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Abstract

Itai Gat, Alon Kedem, Michal Dviri, Ana Umanski, Matan Levi, Ariel Hourvitz, Micha Baum

Background
The development of covid-19 vaccinations represents a notable scienti�c achievement.
Nevertheless, concerns have been raised regarding their possible detrimental impact on
male fertility

Objective
To investigate the e�ect of covid-19 BNT162b2 (P�zer) vaccine on semen parameters among
semen donors (SD).

Methods
Thirty-seven SD from three sperm banks that provided 216 samples were included in that
retrospective longitudinal multicenter cohort study. BNT162b2 vaccination included two
doses, and vaccination completion was scheduled 7 days after the second dose. The study
included four phases: T0 – pre-vaccination baseline control, which encompassed 1–2 initial
samples per SD; T1, T2 and T3 – short, intermediate, and long terms evaluations,
respectively. Each included 1–3 semen samples per donor provided 15–45, 75–125 and over
145 days after vaccination completion, respectively. The primary endpoints were semen
parameters. Three statistical analyses were conducted: (1) generalized estimated equation
model; (2) �rst sample and (3) samples' mean of each donor per period were compared to
T0.
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Results
Repetitive measurements revealed −15.4% sperm concentration decrease on T2 (CI −25.5%–
3.9%, p = 0.01) leading to total motile count 22.1% reduction (CI −35% – −6.6%, p = 0.007)
compared to T0. Similarly, analysis of �rst semen sample only and samples' mean per donor
resulted in concentration and total motile count (TMC) reductions on T2 compared to T0 -
median decline of 12 million/ml and 31.2 million motile spermatozoa, respectively (p = 0.02
and 0.002 respectively) on �rst sample evaluation and median decline of 9.5 × 10  and 27.3
million motile spermatozoa (p = 0.004 and 0.003, respectively) on samples' mean
examination. T3 evaluation demonstrated overall recovery without. Semen volume and
sperm motility were not impaired.
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Discussion
This longitudinal study focused on SD demonstrates selective temporary sperm
concentration and TMC deterioration 3 months after vaccination followed by later recovery
veri�ed by diverse statistical analyses.

Conclusions
Systemic immune response after BNT162b2 vaccine is a reasonable cause for transient
semen concentration and TMC decline. Long-term prognosis remains good.

1 INTRODUCTION
In December 2019, an initial local pneumonia outbreak in Wuhan City of China has quickly
developed into the worst global health crisis over a century, as humanity faced a dramatic
challenge, which a�ected daily lives worldwide. On 30 January 2020, World Health Organization
(WHO) o�cially declared the COVID-19 epidemic as a public health emergency of international
concern.  Full genome sequencing, published shortly after initiation global spread, resulted
with identi�cation of new coronavirus initially named 2019-nCoV later turned to Covid-19 or
SARS-CoV-2. The new virus genome shared 77.6% sequence identity to SARS-CoV and 96% with
bat coronavirus.  On September 7th, 2021, over 221 million people have been diagnosed and
more than 4.5 million died from Covid-19 pandemic
(https://www.who.int/emergencies/diseases/novel-coronavirus-2019 accessed on September
7th, 2021).

Over the �rst pandemic months, there was insu�cient data regarding the possible impact of
Covid-19 on human reproduction. Yet, it was clear it employs the Angiotensin-Converting
Enzyme 2 (ACE2) receptor for cellular entry.  Various testicular cells including Leydig, Sertoli,
spermatogonia and spermatozoa express ACE2 and related proteases resulting with viral
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fusion.  Cytokine storm-induced dysfunction, autophagy regulation and damaged blood-testis
barrier were also suggested as possible pathogenic mechanism for testicular damage.  Clinical
reports of orchitis, supported by histological �ndings, further emphasized testicular
involvement.  Therefore, detrimental impact on both spermatogenesis and testosterone
production  seem an obvious outcome. However, studies focused on Covid-19 detection on
semen and testis resulted with con�icting results.

Since the identi�cation of the SARS-CoV-2 virus and its genome, an exceptional e�ort by the
scienti�c community has led to the development of over 300 vaccine projects.  The rapid and
successful development of the BNT162b2 vaccine, providing 95% protection 7 days after
second dose,  is a notable scienti�c achievement. Israel was the �rst country to establish
nationwide vaccination campaign. While initial candidates for vaccination were health care
workers and citizens older than 65 years, gradual growing availability of the vaccinations
enabled expansion of the campaign to all citizens older than 16 years.  Unfortunately, vaccine
hesitancy due to various reasons, including fears of “potential damage” to fertility is a major
threat to vaccination programs' success.  Consequently, scienti�c answers are required based
on objective methodological standards. There have been few studies regarding the impact of
COVID-19 vaccine of semen parameters, resulting with overall reassuring results, some even
reported parameters improvements post-vaccination.  However, careful examination raises
two questions. First, is there a biological rationale for semen parameters improvement post-
vaccination? Second, since semen analysis (SA) may vary signi�cantly over time, what is the
reliability of studies that include minimal samples per patient before and after vaccination? In
order to answer these concerns, we applied for a methodology, which will answer two
requirements: (1) long term follow up over time with repetitive samples per patient and (2)
several statistical analysis approaches, which will enable detailed and comprehensive
evaluation from di�erent directions. Semen donors (SD) seem suitable for these
methodological requirements to investigate vaccinations' impact due to repetitive supply of
semen samples over time. The aim of the research to compare SA parameters of fresh semen
samples supplied by SD before and after �rst two doses of BNT162b2 vaccination. Post
vaccination doses were divided to three-time frames (T1, T2 and T3) to supply continuous long-
term follow-up.
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2 METHODS
2.1 Sperm banks and semen donors
This retrospective multicenter study included SD from Shamir (#1), Sheba (#2) and Herzlyia (#3)
Medical Centers' sperm banks (SB), Israel. All SB act according to Israeli Minister of Health
regulations and authorizations and all semen laboratories undergo routine annual internal and
external supervision tests. Medical evaluation for candidates who apply to become SD are



similar between all three SB including two initial semen samples examined both as fresh and
freezing∖thawing SA. Only those with appropriate scores continue further medical and genetic
evaluations as well as general laboratory work.

Semen samples handling, processing and examinations were performed according to WHO
guidelines.  Brie�y, upon sample's acceptance and after 30–60 min liqui�cation, semen
volume (ml) was measured by syringe. Then, a drop of native sperm sample was delivered to
Mackler Chamber for evaluation of sperm concentration (X 10  per ml), motility (both
progressive and non-progressive, measured by % of total sperm cells) and total motile count
(TMC, millions).

2.2 Semen samples prior and after vaccination
The current research included SD who completed both BNT162b2 vaccine doses. Due to
previously concerns regarding possible covid-19 semen transmission, every donor had PCR test
prior to sample providing. However, further PCR tests were performed only on cases of clinical
suspicion, and no positive cases were documented. All SD had negative PCR/serological results
with no Covid-19 symptoms. Once vaccinated, no further tests were applied.

Vaccination policy was applied according to general population and not as post-recovery.
Donors were regarded as vaccinated a week after second dose  between February 1st ad April
16th, 2021 (“vaccinated date”). The study included four phases: T0 - pre vaccination baseline
control, which included 1–2 initial samples. Each of the three post-vaccination time frames - T1,
T2 and T3 (short, intermediate and long term evaluations, respectively) – included 1–3 samples
per donor supllied 15–45, 75–125 and over 145 days after vaccinated date, respectively.
Samples produced after third (buster) vaccination dose were excluded from the study.

Each donor supplied at least single pre-vaccination (T0) and single post-vaccination (either T1,
T2 or T3) samples by masturbation after 3–5 days of abstinence.

2.3 Statistical analysis
The primary endpoints were semen volume, sperm concentration, overall sperm motility
(progressive and non-progressive) and TMC comparison between T0 versus T1, T2 and T3.
Continuous parameters were evaluated for normal distribution using histogram and Q-Q plot.
Since volume, concentration and TMC were squawked, they were transformed using the
natural logarithm function.

The current research included three statistical analyses: (1) generalized estimated equation
model was used for repeated measures analysis, (2) median di�erence between T1, T2 and T3
versus T0 comparing the �rst sample per period for each donor and (3) samples' mean of each
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donor per period using paired samples t-test or Wilcoxon test. Median di�erences analysis
included 28, 29 and 22 SD who supplied samples on T0 and T1, T2 or T3, respectively.

All statistical tests were 2 sided and p < 0.05 was considered as statistically signi�cant. SPSS
software was used for all statistical analysis (IBM SPSS statistics for windows, version 25, IBM
corporation, armnok, NY, USA, 2017)

IRB approval was obtained in all included institutions.

3 RESULTS
The research included 37 SD who supplied at least single semen sample prior (T0) and post-
(either T1, T2 or T3) vaccination. SB #1 included 9 SD who supplied total 60 samples while SB #
2 and # 3 included 12 and 16 SD providing 78 samples each, resulting with total 216 samples.
SD average age was 26.1 ± 4.2 years without signi�cant di�erence between SBs (Table 1). While
T0 samples were collected before vaccination (up to 2 samples per donor, total 51 samples),
average collection intervals post-vaccination were 26.7 ± 10, 92.5 ± 13.4 and 174.8 ± 26.8 days
post-vaccination date for T1, T2 and T3 (p < 0.0001, respectively, up to 3 samples per donor on
each time frame).

TABLE 1. Semen donors and samples

  

3.1 Semen parameters’ evaluations over time

Sperm donors (n) 9 12 16 37

Age (years) 25.9 ± 4.3 25.8 ± 3.7 26.5 ± 4.7 26.1 ± 4.2

T0 samples 17 24 25 66

T1 samples 16 16 20 52

T2 samples 15 29 17 61

T3 samples 12 9 16 37

Total samples 60 78 78 216

, 2,3 2,3

 SB – Sperm bank.1  Mean age, p = 0.887.2  ± implies for standard deviation.3

SB  #1
1

SB #2 SB #3 Total



The wide heterogeneity and variations between semen samples over time necessitates
repetitive measurements per donor and diverse statistical approaches. The �rst analysis
included repetitive measurements to evaluate the post-vaccination change compared to T0 as
reference. No signi�cant change was demonstrated between T1 and T0. However, while volume
and motility changes on T2 were not signi�cant, sperm concentration was signi�cantly lower
due to decrease of −15.4% (con�dence interval −25.5%–3.9%) compared to T0 (p = 0.01).
Moreover, TMC percentage change reduction of 22.1% was signi�cantly lower compared to T0
(con�dence interval −35% – −6.6%, p = 0.007) as well. Although concentration and TMC were
reduced also on T3, these values did not reach statistical signi�cance (Table 2).

TABLE 2. Percentage and absolute change  compared to T0 as reference measured by

repeated measures analysis (total samples)

1

Semen volume T0 Ref

T1 10% −3.9% 25.8% 0.214

T2 −4.5% −14.7% 7%

T3 9% −6.3% 26.8%

Sperm concentration T0 Ref

T1 −14.5% −27.9% 1.4% 0.044

T2 −15.4% −25.5% −3.9%

T3 −15.9% −30.3% 1.7%

Sperm motility T0 Ref

T1 2.7 −1 6.6 0.058

T2 −1.9 −4.9 1.7

T3 −4.1 −8.2 0.1

Total motile count T0 Ref

T1 −2% −19.9% 20.1% 0.027

2

Change
1

95% CI p-Value



The second analysis focused on median di�erences between T1, T2 and T3 versus T0 according
to the �rst semen sample of each donor on each time frame. The only signi�cant changes were
found for sperm concentration and TMC with median decline of 12 million/ml and 31.2 million
motile spermatozoa, respectively (p = 0.02 and 0.002, respectively) during T2 followed by later
recovery during T3 (Table 3).

TABLE 3. Median di�erences between T1, T2 and T3 versus T0 —�rst sample per donor in

each time frame

 Volume, concentration and TMC are presented as percentage change compared to T0 while motility change is

presented as absolute change.

1

 T0 – pre-vaccination baseline control; T1, T2 and T3 – short, intermediate and long-term evaluations after 15–45,

75–125 and over 145 days after vaccination date, respectively.

2

1

2

Semen volume (ml) T0-T1 0 −0.94 −0.45 0.29

T0-T2 0.2 −0.4 −0.8 0.16

T0-T3 −0.05 −0.5 −0.52 0.63

Sperm concentration (X 10 /ml) T0-T1 12.5 −10 27.25 0.09

T0-T2 12 −8 31 0.02

T0-T3 3.5 −15.5 27.5 0.4

Sperm motility (%) T0-T1 −5 −9.25 5 0.62

T0-T2 5 −6 10 0.59

T0-T3 0 −5 11 0.44

Total motile count (X 10 ) T0-T1 9.8 −23.2 −24.1 0.36

T0-T2 31.2 2.5 57.8 0.002

T0-T3 4.48 −18.3 48.6 0.39

6

, 3,4 3,4

6

Median 25 quadrantile 75th percentile p-Value



Last and similarly, median di�erences between T1, T2 and T3 versus T0 according to sample's
mean of each donor were investigated. Again, the only signi�cant di�erences were found
speci�cally on sperm concentration and TMC on T2 – median decline of 9.5 million/ml and 27.3
million motile spermatozoa, respectively (p = 0.004 and 0.003, respectively) followed by
recovery on T3 (Table 4).

TABLE 4. Median di�erences between T1, T2 and T3 versus T0 —samples’ mean per donor in

each time frame

 T0 – pre-vaccination baseline control; T1, T2 and T3 – short, intermediate and long-term evaluations after 15–45,

75–125 and over 145 days after the vaccination date, respectively.

1

 Samples sizes: 28, 29 and 22 SD for T1, T2 and T3 comparisons, respectively.2

 Progressive and non-progressive.3

 Wilcoxon for all variables except motility, which was compared by t-test.4

1

2

Semen volume (ml) T0-T1 0 −0.95 0.45 0.54

T0-T2 0.2 −0.4 0.8 0.058

T0-T3 0 −0.5 0.43 0.66

Sperm concentration (X 10 /ml) T0-T1 6.3 −9.46 27.5 0.15

T0-T2 9.5 2.75 21.25 0.004

T0-T3 2.25 −11.1 37.3 0.34

Sperm motility (%) T0-T1 −2.1 −9.4 4.7 0.28

T0-T2 5 −4.4 8.25 0.29

T0-T3 −2.5 −5 6 0.91

Total motile count TMC (X 10 ) T0-T1 3.3 −22.8 24.9 0.72

T0-T2 27.3 1.9 46.1 0.003

T0-T3 −6.7 −23.5 28.4 0.99

6

, 3,4 3,4

6

Median 25 pe 75 percentile p-Value



 T0 – pre-vaccination baseline control; T1, T2 and T3 – short, intermediate and long-term evaluations after 15–45,

75–125 and over 145 days after the vaccination date, respectively.

1

 Samples sizes: 28, 29 and 22 SD for T1, T2 and T3 comparisons, respectively.2

 Progressive and non-progressive.3

 Wilcoxon for all variables except motility, which was compared by t-test.4

4 DISCUSSION
Following rapid and successful pre-clinical and human trials, several vaccines have been
developed by international partnerships including Astra Zeneca/Oxford University,
P�zer/BioNTech, Moderna.  Over the past year, various studies supplied convincing data
supporting vaccinations' e�ciency not only be reducing mortality rate but also in lessening in
illness severity, hospital admissions resulting with overall improved outcome and prognosis.

 These results demonstrate historic scienti�c medical achievement. Opposed to that
magnitude success, a parallel dramatic phenomenon of the fake news is spread over societies
and countries. Content analysis determined that fake news could be divided into Health- and
non-health-related types such as religious beliefs, politics, economy, prevention of the
infection, the origin of the disease, conspiracy theories etc.  World Health Organization's
Director-General declared the global ‘over-abundance’ of Covid-19 information an
‘infodemic’.

One of the most concerning issues is the possible impact of vaccine on human reproduction.
Previous reassuring publications were mainly based on single pre- and single-post-vaccination
samples per participant.  Safrai et al. investigated pre and post-vaccination semen
samples of 72 patients undergoing IVF treatments. Only two samples were included with
average time of 71 days between �rst vaccination dose and post-vaccination sample.  Lifshitz
et al. conducted prospective study among fertile men with similar design including only 2
samples - single pre- and single post-vaccination – the later supplied on average of 37 days
post-second vaccination dose.  Therefore, both studies included only two semen samples with
follow up equivalent to T1 in the current research yielding similar results but not relevant for
the current concentration and TMC decline 3 months post-vaccination completion.
Furthermore, Gonzales et al. and Barda et al. reported semen improvement post-vaccination

 without convincing scienti�c rationale for their observations. The current study, composed of
37 SD and 216 semen samples over four time points, demonstrates selective temporary
deterioration of sperm concentration 3 months after vaccination resulting with impaired TMC
without alternations in volume and motility, followed by later recovery. We insisted on verifying
our �ndings by diverse statistical analyses since semen samples are characterized by high
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within- and between-subjects variations.  Hence, these results were not solely observed by
repetitive analysis but also by using a single sample as well as samples' mean per donor for
each time frame. Therefore, the long-term impact of BNT162b2 vaccine seems safe. To the best
of our knowledge, this is the �rst longitudinal research that continuously examined semen
analysis after vaccination over 6 months – beyond the spermatogenesis period in human.

Almost 2 decades ago, Carlsen et al. characterized the detrimental impact of febrile illness on
various stages of spermatogenesis.  The COVID-19 vaccines can cause mild adverse e�ects
after the �rst or second doses, including pain, redness or swelling at the site of vaccine shots,
fever, fatigue, headache, etc.  Therefore, rather than a direct e�ect on testicular cells (ex. via
ACE receptor), we believe that systemic immune response is a more reasonable explanation for
the temporary concentration decline. Interestingly, Mohamed Abdelhamid et al. have recently
suggested that fever from SARS-CoV-2 virus infection induces a reversible negative e�ect on the
semen parameters until one cycle (74 days) of spermatogenesis.  The current study supports
that notion not only regarding the febrile systemic response, which impairs spermatogenesis
but also on the timing and duration of these alternations. Focusing on long-term follow up,
Abdelhamid et al. emphasized illness-related testicular damage, which extends beyond patient's
recovery. Consequently, they suggested to add that adverse e�ect to the list of long-term post-
COVID-19 syndromes.  On the contrary, our �ndings demonstrate long term recovery after
vaccination.

The current study has several limitations. The most important is the focus on SD rather than
the general population of patients with subfertility. However, since SD supplies semen on a
regular base it enabled a longitudinal design over two post-vaccination time frames versus pre-
vaccination baseline. Guo et al. have recently reported temporary decreased semen
parameters (sperm concentration, sperm motility etc.) among 41 patients who recovered from
Covid-19 compared to healthy controls 75 days after symptoms' appearance. However,
signi�cant improvement was noted among 21 patients who supplied a second sample a month
later,  demonstrating the importance of continuous follow-up as performed in the current
research. Another limitation is the retrospective design, although we assume its impact on our
results and conclusions is small due to high overall similarity among all examined parameters.

In conclusion, in this longitudinal multicenter study, we found a selective temporary decline of
sperm concentration and total motile count 3 months post-vaccination followed by recovery
among SD. While on �rst look, these results may seem concerning, from a clinical perspective
they con�rm previous reports regarding vaccines' overall safety and reliability despite minor
short-term side e�ects. Since misinformation about health-related subjects represents a public
health threat,  our �ndings should support vaccinations programs. Further studies
concentrating on di�erent vaccines and populations (ex. subfertile patients) are urgently
required.

26

27

28

29

29, 30

30

23



1 Guo YR, Cao QD, Hong ZS, et al. The origin, transmission and clinical therapies on coronavirus
disease 2019 (COVID-19) outbreak - an update on the status. Mil Med Res. 2020; 7(1):11. 
https://doi.org/10.1186/s40779-020-00240-0
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

2 Zhou P, Yang XL, Wang XG, et al. A pneumonia outbreak associated with a new coronavirus of
probable bat origin. Nature. 2020; 579(7798): 270– 273. https://doi.org/10.1038/s41586-020-2012-7
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

3 Gralinski LE, Menachery VD. Return of the Coronavirus: 2019-nCoV. Viruses. 2020; 12(2): 464– 469. 
https://doi.org/10.3390/v12020135
Crossref  | Google Scholar

4 Paraskevis D, Kostaki EG, Magiorkinis G, Panayiotakopoulos G, Sourvinos G, Tsiodras S. Full-
genome evolutionary analysis of the novel corona virus (2019-nCoV) rejects the hypothesis of
emergence as a result of a recent recombination event. Infect Genet Evol. 2020; 79:104212. 
https://doi.org/10.1016/j.meegid.2020.104212
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

5 Aitken RJ. COVID-19 and human spermatozoa-Potential risks for infertility and sexual transmission?
Andrology. 2021; 9(1): 48– 52. https://doi.org/10.1111/andr.12859
Wiley Online Library  | CAS  | PubMed  | Web of Science®  | Google Scholar

CONFLICT OF INTEREST
The authors declare no con�ict of interest.

FUNDING INFORMATION
The authors received no speci�c funding for this work.

AUTHOR CONTRIBUTIONS
I G participated in study design, data collection, data analysis and manuscript writing. A K
participated in study design and data collection. M D, A U and M L participated in data
collection. A H participated in study design data analysis and manuscript editing. M B
participated in study design and data collection.

REFERENCES 

https://doi.org/10.1186/s40779-020-00240-0
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1186%2Fs40779%3F020%3F00240%3F0
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3cXns1aht78%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=32169119
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000520477600001
http://scholar.google.com/scholar_lookup?hl=en&volume=7&publication_year=2020&journal=Mil+Med+Res&issue=1&author=YR+Guo&author=QD+Cao&author=ZS+Hong&title=The+origin%2C+transmission+and+clinical+therapies+on+coronavirus+disease+2019+%28COVID%E2%80%9019%29+outbreak+%E2%80%90+an+update+on+the+status
https://doi.org/10.1038/s41586-020-2012-7
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1038%2Fs41586%3F020%3F2012%3F7
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3cXksFKlsLg%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=32015507
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000518098100001
http://scholar.google.com/scholar_lookup?hl=en&volume=579&publication_year=2020&pages=270-273&journal=Nature&issue=7798&author=P+Zhou&author=XL+Yang&author=XG+Wang&title=A+pneumonia+outbreak+associated+with+a+new+coronavirus+of+probable+bat+origin
https://doi.org/10.3390/v12020135
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.3390%2Fv12020135
http://scholar.google.com/scholar_lookup?hl=en&volume=12&publication_year=2020&pages=464-469&journal=Viruses&issue=2&author=LE+Gralinski&author=VD+Menachery&title=Return+of+the+Coronavirus%3A+2019%E2%80%90nCoV
https://doi.org/10.1016/j.meegid.2020.104212
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1016%2Fj.meegid.2020.104212
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3cXitFOjsrs%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=32004758
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000510866400018
http://scholar.google.com/scholar_lookup?hl=en&volume=79&publication_year=2020&journal=Infect+Genet+Evol&author=D+Paraskevis&author=EG+Kostaki&author=G+Magiorkinis&author=G+Panayiotakopoulos&author=G+Sourvinos&author=S+Tsiodras&title=Full%E2%80%90genome+evolutionary+analysis+of+the+novel+corona+virus+%282019%E2%80%90nCoV%29+rejects+the+hypothesis+of+emergence+as+a+result+of+a+recent+recombination+event
https://doi.org/10.1111/andr.12859
https://onlinelibrary.wiley.com/doi/10.1111/andr.12859
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXit12kt7c%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=32649023
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000555684000001
http://scholar.google.com/scholar_lookup?hl=en&volume=9&publication_year=2021&pages=48-52&journal=Andrology&issue=1&author=RJ+Aitken&title=COVID%E2%80%9019+and+human+spermatozoa%E2%80%90Potential+risks+for+infertility+and+sexual+transmission%3F


6 Wang Z, Xu X. scRNA-seq pro�ling of human testes reveals the presence of the ACE2 receptor, a
target for SARS-CoV-2 infection in spermatogonia, leydig and sertoli cells. Cells. 2020; 9(4):920. 
https://doi.org/10.3390/cells9040920
Crossref  | CAS  | Web of Science®  | Google Scholar

7 Moshre� M, Ghasemi-Esmailabad S, Ali J, Findikli N, Mangoli E, Khalili MA. The probable destructive
mechanisms behind COVID-19 on male reproduction system and fertility. J Assist Reprod Genet. 2021;
38(7): 1691– 1708. https://doi.org/10.1007/s10815-021-02097-1
Crossref  | PubMed  | Web of Science®  | Google Scholar

8 Omolaoye TS, Adeniji AA, Cardona Maya WD, du Plessis SS. SARS-COV-2 (Covid-19) and male
fertility: where are we? Reprod Toxicol. 2021; 99: 65– 70. 
https://doi.org/10.1016/j.reprotox.2020.11.012
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

9 Pan F, Xiao X, Guo J, et al. No evidence of severe acute respiratory syndrome-coronavirus 2 in
semen of males recovering from coronavirus disease 2019. Fertil Steril. 2020; 113(6): 1135– 1139. 
https://doi.org/10.1016/j.fertnstert.2020.04.024
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

10 Khalili MA, Leisegang K, Majzoub A, et al. Male fertility and the COVID-19 pandemic: systematic
review of the literature. World J Mens Health. 2020; 38(4): 506– 520. 
https://doi.org/10.5534/wjmh.200134
Crossref  | PubMed  | Web of Science®  | Google Scholar

11 Forni G, Mantovani A. Covid-19 Commission of Accademia Nazionale dei Lincei R. COVID-19
vaccines: where we stand and challenges ahead. Cell Death Di�er. 2021; 28(2): 626– 639. 
https://doi.org/10.1038/s41418-020-00720-9
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

12 Polack FP, Thomas SJ, Kitchin N, et al. Safety and e�cacy of the BNT162b2 mRNA Covid-19
vaccine. New Engl J Med. 2020; 383(27): 2603– 2615. https://doi.org/10.1056/Nejmoa2034577
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

13 Haas EJ, Angulo FJ, McLaughlin JM, et al. Impact and e�ectiveness of mRNA BNT162b2 vaccine
against SARS-CoV-2 infections and COVID-19 cases, hospitalisations, and deaths following a
nationwide vaccination campaign in Israel: an observational study using national surveillance data.
Lancet. 2021; 397(10287): 1819– 1829. https://doi.org/10.1016/S0140-6736(21)00947-8
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

14 Rzymski P, Zeyland J, Poniedzialek B, Malecka I, Wysocki J. The perception and attitudes toward
COVID-19 vaccines: a cross-sectional study in Poland. Vaccines-Basel. 2021; 9(4):382. doi:Artn 382 

https://doi.org/10.3390/cells9040920
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.3390%2Fcells9040920
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3cXis1Ciu7bO
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000535559500131
http://scholar.google.com/scholar_lookup?hl=en&volume=9&publication_year=2020&journal=Cells&issue=4&author=Z+Wang&author=X+Xu&title=scRNA%E2%80%90seq+profiling+of+human+testes+reveals+the+presence+of+the+ACE2+receptor%2C+a+target+for+SARS%E2%80%90CoV%E2%80%902+infection+in+spermatogonia%2C+leydig+and+sertoli+cells
https://doi.org/10.1007/s10815-021-02097-1
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1007%2Fs10815%3F021%3F02097%3F1
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33977466
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000649215600001
http://scholar.google.com/scholar_lookup?hl=en&volume=38&publication_year=2021&pages=1691-1708&journal=J+Assist+Reprod+Genet&issue=7&author=M+Moshrefi&author=S+Ghasemi%E2%80%90Esmailabad&author=J+Ali&author=N+Findikli&author=E+Mangoli&author=MA+Khalili&title=The+probable+destructive+mechanisms+behind+COVID%E2%80%9019+on+male+reproduction+system+and+fertility
https://doi.org/10.1016/j.reprotox.2020.11.012
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1016%2Fj.reprotox.2020.11.012
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3cXisFCgt7zP
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33249233
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000619103800008
http://scholar.google.com/scholar_lookup?hl=en&volume=99&publication_year=2021&pages=65-70&journal=Reprod+Toxicol&author=TS+Omolaoye&author=AA+Adeniji&author=WD+Cardona+Maya&author=SS+du+Plessis&title=SARS%E2%80%90COV%E2%80%902+%28Covid%E2%80%9019%29+and+male+fertility%3A+where+are+we%3F
https://doi.org/10.1016/j.fertnstert.2020.04.024
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1016%2Fj.fertnstert.2020.04.024
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3cXhtVGmtL%252FO
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=32482249
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000538392400010
http://scholar.google.com/scholar_lookup?hl=en&volume=113&publication_year=2020&pages=1135-1139&journal=Fertil+Steril&issue=6&author=F+Pan&author=X+Xiao&author=J+Guo&title=No+evidence+of+severe+acute+respiratory+syndrome%E2%80%90coronavirus+2+in+semen+of+males+recovering+from+coronavirus+disease+2019
https://doi.org/10.5534/wjmh.200134
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.5534%2Fwjmh.200134
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=32814369
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000572091100007
http://scholar.google.com/scholar_lookup?hl=en&volume=38&publication_year=2020&pages=506-520&journal=World+J+Mens+Health&issue=4&author=MA+Khalili&author=K+Leisegang&author=A+Majzoub&title=Male+fertility+and+the+COVID%E2%80%9019+pandemic%3A+systematic+review+of+the+literature
https://doi.org/10.1038/s41418-020-00720-9
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1038%2Fs41418%3F020%3F00720%3F9
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXit1yqtLY%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33479399
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000609335300001
http://scholar.google.com/scholar_lookup?hl=en&volume=28&publication_year=2021&pages=626-639&journal=Cell+Death+Differ&issue=2&author=G+Forni&author=A+Mantovani&title=Covid%E2%80%9019+Commission+of+Accademia+Nazionale+dei+Lincei+R.+COVID%E2%80%9019+vaccines%3A+where+we+stand+and+challenges+ahead
https://doi.org/10.1056/Nejmoa2034577
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1056%2FNejmoa2034577
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXotFSjuw%253D%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33301246
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000605648000010
http://scholar.google.com/scholar_lookup?hl=en&volume=383&publication_year=2020&pages=2603-2615&journal=New+Engl+J+Med&issue=27&author=FP+Polack&author=SJ+Thomas&author=N+Kitchin&title=Safety+and+efficacy+of+the+BNT162b2+mRNA+Covid%E2%80%9019+vaccine
https://doi.org/10.1016/S0140-6736(21)00947-8
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1016%2FS0140%3F6736%2821%2900947%3F8
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXhtVOqs7nI
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33964222
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000651041900028
http://scholar.google.com/scholar_lookup?hl=en&volume=397&publication_year=2021&pages=1819-1829&journal=Lancet&issue=10287&author=EJ+Haas&author=FJ+Angulo&author=JM+McLaughlin&title=Impact+and+effectiveness+of+mRNA+BNT162b2+vaccine+against+SARS%E2%80%90CoV%E2%80%902+infections+and+COVID%E2%80%9019+cases%2C+hospitalisations%2C+and+deaths+following+a+nationwide+vaccination+campaign+in+Israel%3A+an+observational+study+using+national+surveillance+data
https://doi.org/10.3390/Vaccines9040382


https://doi.org/10.3390/Vaccines9040382
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

15 Kumar V, Kaur M. COVID-19 vaccine and male fertility. Urology J. 2021. 
https://doi.org/10.22037/uj.v18i.6897
Crossref  | PubMed  | Google Scholar

16 Barda S, Laskov I, Grisaru D, et al. The impact of COVID-19 vaccine on sperm quality. Int J Gynaecol
Obstet. 2022; 158(1): 116– 120. https://doi.org/10.1002/ijgo.14135
Wiley Online Library  | CAS  | PubMed  | Web of Science®  | Google Scholar

17 Gonzalez DC, Nassau DE, Khodamoradi K, et al. Sperm parameters before and after COVID-19
mRNA vaccination. Jama. 2021; 326(3): 273– 274. https://doi.org/10.1001/jama.2021.9976
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

18  World Health Organization. WHO Laboratory Manual for the Examination and Processing of Human
Semen. 5th ed. World Health Organization; 2010.
Google Scholar

19 Paudyal V, Fialova D, Henman MC, et al. Pharmacists' involvement in COVID-19 vaccination across
Europe: a situational analysis of current practice and policy. Int J Clin Pharm. 2021; 43(4): 1139– 1148. 
https://doi.org/10.1007/s11096-021-01301-7
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

20 Lopez Bernal J, Andrews N, Gower C, et al. E�ectiveness of the P�zer-BioNTech and Oxford-
AstraZeneca vaccines on covid-19 related symptoms, hospital admissions, and mortality in older
adults in England: test negative case-control study. Bmj. 2021; 373:n1088. 
https://doi.org/10.1136/bmj.n1088
Crossref  | PubMed  | Google Scholar

21 Teo SP. Review of COVID-19 vaccines and their evidence in older adults. Ann Geriatr Med Res.
2021; 25(1): 4– 9. https://doi.org/10.4235/agmr.21.0011
Crossref  | PubMed  | Web of Science®  | Google Scholar

22 Atehortua NA, Patino S. COVID-19, a tale of two pandemics: novel coronavirus and fake news
messaging. Health Promot Int. 2021; 36(2): 524– 534. https://doi.org/10.1093/heapro/daaa140
Crossref  | PubMed  | Web of Science®  | Google Scholar

23 Montagni I, Ouazzani-Touhami K, Mebarki A, et al. Acceptance of a Covid-19 vaccine is associated
with ability to detect fake news and health literacy. J Public Health. 2021; 43(4): 695– 702. 
https://doi.org/10.1093/pubmed/fdab028
Crossref  | CAS  | Web of Science®  | Google Scholar

https://doi.org/10.3390/Vaccines9040382
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.3390%2FVaccines9040382
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXhvFOht7rK
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33919672
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000643777900001
http://scholar.google.com/scholar_lookup?hl=en&volume=9&publication_year=2021&journal=Vaccines%E2%80%90Basel&issue=4&author=P+Rzymski&author=J+Zeyland&author=B+Poniedzialek&author=I+Malecka&author=J+Wysocki&title=The+perception+and+attitudes+toward+COVID%E2%80%9019+vaccines%3A+a+cross%E2%80%90sectional+study+in+Poland
https://doi.org/10.22037/uj.v18i.6897
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.22037%2Fuj.v18i.6897
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=34346045
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2021&journal=Urology+J&author=V+Kumar&author=M+Kaur&title=COVID%E2%80%9019+vaccine+and+male+fertility
https://doi.org/10.1002/ijgo.14135
https://onlinelibrary.wiley.com/doi/10.1002/ijgo.14135
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB38Xht12htL7O
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=35128663
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000761262400001
http://scholar.google.com/scholar_lookup?hl=en&volume=158&publication_year=2022&pages=116-120&journal=Int+J+Gynaecol+Obstet&issue=1&author=S+Barda&author=I+Laskov&author=D+Grisaru&title=The+impact+of+COVID%E2%80%9019+vaccine+on+sperm+quality
https://doi.org/10.1001/jama.2021.9976
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1001%2Fjama.2021.9976
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXhs1ajsbrE
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=34137808
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000663022700003
http://scholar.google.com/scholar_lookup?hl=en&volume=326&publication_year=2021&pages=273-274&journal=Jama&issue=3&author=DC+Gonzalez&author=DE+Nassau&author=K+Khodamoradi&title=Sperm+parameters+before+and+after+COVID%E2%80%9019+mRNA+vaccination
http://scholar.google.com/scholar?hl=en&q=+World+Health+Organization.+WHO+Laboratory+Manual+for+the+Examination+and+Processing+of+Human+Semen.+5th+ed.+World+Health+Organization%3B+2010.
https://doi.org/10.1007/s11096-021-01301-7
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1007%2Fs11096%3F021%3F01301%3F7
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXhsV2lurvL
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=34218402
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000669265100001
http://scholar.google.com/scholar_lookup?hl=en&volume=43&publication_year=2021&pages=1139-1148&journal=Int+J+Clin+Pharm&issue=4&author=V+Paudyal&author=D+Fialova&author=MC+Henman&title=Pharmacists%27+involvement+in+COVID%E2%80%9019+vaccination+across+Europe%3A+a+situational+analysis+of+current+practice+and+policy
https://doi.org/10.1136/bmj.n1088
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1136%2Fbmj.n1088
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33985964
http://scholar.google.com/scholar_lookup?hl=en&volume=373&publication_year=2021&journal=Bmj&author=J+Lopez+Bernal&author=N+Andrews&author=C+Gower&title=Effectiveness+of+the+Pfizer%E2%80%90BioNTech+and+Oxford%E2%80%90AstraZeneca+vaccines+on+covid%E2%80%9019+related+symptoms%2C+hospital+admissions%2C+and+mortality+in+older+adults+in+England%3A+test+negative+case%E2%80%90control+study
https://doi.org/10.4235/agmr.21.0011
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.4235%2Fagmr.21.0011
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33550776
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000636488000002
http://scholar.google.com/scholar_lookup?hl=en&volume=25&publication_year=2021&pages=4-9&journal=Ann+Geriatr+Med+Res&issue=1&author=SP+Teo&title=Review+of+COVID%E2%80%9019+vaccines+and+their+evidence+in+older+adults
https://doi.org/10.1093/heapro/daaa140
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1093%2Fheapro%2Fdaaa140
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33450022
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000647175000020
http://scholar.google.com/scholar_lookup?hl=en&volume=36&publication_year=2021&pages=524-534&journal=Health+Promot+Int&issue=2&author=NA+Atehortua&author=S+Patino&title=COVID%E2%80%9019%2C+a+tale+of+two+pandemics%3A+novel+coronavirus+and+fake+news+messaging
https://doi.org/10.1093/pubmed/fdab028
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1093%2Fpubmed%2Ffdab028
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ASTN%3A280%3ADC%252BB3sjkvFOitg%253D%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000754035300020
http://scholar.google.com/scholar_lookup?hl=en&volume=43&publication_year=2021&pages=695-702&journal=J+Public+Health&issue=4&author=I+Montagni&author=K+Ouazzani%E2%80%90Touhami&author=A+Mebarki&title=Acceptance+of+a+Covid%E2%80%9019+vaccine+is+associated+with+ability+to+detect+fake+news+and+health+literacy


Download PDF

24 Lifshitz D, Haas J, Lebovitz O, Raviv G, Orvieto R, Aizer A. Does mRNA SARS-CoV-2 vaccine
detrimentally a�ect male fertility, as re�ected by semen analysis? Reprod Biomed Online. 2022; 44(1):
145– 149. https://doi.org/10.1016/j.rbmo.2021.09.021
Crossref  | CAS  | PubMed  | Google Scholar

25 Safrai M, Herzberg S, Imbar T, Reubino� B, Dior U, Ben-Meir A. The BNT162b2 mRNA Covid-19
vaccine does not impair sperm parameters. Reprod Biomed Online. 2022; 44(4): 685– 688. 
https://doi.org/10.1016/j.rbmo.2022.01.008
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

26 Keel BA. Within- and between-subject variation in semen parameters in infertile men and normal
semen donors. Fertil Steril. 2006; 85(1): 128– 134. https://doi.org/10.1016/j.fertnstert.2005.06.048
Crossref  | PubMed  | Web of Science®  | Google Scholar

27 Carlsen E, Andersson AM, Petersen JH, Skakkebaek NE. History of febrile illness and variation in
semen quality. Hum Reprod. 2003; 18(10): 2089– 2092. https://doi.org/10.1093/humrep/deg412
Crossref  | PubMed  | Web of Science®  | Google Scholar

28 Meo SA, Bukhari IA, Akram J, Meo AS, Klono� DC. COVID-19 vaccines: comparison of biological,
pharmacological characteristics and adverse e�ects of P�zer/BioNTech and Moderna Vaccines. Eur
Rev Med Pharmacol Sci. 2021; 25(3): 1663– 1669. https://doi.org/10.26355/eurrev_202102_24877
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

29 Abdelhamid MHM, Fellah AA, Elmarghani A, Al Msellati IA. An assessment of men semen
alterations in SARS-CoV-2: is fever the principal concern? Reprod Sci. 2022: 1– 9. 
https://doi.org/10.1007/s43032-022-00889-z
Crossref  | Google Scholar

30 Guo TH, Sang MY, Bai S, et al. Semen parameters in men recovered from COVID-19. Asian J Androl.
2021; 23(5): 479– 483. https://doi.org/10.4103/aja.aja_31_21
Crossref  | CAS  | PubMed  | Web of Science®  | Google Scholar

About Wiley Online Library

Privacy Policy
Terms of Use

About Cookies

https://onlinelibrary.wiley.com/doi/pdf/10.1111/andr.13209
https://doi.org/10.1016/j.rbmo.2021.09.021
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1016%2Fj.rbmo.2021.09.021
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXis1Wls77J
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=34815157
http://scholar.google.com/scholar_lookup?hl=en&volume=44&publication_year=2022&pages=145-149&journal=Reprod+Biomed+Online&issue=1&author=D+Lifshitz&author=J+Haas&author=O+Lebovitz&author=G+Raviv&author=R+Orvieto&author=A+Aizer&title=Does+mRNA+SARS%E2%80%90CoV%E2%80%902+vaccine+detrimentally+affect+male+fertility%2C+as+reflected+by+semen+analysis%3F
https://doi.org/10.1016/j.rbmo.2022.01.008
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1016%2Fj.rbmo.2022.01.008
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB38XmslSisbg%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=35279377
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000804067700014
http://scholar.google.com/scholar_lookup?hl=en&volume=44&publication_year=2022&pages=685-688&journal=Reprod+Biomed+Online&issue=4&author=M+Safrai&author=S+Herzberg&author=T+Imbar&author=B+Reubinoff&author=U+Dior&author=A+Ben%E2%80%90Meir&title=The+BNT162b2+mRNA+Covid%E2%80%9019+vaccine+does+not+impair+sperm+parameters
https://doi.org/10.1016/j.fertnstert.2005.06.048
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1016%2Fj.fertnstert.2005.06.048
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=16412742
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000234913100025
http://scholar.google.com/scholar_lookup?hl=en&volume=85&publication_year=2006&pages=128-134&journal=Fertil+Steril&issue=1&author=BA+Keel&title=Within%E2%80%90+and+between%E2%80%90subject+variation+in+semen+parameters+in+infertile+men+and+normal+semen+donors
https://doi.org/10.1093/humrep/deg412
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1093%2Fhumrep%2Fdeg412
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=14507826
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000185600300015
http://scholar.google.com/scholar_lookup?hl=en&volume=18&publication_year=2003&pages=2089-2092&journal=Hum+Reprod&issue=10&author=E+Carlsen&author=AM+Andersson&author=JH+Petersen&author=NE+Skakkebaek&title=History+of+febrile+illness+and+variation+in+semen+quality
https://doi.org/10.26355/eurrev_202102_24877
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.26355%2Feurrev_202102_24877
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ASTN%3A280%3ADC%252BB3snosFeisg%253D%253D
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33629336
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000619780200057
http://scholar.google.com/scholar_lookup?hl=en&volume=25&publication_year=2021&pages=1663-1669&journal=Eur+Rev+Med+Pharmacol+Sci&issue=3&author=SA+Meo&author=IA+Bukhari&author=J+Akram&author=AS+Meo&author=DC+Klonoff&title=COVID%E2%80%9019+vaccines%3A+comparison+of+biological%2C+pharmacological+characteristics+and+adverse+effects+of+Pfizer%2FBioNTech+and+Moderna+Vaccines
https://doi.org/10.1007/s43032-022-00889-z
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.1007%2Fs43032%3F022%3F00889%3Fz
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2022&pages=1-9&journal=Reprod+Sci&author=MHM+Abdelhamid&author=AA+Fellah&author=A+Elmarghani&author=IA+Al+Msellati&title=An+assessment+of+men+semen+alterations+in+SARS%E2%80%90CoV%E2%80%902%3A+is+fever+the+principal+concern%3F
https://doi.org/10.4103/aja.aja_31_21
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=16&doi=10.1111%2Fandr.13209&key=10.4103%2Faja.aja_31_21
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fandr.13209&key=1%3ACAS%3A528%3ADC%252BB3MXitFOiurjM
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fandr.13209&key=33975987
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fandr.13209&key=000714150100007
http://scholar.google.com/scholar_lookup?hl=en&volume=23&publication_year=2021&pages=479-483&journal=Asian+J+Androl&issue=5&author=TH+Guo&author=MY+Sang&author=S+Bai&title=Semen+parameters+in+men+recovered+from+COVID%E2%80%9019
https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies

