and cytokines stimulate the
aromatase enzyme, which converts androgens to estrogens
[20, 21]. This hormonal imbalance was also reported by
Tsilidis et al. [22] and was associated with high C-reactive
protein levels, a systemic marker of inflammation, which
supports the proinflammatory theory. The relationship between sex hormones and the etiology of psoriasis studied
by Ozir et al. [23] found that estrogen and testosterone
imbalance was an independent risk factor regarding psoriasis
etiology in males. Some studies further mentioned a possible
responsibility of sex hormones in reducing psoriasis severity,
as supported by a marked reduction of C-reactive protein
levels and improvement of psoriatic skin manifestations in
15 patients with psoriasis, and hypogonadism after treatment
with a long-acting testosterone replacement therapy [24].
This sex hormonal disparity in proinflammatory conditions is not limited to testosterone. Tengstrand et al. [25]
reported abnormalities in all sex hormones measured, including DHEAS, estrone, and estradiol in patients with rheumatoid arthritis. Furthermore, estrogen has been reported to
have both pro-and anti-inflammatory roles [26].
The proinflammatory state, along with its sex hormonal
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T A B L E 2. Regression analysis of demographic and clinical characteristics and parameters of semen analysis.
Model (R2 )

Sperm conc. (0.565)

Sperm motility (0.192)

Sperm morphology (0.07)

B

SE

Beta

t

95% CI for B

Sig.

Lower bound

Upper bound

Age
Duration of psoriasis
BMI
PASI score
Age

−0.460
−0.041
0.155
−0.275
−0.603

0.074
0.120
0.193
0.053
0.205

−0.539
−0.030
0.070
−0.453
−0.349

−6.187
−0.341
0.803
−5.228
−2.945

0.000
0.734
0.425
0.000
0.005

−0.609
−0.282
−0.231
−0.381
−1.012

−0.311
0.200
0.541
−0.170
−0.193

Duration of psoriasis
BMI
PASI score
Age
Duration of psoriasis
BMI

−0.205
0.904
−0.137
−0.111
0.112
0.313

0.331
0.531
0.145
0.101
0.163
0.262

−0.074
0.202
−0.111
−0.140
0.088
0.152

−0.620
1.704
−0.944
−1.097
0.686
1.196

0.538
0.094
0.349
0.277
0.496
0.236

−0.868
−0.158
−0.427
−0.312
−0.215
−0.210

0.458
1.966
0.153
0.091
0.439
0.836

PASI score

0.062

0.071

0.110

0.873

0.386

−0.081

0.205

disparity, has been indicated by the low level of seminal
parameters in psoriasis patients, resulting in inflammation of
the male genital accessory glands, as indicated by high seminal
suPAR levels [18].
Semen analysis parameters of the case group were also
noted to be lower than those of the control group, as shown
in Table 1. Caldarola et al. [18] reported similar findings. Impaired testicular function in the form of a reduction in sperm
morphology and motility in psoriasis settings was described
in a study about testicular function and spondyloarthritis,
where five participants had psoriatic arthritis [27].
Ataseven et al. [28] reported a significant decrease in
proinflammatory indicators in patients with psoriasis treated
with anti-TNF inhibitors compared to patients treated with
interleukin antagonists. However, it is not yet evident
whether the decrease in sperm production in patients with
untreated psoriasis is primarily due to the effect of the disease
itself on sperm production, or if it arises from the effect of
the accompanying inflammatory status with high levels of
proinflammatory cytokines that are tumor necrosis factor
alpha, interleukin1 alpha and beta. Oxidative stress has
been shown to decrease spermatogenesis, sperm motility,
and membrane integrity of testicular somatic cells [10, 29].
Therefore, genital tract inflammation has been described as
a significant comorbidity in psoriasis patients [30].
Data analysis showed a predictive effect of PASI scores on
sperm concentration, which may reflect the effect of the disease on sexual functions. This was evident in another report
that linked psoriasis with the development of sexual dysfunction, abnormal sperm parameters, and hypogonadism [31].
The study demonstrated a correlation between BMI and
semen and hormonal parameters, and BMI was positively
correlated with FSH and estradiol levels. Moreover, it was
negatively correlated with sperm concentration, motility,
and morphology, in contrast to what was reported by
Caldarola et al. [18], who reported no association, but
supported previous evidence of an inverse relationship
between BMI and sperm motility [32].
It is evident that the longer the duration of untreated
psoriasis, the higher the chances of developing infertility
[33]. However, it is not clear whether the treatment of

psoriasis can improve or worsen sexual dysfunction, as the
treatment for psoriasis is linked to the development of sexual
dysfunction in both males and females [34]. The average time
within which a patient seeks psoriasis treatment is around
five to six months [35], and beyond that, permanent and
irreversible infertility may develop [36]. However, although
the disease duration reported by Caldarola et al. [18] (M =
15.8 ± 10.6) was longer than that obtained from our study
participants (M = 7 ± 4), our resulting semen analysis parameters and overall PASI scores of the cases were less than
what they found. Moreover, the PASI score was negatively
correlated with sperm concentration, which is consistent
with what was found by Lambert et al., who identified the
presence of a relationship between the two parameters that
directly affected the sexual functions of males.

5. Conclusions
The evaluation of seminal fluid analysis and hormone profiles
among psoriasis patients showed marked variability. However, it was evident that the levels of sex hormones and
seminal parameters were lower in patients with psoriasis
than in the healthy controls. This may uncover the possibility of developing sexual dysfunction and infertility among
patients with untreated psoriasis. Estradiol levels were found
to be abnormally high in the case group, which may account
for a possible compensatory mechanism of ongoing sexual
dysfunction among psoriasis patients.

Author contributions
MA, KS, BJ, AA, YR, and SD contributed to study concept
and design. MA, KS, and YR performed the data collection.
MA, SD, BJ, and AA performed data analysis and interpretation. MA, KS, SD, and YR drafted the manuscript. MA,
KS, BJ, AA, YR, and SD completed the critical revision of the
manuscript. All authors read and approved the final version
of the manuscript and contributed to the editorial changes of
the manuscript.

5

Ethics approval and consent to participate
Informed written consent was obtained from all participants
after explaining the objectives and benefits of the research.
Participants had the right to refuse participation or withdraw
from the study at any point without any detriment to their
health care. The study was conducted in accordance with the
Declaration of Helsinki, and the protocol was approved by the
Ethics Committee of 13-1_2720. Meanwhile, an ethical approval number 12/1/2285 was provided by the institutional
review board at King Abdullah University Hospital.

Acknowledgment
We would like to express our gratitude to all those who
helped during the manuscript writing process.

Funding
This research received no external funding.

Conflict of interest
The authors declare no conflict of interest.

References
[1] Naldi L, Gambini D. The clinical spectrum of psoriasis. Clinics in
Dermatology. 2007; 25: 510–518.
[2] Langley RG, Krueger GG, Griffiths CE. Psoriasis: epidemiology,
clinical features, and quality of life. Annals of the Rheumatic Diseases.
2005; 64: ii18–ii23.
[3] Lomholt G. Prevalence of skin diseases in a population; a census study
from the Faroe Islands. Danish Medical Bulletin. 1964; 11: 1–7.
[4] Henseler T, Christophers E. Psoriasis of early and late onset:
characterization of two types of psoriasis vulgaris. Journal of the
American Academy of Dermatology. 1985; 13: 450–456.
[5] Jobling R, Naldi L. Assessing the impact of psoriasis and the relevance
of qualitative research. Journal of Investigative Dermatology. 2006;
126: 1438–1440.
[6] Samet JM, Wipfli H, Platz EA, Bhavsar N. A dictionary of epidemiology. 2009. Available at: https://academic.oup.com/aje/
article/170/11/1449/116394 (Accessed: 13 August 2020).
[7] Zachariae H. Pathologic findings in internal organs in psoriasis.
International Journal of Dermatology. 1994; 33: 323–326.
[8] Davidovici BB, Sattar N, Prinz J, Puig L, Emery P, Barker JN, et al.
Psoriasis and systemic inflammatory diseases: potential mechanistic
links between skin disease and co-morbid conditions. Journal of
Investigative Dermatology. 2010; 130: 1785–1796.
[9] Anderson DJ, Politch JA. Role of Seminal Plasma in Human Female
Reproductive Failure: Immunomodulation, Inflammation, and Infections. Advances in Experimental Medicine and Biology. 2015; 868:
159–169.
[10] Azenabor A, Ekun AO, Akinloye O. Impact of Inflammation on Male
Reproductive Tract. Journal of Reproduction & Infertility. 2015; 16:
123–129.
[11] Pentikäinen V, Erkkilä K, Suomalainen L, Otala M, Pentikäinen
MO, Parvinen M, et al. TNF down-Regulates the Fas Ligand and
Inhibits Germ Cell Apoptosis in the Human Testis. Journal of Clinical
Endocrinology & Metabolism. 2001; 86: 4480–4488.
[12] Perdichizzi A, Nicoletti F, La Vignera S, Barone N, D’Agata R, Vicari E,
et al. Effects of Tumour Necrosis Factor-α on Human Sperm Motility
and Apoptosis. Journal of Clinical Immunology. 2007; 27: 152–162.
[13] Said TM, Agarwal A, Falcone T, Sharma RK, Bedaiwy MA, Li L.
Infliximab may reverse the toxic effects induced by tumor necrosis
factor alpha in human spermatozoa: an in vitro model. Fertility and
Sterility. 2005; 83: 1665–1673.

[14] Tomaszewska-Zaremba D, Herman A. The role of the immunological
system in the regulation of gonadoliberin and gonadotropin secretion.
Reproductive Biology. 2009; 9: 11–23.
[15] Cutolo M, Balleari E, Giusti M, Intra E, Accardo S. Androgen
replacement therapy in male patients with rheumatoid arthritis.
Arthritis and Rheumatism. 1991; 34: 1–5.
[16] Wallgren M, Kindahl H, Rodriguez-Martinez H. Alterations in
testicular function after endotoxin injection in the boar. International
Journal of Andrology. 1993; 16: 235–243.
[17] O’Bryan MK, Schlatt S, Gerdprasert O, Phillips DJ, de Kretser DM,
Hedger MP. Inducible nitric oxide synthase in the rat testis: evidence
for potential roles in both normal function and inflammationmediated infertility. Biology of Reproduction. 2000; 63: 1285–1293.
[18] Caldarola G, Milardi D, Grande G, Quercia A, Baroni S, Morelli R, et
al. Untreated Psoriasis Impairs Male Fertility: a Case-Control Study.
Dermatology. 2017; 233: 170–174.
[19] Cemil BC, Cengiz FP, Atas H, Ozturk G, Canpolat F. Sex hormones
in male psoriasis patients and their correlation with the Psoriasis Area
and Severity Index. Journal of Dermatology. 2015; 42: 500–503.
[20] Herrmann M, Scholmerich J, Straub RH. Influence of cytokines and
growth factors on distinct steroidogenic enzymes in vitro: a short
tabular data collection. Annals of the New York Academy of Sciences.
2002; 966: 166–186.
[21] Capellino S, Straub RH, Cutolo M. Aromatase and regulation of the
estrogen-to-androgen ratio in synovial tissue inflammation: common
pathway in both sexes. Annals of the New York Academy of Sciences.
2014; 1317: 24–31.
[22] Tsilidis KK, Rohrmann S, McGlynn KA, Nyante SJ, Lopez DS,
Bradwin G, et al. Association between endogenous sex steroid
hormones and inflammatory biomarkers in US men. Andrology. 2013;
1: 919–928.
[23] Özer İ, Temiz SA, Ataseven A, Dursun R, Uyar M, Özer M. Is prenatal
testosterone‐estrogen balance associated with psoriasis? Dermatologic
Therapy. 2020; 33: e14213.
[24] Saad F, Haider A, Gooren L. Hypogonadal men with psoriasis benefit
from long-term testosterone replacement therapy—a series of 15 case
reports. Andrologia. 2016; 48: 341–346.
[25] Tengstrand B, Carlström K, Felländer-Tsai L, Hafström I. Abnormal
levels of serum dehydroepiandrosterone, estrone, and estradiol in men
with rheumatoid arthritis: high correlation between serum estradiol
and current degree of inflammation. Journal of Rheumatology. 2003;
30: 2338–2343.
[26] Straub RH. The complex role of estrogens in inflammation. Endocrine
Reviews. 2007; 28: 521–574.
[27] Ramonda R, Foresta C, Ortolan A, Bertoldo A, Oliviero F, Lorenzin
M, et al. Influence of tumor necrosis factor α inhibitors on testicular
function and semen in spondyloarthritis patients. Fertility and Sterility. 2014; 101: 359–365.
[28] Ataseven A, Temiz SA, Eren G, Özer İ, Dursun R. Comparison
of anti-TNF and IL-inhibitors treatments in patients with psoriasis
in terms of response to routine laboratory parameter dynamics.
2020. Available at: https://www.tandfonline.com/doi/abs/
10.1080/09546634.2020.1801975 (Accessed: 6 June 2021).
[29] Yiu ZZN, Griffiths CEM, Warren RB. Safety of biological therapies for
psoriasis: effects on reproductive potential and outcomes in male and
female patients. British Journal of Dermatology. 2014; 171: 485–491.
[30] Heppt F, Colsman A, Maronna A, Uslu U, Heppt MV, Kiesewetter
F, et al. Influence of TNF-alpha inhibitors and fumaric acid esters on
male fertility in psoriasis patients. Journal of the European Academy
of Dermatology and Venereology. 2017; 31: 1860–1866.
[31] Perez-Garcia LF, Dolhain R, te Winkel B, Carrizales JP, Bramer
WM, Vorstenbosch S, et al. Male Sexual Health and Reproduction in
Cutaneous Immune-Mediated Diseases: a Systematic Review. Sexual
Medicine Reviews. 2020. (in press)
[32] Tang W, Zhuang X, Ma L, Qiao J, Hong K, Zhao L, et al. Correlation
between body mass index and semen quality in male infertility patients.
Turkish Journal of Medical Sciences. 2015; 45: 1300–1305.
[33] Hargreave TB. Human Infertility. London: Springer. 1994; 52: 1–16.
[34] Duarte GV, Calmon H, Radel G, de Fátima Paim de Oliveira M.
Psoriasis and sexual dysfunction: links, risks, and management
challenges. Psoriasis. 2018; 8: 93–99.
[35] Gham G, Schill WB, Hafez ES. Regulation of male fertility. Netherlands: Springer. 1980.
[36] Plessis S, Agarwal A, Sabanegh ES. Male infertility: A complete guide
to lifestyle and environmental factors. Netherlands: Springer. 2014.

