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ABSTRACT

Few months ago, the researchers from Italy about the relation between COVID-19 on Erectile
Dysfunction (ED) due impaired or blocked blood vessels. A study confirms that Erectile
Dysfunction (ED) has five times more tendency to arise in the males after positive cases of
COVID-19. Erectile dysfunction (ED) become the most often reason in India for disturbed
stability and coherence in a relationship leading to self-doubt and depression. Thus our study
is aiming to review worldwide in respect to erectile dysfunction (ED) in men by the infection
of COVID-19. Several case studies confirmed the erectile dysfunction (ED) in men by the
infection of COVID-19 for which exact mechanism is not known. Future study can be done
to confirm the correct mechanism with controlling management and lowering the negative
influence of the virus on men sexual relationship.
Keywords: Erectile dysfunction, Covid-19, Case study.

INTRODUCTION

The Corona virus disease 2019, shortly 2019, since then it is seen throughout the
COVID-19 was seen in the Wuhan, China, world and become pandemic globally [1].

for the first time in the month of December The pandemic observance was declared by
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the WHO in 3" March, 2020 when it
spreads in100 countries and more than
100000 individuals were observed with this
virus [2]. COVID-19 is an extremely
communicable disease caused by new
varian coronavirus, presently termed as
SARSCoV-2 (Severe acute respiratory
syndrome coronavirus-2) [3]. Fever, dry
cough, fatigue, and shortness of breath are
the commonly symptoms of the disease,
also manifestations of several organs or
systems are reported like heart, urinary
system, and liver injury etc [4,5]. COVID-
19 has more than 571,805,850 confirmed
cases with about 6,396,332 total deaths
until 21% July, 2022 [6]. It is reported that
the virus enters the cells and strongly
bonded with angiotensin  converting
enzyme-2 (ACE-2) and primed by cellular
proteases, transmembrane protease serine 2
(TMPRSS-2) specifically [7]. Thus, the
COVID-19 has the ability to distress
different cells and tissues which co-express
the ACE-2 and TMPRSS- 2 |[8].
Interestingly, both the ACE-2 receptor and
TMPRSS-2 gene are expressed on
endothelial cells and likely explains why
COVID-19 infection produces widespread
endothelial dysfunction, is a condition in
which the lining of the small blood vessels
fails their normal functioning. Thus,

researchers of the University of Miami

reported that the erectile dysfunction (ED)

can occur by damages of the tissues
supplied by those vessels [9].

Kresch et al. reported the presence of
COVID-19 in the penile tissue of men, and
not in men having past history of COVID-
19, who had been affected 6 and 8 months
prior respectively. Thus, men with the virus
had sign of endothelial dysfunctions [9]. It
can be the base for extensive spread
endothelial dysfunction in the lungs and
kidneys. These results, whether the erectile
tissue in the penis containing numerous
endothelial vessels, which may cause high
spread endothelial dysfunction due to
COVID-19.

The core endothelial dysfunction occurs as
COVID-19 can go into the endothelial cells
and distress several organs, as well as the
penis [9]. On the other hand, it is reported
that men with no erectile dysfunction (ED),
developed severely when infected by the
novel COVID-19 [9].

Overall, the findings reflect the evidence
for sexual health in men, accordingly, it can
be hypothesized the significances of
COVID-19 can encompass to sexual health
and reproduction.

So now we are in the initial point to know
whether the virus can cause the long-term
complications like blood clotting, nervine
disorders, and injury of the cardiac, lungs,
kidneys and men’s sexual health and
reproduction. There are numerous ways for

erectile dysfunction caused by the virus,
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but sufficient research is need of the hour to
understand for sure.

Erectile Dysfunction(ED): India has the
highest number of impotence cases, so
called impotence capital of the world. Then
also most of the peoples shy from the word
erectile dysfunction (ED) and avoid way
treating discussions about it. Impotence is
also because of the erectile dysfunction
(ED) which is more common in men.
Erectile dysfunction (ED) can be defined as
the failure of penile erection which
ultimately leads to the unsatisfactory sexual
intercourse. Thus in India, erectile
dysfunction (ED) become the most often
reason for disturbed stability and coherence
in a relationship leading to self-doubt and
depression. It is seen in about 30% in more
than 40 years of age and 20% across age
groups in men faced problems in erection
[10]. So, any individual with erectile
dysfunction (ED) should consult with a
doctor as it can cause the elementary health
issues. It also shows other symptoms like
cardiac disorders, clogged blood vessels,
hypertension, diabetes, obesity, anxiety,
stress, depression as well as it can cause the
addiction towards smoking and alcohol
drinking.

Currently, it is reported that the COVID-19
may raise the development risk of erectile
dysfunction (ED) approximately by five
times. Diabetes, obesity, smoking, etc. that

upsurges the threat of COVID-19 infection

which are also the main factors for erectile
dysfunction (ED). Researchers reported
that erectile dysfunction (ED) might be
either short term or long term [10]. Effect
of COVID-19 on Erectile Dysfunction
(ED): Current research has no evidence
that COVID-19 directly affects the erectile
disfunction, but severe damage in the
vascular vessels has been reported.
However, it is difficult to distinguish
COVID-related pulmonary symptoms and
cardiovascular symptoms from each other
[11]. One recent studies has been done by
Judson Brandeis, that COVID-19 virus can
impact the vascular system, moderate to
severe cases could cause ED but it is not
the virus itself, but the body does the
reaction to the virus that causes the
vascular injury that leads to erectile
dysfunction (ED) [12]. In case for
elimination of the virus from the body,
using medications may cause the massive
inflammatory response which creates to
damages the inner lining of the blood
vessels, leading to blood clots and clogged
blood vessels that compromises the blood
flow to the penis [11, 13]. The more severe
the immune response to COVID, the higher
the likelihood of blood vessel damage [12].
Notwithstanding vascular issues, the stress,
anxiety, and potential depression prodded
by the overall pandemic could aggravate
any existing issues. Numerous patients

have reported increased anxiety levels and
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an ascent in depression levels because of
detachment required by the virus.

Furthermore, there are sufficient reasons to
unsure that manly erotic and reproductive
shall be affected

fitness inside each

individual, by the squeal of the virus,
within the tiny and lengthy expressions
(Figure 1). Erectile dysfunction (ED) can
be characterized as surrogates of
cardiovascular or pulmonary health, which

can be considered extensively as a first line

Endothelial
Dvsfunction

.
w
Testicular

damage

evaluation of the pulmonary and
cardiovascular annoyances for the survivors
with COVID-19. So, penile colour Doppler
ultrasound [14] and  hypothalamic-
pituitary—testicular axis assessment [15]
become the evidences from diagnostic
methods which will be dynamic methods to
estimate the degree to which COVID-19 is
capable of damage erectile and ultimately
vascular functions, being a green forecaster

of whole restitutio ad integrum.
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Figure 1: Schematic outline of the involvement of COVID-19 in the pathogenesis of erectile dysfunction

Factors Leading to Erectile Dysfunction
(ED): A March study confirmed their
doubts, showing erectile dysfunction (ED)
was five times more possibility to develop
in individuals who have passive cases of

COVID-19 [16].

Researchers are in the study with the
assumption that individuals with COVID-
19 can be linked with erectile dysfunction
(ED). The research already reported the
three factors like Diabetes, obesity and
erectile

smoking which can lead
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dysfunction (ED) potentially in males who
have affected by the virus [17].

Vascular effects: Erectile function is a
forecaster of cardiac disorder. It is known
that both vascular and reproductive systems
are linked with each other. It is also
reported that COVID-19 can produce
hyper-inflammation all over the body,
specifically in the heart and adjacent
muscles. Ultimately, the virus can be the
cause of blocked or narrowed blood vessels
resulting decreased blood supply to the
penis.

Psychological impact: Sexual functioning
is strongly related with the psychological
fitness. Thus, individuals with erectile
dysfunction (ED) due to the virus can lead
to tension, anxiety, depression, poor mood,
etc.

Overall health deterioration: Erectile
dysfunction (ED) is basically an indication
of a primary condition. Males with poor
strength have the most chances of erectile
dysfunction (ED) and also tend to affect by
the virus easily, as the virus leads to
excessive health problems to individuals
with reduced immune power, ultimately
high risk of erectile dysfunction (ED) and
other difficulties.

Testosterone and COVID-19: Of the
major causes of erectile dysfunction (ED),
diseases in the endocrine system are very
less. Commonly, the peak desirable cause

of  erectile dysfunction (ED) is

hypogonadism. Reduced testosterone level
in severely diseased men adversely affect
endothelial cell working, results imperfect
immune responses, weaken the capability
to disappear COVID-19, and actively
encourage systemic inflammations. Obesity
in men produces extra pro-inflammatory
cytokines act as primary component in cell
signaling, spread out in enlarged
vulnerability, serious disorders, and very
poor outcome. Testosterone in the inferior
serum is a low predictive indicator for the
COVID-19 patients by restrictive pulmonic
pathways [18, 19]. Thus, it is hypothesized
that low level of testosterone hormone in
individuals with COVID-19 are directly
associated with the severely disorders and
poor activity.

Testosterone level naturally decreases with
male age; several studies estimated that
yearly 2% of testosterone production is
decreased in males after the age of 30,
ensuing in a greater occurrence of
hypogonadism in aged males [20, 21].
Given the routine finding that COVID-19
displays especially high mortality in elderly
men [22-24], one hypothesis 1is that
decreasing levels of testosterone as males
age grant more death. Womanly sex
hormones commonly effect on the
appearance of ACE-2 [25] and serum
ACE/ACE-2 activity ratio is high in males

than in females. Globally, the number of

deaths comes into sight to be almost 3
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times more in males, China 73% deaths
[26], South Korea 59% deaths [27], and
Italy 70% deaths [28], due to COVID-19.
Aged persons have an increased rate of
death caused by COVID-19, yet it must be
distinguished that males show considerably
greater mortality than females irrespective
of age [29].

SARS-CoV-2 depends on specific cellular
receptors for successful infection and
replication. SARS-CoV-2 insert into the
cells via angiotensin- converting enzyme
type 2 (ACE-2), conveyed by pneumocytes
which is liable for altering angiotensin II
into modifications of angiotensin that have
a light function in the bodily immune
system [30]. Angiotensin II, in its
unconverted  state, strongly induces
vasoconstriction and inflammation.
Matured Leydig cells produce this enzyme
in men and so, proposing that testicular
injury can lead to the erectile dysfunction
(ED) [31]. Testicular injury in COVID-19
patients might, therefore, leading to a
circumtances of  hypogonadism  as
confirmed by reduced testosterone-to-
luteinizing hormone ratio in individuals
having COVID-19, indicative of damaged
steroidogenesis causing from subclinical
testicular diseases [32, 33]. Post-mortem
reports of testicular tissues from 12
COVID-19 victims exposed expressively
decreased Leydig cells and edema as well

as inflammation in the interstitium [34].

Current report of 31 male COVID-19
victims from Italy showed that a few of
them established with hypergonadotropic
hypogonadism [35]. It is also reported that
the reduced serum testosterone served as
forecasters of weak

SARSCoV-2 males [35].

prognosis  in

Whether the hypogonadism is stable or
momentary is a question for which no
evidence has found. Testosterone functions
as a carrier for endothelial activity [36], and
prevent inflammation by rising the number
of anti-inflammatory cytokines like IL-10
and lowering the number of pro-
inflammatory cytokines like TNF-a, IL-6
and IL-1pB [37].

CASE STUDIES

A recent study is reported case history for
the underlying problem of three male
patients (Patient 1, Patient 2, and Patient 3)
from Egypt who were infected by the virus
[38]. It is reported that the patients were no
alcohol drinking habits or addiction of
other harmful drugs. Professionally they
were driver, food industry technician and
lawyer. Each of them was living conjugal
life with single wife followed by children.
All  of them reported good sexual
relationship with their wives and for which
they did not consult any medical
practitioner or any other medication. A
number of sexual parameters were studied
for the patients before and after the

infection by COVID-19 (Table 1) [38]. In
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the other hand, a worldwide study is

reported for all the male patients in relation research, narrative review,

to the erectile dysfunction (ED), in which

reported like patient survey, pre-clinical
literature

review, commentary, database analysis, etc.

various study design parameters were (Table 2).
Table 1: Sex related hormonal profile of the patients and their sexual function and depression claims
Parameters Patient 1 Patient 2 Patient 3
Age (years) 43 36 27
Smoking No No Yes
Blood sugar (mg/dL) 135 87 95
Total testosterone (ng/ml) 2.66 4.66 3.98
Free testosterone (pg/ml) 67 128 112
Follicle-stimulating hormone (mlU/ml) 4.15 4.51 6.2
Lutenizing hormone (mlU/ml) 7.12 7.15 5.4
Prolactin (ng/ml) 68.7 5.69 7.2
Estradiol (pg/ml) 18.1 41.3 38.2
Intercourse frequency per week- before/after 3/0 2-3/2-3 4-5/1
Erectile domain score- before/after 26/12 1717 22/12
Orgasm domain score- before/after 8/5 7/6 6/4
Desire domain score- before/after 9/4 8/6 7/4
Intercourse satisfaction domain score- before/after 12/7 9/8 7/5
Overall satisfaction domain score- before/after 8/5 8/8 8/4
Table 2: Characteristics of the included studies and a summary of the findings
Country Study Design Findings Reference
Italy Patient Survey In the COVID+ group, the prevalence of ED increased significantly (28 Sansone et al.,
percent vs 9.33 percent; P =.027). 2021 [16]

China Laboratory (Pre-

Clinical)
Research
Italy Narrative Review
India Systematic
Literature
Review
Italy Literature
Review
Egypt Expert
Commentary
Greece Narrative Review

Covid-19 was shown to have a substantial effect on the development of
ED, regardless of other factors impacting erectile function, including
mental health, age and body mass index (BMI) [OR 5.66, 95 percent CI:
1.5024] .01]

Even after adjusting for age and BMI, patients with ED were more likely
to be diagnosed with COVID-19 [OR 5.27,95 percent CI: 1.4920]. .09]
Testis, cardiovascular system, and gastrointestinal system all had high
levels of ACE2 expression, suggesting that SARSCoV-2 may not only
attack the lungs but also other organs, particularly the testes. If this virus
were to infect a young male, it would likely cause significant harm to his
sexual development and even lead to infertility in an adult male. COVID-
19
ACE2 and TMPRRS2-positive testicular cells are very infrequent, which
suggests that the virus may not affect male gametes.

Due to COVID-19's fever and cytokine storm, SARS-CoV-2 may have an
indirect impact on male reproductive health and fertility by causing
sperm DNA fragmentation and decreasing male reproductive capacity.
In light of the fact thatSARSCoV- 2 is extremely likely to influence
testicular tissue, semen parameters, and male fertility, as well as the
presence of ACE2 on almost all testicular cells,
SARS-CoV-2 has many molecular features that explain the presence of
the virus in the testis and probable abnormalities in spermatogenesis and
endocrine function in the male reproductive system.
SARS-CoV infection has been linked to orchitis, but no such results have
been made for SARS-CoV-2. Vasculitis is another possibility, since
COVID-19 has been linked to anomalies in coagulation, and the testicular
vascularization might account for an orchitis-like condition in males with
segmental vascularization.

Males' reproductive and sexual health is harmed by COVID-19 because of
its psychological, immunological, or systemic impacts. People who are
socially isolated may develop depression, which may disturb hormones in
the brain that are important for enhancing libido in both sexes..
ED's aetiology is still a mystery.

Vasculogenic, neurogenic, anatomical, hormonal, drug-induced, or
psychogenic processes may underlie ED.

One in ten to one in nineteen percent of all ED patients are thought to be

FulJetal.,
2020 [39]

Navarra A et
al., 2020 [40]

Vishvkarma R
et al., 2020 [41]

Corona G et
al., 2020 [42]

Abbas AM et
al., 2020 [43]

Thomas C et
al., 2021 [44]

IBPAS, June, 2023, 12(6)

2590



Alam F et al

Review Article

neurogenic, making up a significant portion of the total.

As public health measures, social isolation and quarantines have proven
important. However, they may have psychological and mental
consequences.

Psychogenic sexual dysfunction may be more common in those who are
anxious or depressed.

ED, premature ejaculation (PME), lack of sexual pleasure in partners,
and increased performance anxiety were found in the long-term
psychosocial and occupational outcomes of health care personnel who
dealt with SARS patients. This led to the burnout, job stress, absenteeism,
drug misuse, and mental illnesses that were experienced by employees.
Medical practitioners were more likely to suffer from stress disorder and
anorexia (P<.001) than the general population.

Results showed that nurses, married individuals, and those working in the
Diagnosed Patient Area had higher median IIEF-S scores than those who
were not employed in these areas (P.<001, P =.014, P =.011).
Urological surgery for benign disorders, such as urinary tract stone
disease, infertility, incontinence and genital prolapse, ED, undescended
testis, and vesico-ureteral reflux, should be postponed until the Covid-19
epidemic is over, according to the American Urological Association.
ED visits in the early stages of the pandemic were 42% fewer than they
had been a year earlier, with the greatest drops occurring among those
under the age of <14 years old, females, and those residing in the
Northeast.

For women's breast health, female-factor infertility, and gender
affirmation to guarantee that these persons do not have a decreased
quality of life, federal and state laws provide access to treatment. For
men's sexual and reproductive health, there are no analogous mandates.
A call to action is needed to make ED therapies more readily available
because of the strain they place on society.

Colorado had a 41.5 percent drop in the number of ED visits, while New
York saw a 63.5 percent drop.

When the nationwide public health campaign about COVID-19 went out
in March 2020, the number of visits dropped at the fastest pace.

In New York, 149.0 percent of patients were admitted to the hospital,

followed by 51.7 percent of patients in Massachusetts, 36.2 percent of

patients in Connecticut, 29.4 percent of patients in Colorado, and 22.0
percent in North Carolina.

Paul GM et al.,
2021 [45]

Banerjee D et
al., 2020 [46]

Bulut EC et
al., 2021 [47]

Tonyali S et
al., 2020 [48]

Hartnett KP et
al., 2020 [49]

Burnett AL et

al., 2020 [50]

Jeffery MM et
al., 2020 [51]

Brazil Expert
Commentary
India Narrative Review
Turkey Patient Survey
Turkey Narrative Review
USA Retrospective
Database
Analysis
USA Narrative Review
USA Retrospective
Database
Analysis
CONCLUSION

SARS-CoV-2 is continuing to wide spread
worldwide and it is not confirmed that why
males  showing  greater rates  of
contamination by the virus and death.
There is no confirmation for the improved
exposure in males due to the presence of
testosterone. Our study advises that the
widespread endothelial cell dysfunction
from COVID-19 infection can contribute to
subsequent ED, as COVID-19 is
accompanying mood disruption and

reformed sexual functioning in men.

Forthcoming researches can confirm the
correct mechanism of sexual dysfunction
by COVID-19 in men, as well as the
expected history of the problem, exact
approach to manage it, and lowering the
negative influence of the virus on men
sexual relationship.
ACKNOWLEDGMENT

Authors are thankful to Faculty of
Pharmaceutical Science, Assam down town
University for providing necessary facilities

like internet surfing, library and other

technical support to carry out the research.

IBPAS, June, 2023, 12(6)

2591



Alam F et al

Review Article

CONFLICT OF INTEREST

The authors have no conflict of interest for
publication of this paper.

REFERENCES

[1] Hasoksiiz M, Kili¢ S, Sarag F.
Coronaviruses and sars-cov-2. Turk.
J. Med. Sci. 2020. 50(SI-1): 549-
56. doi: 10.3906/sag-2004-127.

[2] What is a pandemic? WHO website;
2021 [cited January 22, 2022];
available from:
https://www.who.int/about/frequentl
y-asked-questions.

[3] The species Severe acute respiratory
syndrome-related coronavirus:
classifying 2019-nCoV and naming
it SARS-CoV-2. Nat. microbiol.
2020.  5(4): 536-544.  doi:
10.1038/s41564-020-0695-z.

[4] Chen N, Zhou M, Dong X, Qu J,
Gong F, Han Y, Qiu Y, Wang J, Liu
Y, Wei Y, Yu T. Epidemiological
and clinical characteristics of 99
cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a
descriptive study. Lancet. 2020.
395(10223): 507-513. doi:
10.1016/S0140-6736(20)30211-7.

[5] Huang C, Wang Y, Li X, Ren L,
Zhao J, Hu Y, Zhang L, Fan G, Xu
J, Gu X, Cheng Z. Clinical features
of patients infected with 2019 novel
coronavirus in Wuhan, China.

Lancet. 2020. 395(10223): 497-506.

doi: 10.1016/S0140-
6736(20)30183-5.

[6] COVID-19 coronavirus pandemic.

Worldometer website; 2022 [cited
February 2, 2022]; available from:
https://www.worldometers.info/coro

navirus/.

[7] Hoffmann M, Kleine-Weber H,

Schroeder S, Kriiger N, Herrler T,
Erichsen S, Schiergens TS, Herrler
G, Wu NH, Nitsche A, Miiller MA.
SARS-CoV-2 cell entry depends on
ACE2 and TMPRSS2 and is
blocked by a clinically proven
protease inhibitor. Cell. 2020.
181(2): 271-280. doi:
10.1016/j.cell.2020.02.052.

[8] Hamming I, Timens W, Bulthuis

ML, Lely AT, Navis GV, van Goor
H. Tissue distribution of ACE2
protein, the functional receptor for
SARS coronavirus. A first step in
understanding SARS pathogenesis.
J. Pathol. 2004. 203(2): 631-637.
doi: 10.1002/path.1570.

[9] Kresch E, Achua J, Saltzman R,

Khodamoradi K, Arora H, Ibrahim
E, Kryvenko ON, Almeida VW,
Firdaus F, Hare JM, Ramasamy R.
COVID-19 Endothelial Dysfunction
Can Cause Erectile Dysfunction:
Histopathological,

Immunohistochemical, and

Ultrastructural Study of the Human

IBPAS, June, 2023, 12(6)

2592



Alam F et al

Review Article

Penis. World J. Mens Health. 2021.
39(3): 466-469. doi:
10.5534/wjmh.210055.

[10] Dona S. Study: Erectile Dysfunction Is
5 Times More Likely in Men Who've
Had COVID-19. Verywell health web
site; 2020 [cited January 22, 2022];
Available from:
https://www.verywellhealth.com/erecti
le-dysfunction-frequency-covid-
5180016.

[11] Fried JA, Ramasubbu K, Bhatt R,
Topkara VK, Clerkin KJ, Homn E,
Rabbani L, Brodie D, Jain SS, Kirtane
AJ, Masoumi A. The variety of

cardiovascular presentations of
COVID-19. Circulation. 2020.
141(23): 1930-1936. doi:

10.1161/CIRCULATIONAHA.120.04
7164.

[12] Rachel M. Can COVID-19 Cause
Erectile Dysfunction? Verywell health
web site; 2020 [cited January 22,
2022]; Available from:
https://www.verywellhealth.com/covid
-19-erectile-dysfunction-5091836.

[13] Connors M, Levy JH.
Thromboinflammation and the
hypercoagulability of COVID-19. J.
Thromb. Haemost. 2020. 18(7): 1559-
1561. doi:10.1111/jth.14849.

[14] Mulhall JP, Giraldi A, Hackett G,
Hellstrom W]J, Jannini EA, Rubio-
Aurioles E, Trost L, Hassan TA. The

2018 revision to the process of care
model for management of erectile
dysfunction. J. Sex. Med. 2018.
15(10): 1434-1445. doi:
10.1016/j.jsxm.2018.05.021.

[15] Sansone A, Romanelli F, Gianfrilli D,

Lenzi A. Endocrine evaluation of
erectile dysfunction, Endocrine. 2014.
46(3): 423-430. doi: 10.1007/s1202 0-
014-0254-6.

[16] Sansone A, Mollaioli D, Ciocca G,

Colonnello E, Limoncin E, Balercia G,
Jannini EA. “Mask up to keep it up”:
Preliminary evidence of the association
between erectile dysfunction and
COVID-19. Andrology. 2021. doi:
10.1111/andr.13003.

[17] Yes, COVID-19 Can Cause Erectile

Dysfunction. Cleveland Clinic web
site; 2021 [cited January 22, 2022];
available from:
https://health.clevelandclinic.org/yes-
covid-19-can-cause-erectile-

dysfunction/.

[18] Rowland SP, Bergin EO. Screening for

low testosterone is needed for early
identification and treatment of men at
high risk of mortality from Covid-19.
Crit. Care. 2020. 24(1): 1-2. doi:
10.1186/s13054-020-03086-z.

[19] Iglesias P, Prado F, Macias MC,

Guerrero MT, Munoz A, Ridruejo E,
Tajada P, Garcia-Arevalo C, Diez JJ.
Hypogonadism in aged hospitalized

IBPAS, June, 2023, 12(6)

2593



Alam F et al

Review Article

male patients: prevalence and clinical
outcome. J. Endocrinol. Invest. 2014.
37(2): 135-141. doi: 10.1007/s40618-
013-0009-x.

[20] Wu FC, Tajar A, Beynon JM, Pye SR,
Silman AJ, Finn JD, O'Neill TW,
Bartfai G, Casanueva FF, Forti G,
Giwercman A. Identification of late-
onset hypogonadism in middle-aged
and elderly men. N. Engl. J. Med.
2010. 363(2): 123-135. doi:
10.1056/NEJMo0a0911101.

[21] Kaufman JM, Vermeulen A. The
decline of androgen levels in elderly
men and its clinical and therapeutic
implications. Endocr. Rev. 2005.
26(6): 833-876. doi: 10.1210/er.2004-
0013.

[22] Wu Z, McGoogan JM. Characteristics
of and important lessons from the
coronavirus disease 2019 (COVID-19)
outbreak in China: summary of a report
of 72 314 cases from the Chinese
Center for Disease Control and
Prevention. J. Am. Med. Assoc. 2020.
323(13): 1239-1242. doi:
10.1001/jama.2020.2648.

[23] Richardson S, Hirsch JS, Narasimhan
M, Crawford JM, McGinn T, Davidson
KW, Barnaby DP, Becker LB, Chelico
JD, Cohen SL, Cookingham 1.
Presenting characteristics,

comorbidities, and outcomes among

5700 patients hospitalized  with

COVID-19 in the New York CityArea.
J. Am. Med. Assoc. 2020. 323(20):
2052-2059. doi:
10.1001/jama.2020.6775.

[24] Livingston E, Bucher K. Coronavirus
Disease 2019 (COVID-19) in Italy. J.
Am. Med. Assoc. 2020. 323(14): 1335.
doi:10.1001/jama.2020.4344.

[25] Fernandez-Atucha A,
Fraile-Bermiidez AB, Kortajarena M,

Izagirre A,

Larrinaga G, Martinez-Lage P,
Echevarria E, Gil J. Sex differences in
the aging pattern of renin—angiotensin
system serum peptidases. Biol. Sex.
Differ. 2017. 8(1): 1-8.  doi:
10.1186/s13293-017-0128-8.

[26] Chen T, Wu DI, Chen H, Yan W, Yang
D, Chen G, Ma K, Xu D, Yu H, Wang
H, Wang T. Clinical characteristics of
113 deceased patients with coronavirus
disease 2019: retrospective study.
BMJ.  2020. 368 ml1091.
doi:10.1136/bmj.m1091.

[27] Report on the epidemiological features
of coronavirus disease 2019 (COVID-
19) outbreak in the Republic of Korea
from January 19 to March 2, 2020. J.
Korean. Med. Sci. 2020. 35(10): el12.
doi: 10.3346/ jkms.2020.35.e112.

[28] Onder G, Rezza G, Brusaferro S. Case-
Fatality Rate and Characteristics of
Patients Dying in Relation to COVID-
19 in Italy. J. Am. Med. Assoc. 2020.

IBPAS, June, 2023, 12(6)

2594



Alam F et al

Review Article

323(18): 1775-1776. doi:
10.1001/jama.2020.4683.

[29] Oskotsky T, Mari¢ I, Tang A,

Oskotsky B, Wong RJ, Aghaeepour N,
Sirota M, Stevenson DK. Mortality
risk among patients with COVID-19
prescribed selective serotonin reuptake
inhibitor antidepressants. J. Am. Med.
Assoc. Netw. Open. 2021. 4(11):
€2133090-. doi:
10.1001/jamanetworkopen. 2020.5619.

[30]Jia H. Pulmonary angiotensin-

converting enzyme 2 (ACE2) and
inflammatory Iung disease. Shock.
2016. 46(3): 239-248. doi:
10.1097/SHK.0000000000000633.

[31] Douglas GC, O’Bryan MK, Hedger

MP, Lee DK, Yarski MA, Smith Al
Lew RA. The novel angiotensin-
converting enzyme (ACE) homolog,
ACE2, is selectively expressed by
adult Leydig cells of the testis.
Endocrinology. 2004. 145(10): 4703-
4711. doi: 10.1210/en.2004-0443.

[32]Ma L, Xie W, Li D, Shi L, Mao Y,

Xiong Y, Zhang Y, Zhang M. Effect of
SARS-CoV-2 infection upon male
gonadal function: a single center-based
study, MedRxiv. 2020. doi:
10.1101/2020.03.21.20037267.

[33] Pal R, Banerjee M. COVID-19 and the

endocrine  system: exploring the

unexplored. J. Endocrinol. Inves. 2020.

43(7): 1027-1031. doi: 10.1007/s4061
8-020-01276 -8.

[34] Yang M, Chen S, Huang BO, Zhong

JM, Su H, Chen YJ, Cao Q, Ma L, He
J, Li XF, Li X. Pathological findings in
the testes of COVID-19 patients:
clinical implications. Eur. Urol. Focus.
2020. 6(5): 1124-1129. doi:
10.1016/j.euf.2020.05.0009.

[35] Rastrelli G, Di Stasi V, Inglese F,

Beccaria M, Garuti M, Di Costanzo D,
Spreafico F, Greco GF, Cervi G,
Pecoriello A, Magini A. Low
testosterone levels predict clinical
adverse outcomes in SARS-CoV-2
pneumonia patients. Andrology. 2021.
9(1): 88-98. Doi: 10.1111/andr.12821.

[36] Isidori AM, Buvat J, Corona G,

Goldstein I, Jannini EA, Lenzi A, Porst
H, Salonia A, Traish AM, Maggi M. A
critical analysis of the role of
testosterone in erectile function: from
pathophysiology  to  treatment—a
systematic review. Eur. Urol. 2014.
65(1): 99-112. Doi:
10.1016/j.eururo.2013.08.048.

[37] Mohamad NV, Wong SK, Hasan WN,

Jolly J1J, Nur-Farhana MF, Ima-
Nirwana S, Chin KY. The relationship
between circulating testosterone and
inflammatory cytokines in men. Aging.
Male. 2019. 22(2): 129-140. doi:
10.1080/13685 538.2018.1482487.

IBPAS, June, 2023, 12(6)

2595



Alam F et al

Review Article

[38] Salama N, Blgozah S. COVID-19 and

Male Sexual Functioning: A report of 3
Recovered Cases and Literature
Review. Clin. Med. Insights Case Rep.
2021. 14: 1-6. doi:
doi.org/10.1177/11795476211020593.

[39] Fu J, Zhou B, Zhang L, Balaji KS, Wei

C, Liu X, Chen H, Peng J, Fu J.
Expressions and significances of the
angiotensin-converting enzyme 2 gene,
the receptor of SARS-CoV-2 for
COVID-19. Mol. Biol. Rep. 2020.
47(6): 4383-4392.
doi: 10.1007/s11033-020-05478-4.

[40] Navarra A, Albani E, Castellano S,

Arruzzolo L, Levi-Setti PE.
Coronavirus  disease-19  infection:
implications on male fertility and
reproduction. Front Physiol. 2020. 11:
1-7. doi: 10.3389/fphys.2020.574761.

[41] Vishvkarma R, Rajender S. Could

SARS-CoV-2 affect male fertility?.
Andrologia. 2020. 52: 1-8.
doi: 10.1111/and.13712.

[42] Corona G, Baldi E, Isidori AM, Paoli

D, Pallotti F, De Santis L, Francavilla
F, La Vignera S, Selice R,
Caponecchia L, Pivonello R. SARS-
CoV-2 infection, male fertility and
sperm cryopreservation: a position
statement of the Italian Society of
Andrology and Sexual Medicine
(SIAMS) (Societ_altaliana di

Andrologia e Medicinadella

Sessualit a). J. Endocrinol. Invest.
2020. 43(8): 1153-1157.
doi: 10.1007/s40618-020-01290-w.

[43] Abbas AM, Fathy SK, Khamees AA,

Salem AS, Ahmed L. A focused
review on the genital and sexual
affection of COVID-19 patients. J.
Gynecol. Obstet. Hum. Reprod. 2020.
49(8): 1-9.
doi: 10.1016/j.jogoh.2020.101848.

[44] Thomas C, Konstantinidis C.

Neurogenic  Erectile  Dysfunction.
Where Do We Stand?. Medicines.
2021. 8(1): 1-12. doi:
10.3390/medicines8010003.

[45] Paul GM, Nascimento BC, Afif-Abdo

J, Coutinho FR, Miranda EP, Abdo
CH. The psychiatric impact of
COVID-19 pandemic on sexual health.
Braz. J. Psychiatry. 2021. 43(1): 109.
doi: 10.1590/1516-4446-2020-1197.

[46] Banerjee D, Rao TSS. Sexuality,

sexual well being, and intimacy during
COVID-19 pandemic: an advocacy
perspective. Indian J. Psychiatry. 2020.
62(4): 418-426. doi:
10.4103/psychiatry.IndianJPsychiatry
484 20.

[47] Bulut EC, Ertas K, Bulut D,

Koparal MY, Cetin S. The effect of
COVID-19 epidemic on the sexual
function of healthcare professionals.
Andrologia.  2021.  53(3): 1-8.
doi: 10.1111/and.13971.

IBPAS, June, 2023, 12(6)

2596



Alam F et al

Review Article

[48] Tonyali S, Haberal HB, Ergul R,

Dursun M. Management of patients
who seek urologic care in Covid-19
pandemic era. Urol. J. 2020. 17(5):
548-554. doi:
10.22037/uj.v1617.6285.

[49] Hartnett KP, Kite-Powell A, DeVies J,

Coletta MA, Boehmer TK, Adjemian J,
Gundlapalli AV. Impact of the
COVID-19 pandemic on emergency
department visits — United States,
January 1, 2019-May 30, 2020. Morb.
Mortal. Wkly. Rep. 2020. 69(23): 699—
704. doi: 10.15585/mmwr.mm6923el.

[50] Burnett AL, Edwards NC, Barrett TM,

Nitschelm KD, Bhattacharyya SK.

Addressing health-care system
inequities in the management of
erectile dysfunction: A call to action.
Am. J. Mens. Health. 2020. 14(5): 1-
10. doi: 10.1177/1557988320965078.

[51] Jeffery MM, D’onofrio G, Pack H,

Platts-Mills TF, Soares WE, Hoppe JA,
Genes N, Nath B, Melnick ER. Trends
in emergency department visits and
hospital admissions in health care
systems in 5 states in the first months
of the COVID-19 Pandemic in the US.
JAMA Int. Med. 2020. 180(10): 1328—
1333. doi:
10.1001/jamainternmed.2020.3288.

IBPAS, June, 2023, 12(6)

2597



