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Impact of COVID-19 on male reproductive function
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Pandemic of Coronavirus disease 2019 (COVID-19) has dramatically changed the human everyday lifestyle and impact-
ed the quality of life. After recovery from the viral infection, reconvalescents often suffer postponed complications in
different organs and systems.

Recently, numerous reports have been published on post-COVID-19 effects on semen quality and male fertility. The aim
of present study is to analyze contemporary publications dedicated to the influence of Coronavirus disease 2019 and anti-
COVID-19 vaccination on semen parameters.

28 latest articles from SCOPUS database published in 2021-2024 have been analyzed. All researchers came to a conclu-
sion about harmful influence of Severe Acute Respiratory Syndrome-related Coronavirus 2 (SARS-CoV-2) infection on
semen volume, total sperm count, concentration, motility /viability and DNA fragmentation. Downregulation of specific
proteins responsible for normal male fertility has been registered. Some authors did not find the statistical correlation
between COVID-19 onset and semen volume, concentration and progressive sperm motility. All of them agree that the
specified changes in sperm parameters are temporary with tendency to normalization over time.

Accordingly to analyzed papers, the terms of semen restoring may vary from 3 months and beyond. Hence, there is strong
evidence that SARS-CoV-2 infection leads to worsening of semen quality thereby may damage male reproductive func-
tion. Gradual restoration of semen parameters has been registered with different terms to normalization. There is no

confirmation of harmful effects of anti-COVID-19 vaccines on the semen quality.
Keywords: COVID-19, semen quality, ati-COVID-19 vaccines, DNA fragmentation, fertility.

andemic of Coronavirus disease 2019 (COVID-19) has

dramatically changed the human everyday lifestyle every-
where in the world and has negatively impacted the quality
of life. Epidemic restrictions damaged social intercommunica-
tion between the people while even after recovery from the vi-
ral infection, reconvalescents often suffer postponed complica-
tions in different organs and systems. There is a possibility that
Severe Acute Respiratory Syndrome-related Coronavirus 2
(SARS-CoV-2) has an impact on sexual life, erectile function
and reproductive system in males [1, 2].

Recently, numerous reports have been appeared about
post-COVID-19 effects on semen quality, male fertility and
sexual life.

The aim of present study is to analyze contemporary publi-
cations dedicated to the influence of Coronavirus disease 2919
and anti-COVID-19 vaccination on semen quality. Using the
comparative analysis method, we analyzed 28 articles from the
SCOPUS database, which were published in 2021-2024 on the
study of spermatogenesis indicators in COVID-19 reconvales-
cents and /or in men vaccinated against Coronavirus infection.

A single-stranded RNA virus is a cause of SARS-CoV-2.
This virus belongs to the Sarbecovirus subgenus of the Corona-
viridae family, and it is the 7" Coronavirus which can infect hu-
mans [3]. The main COVID-19 symptoms are: different grades
of fever, intensive cough, fatigue, loss of smell and/or taste.
Abovementioned symptoms may be associated with headache,
muscle aches, sore throat, diarrhea, skin rashes, red or irritated
eyesand onset of different mental disorders. The dangerous CO-
VID-19 signs may be considered as: difficulty to breath, confu-
sion, chest pain, reduced mobility and complicated speech. A
part of COVID-19 patients experience heart attacks or strokes
up to 12t month after laboratory recovery, with increased risk
of development of type 1 diabetes or dementia [4—6].

The COVID-19 pandemic led to increased changes and
challenges for personals’ sexual behaviors. Sexual arousal and
desire declined in both genders, especially in females charac-
terized by the increase usage of sex toys and masturbating,
Difficulties in finding a sexual partner and organizing leisure
time are also evident [7]. Couples predominately had a de-
crease in the frequency of sexual intercourse during the CO-
VID-19 pandemic and moderate level of quality of sexual life
compared to their experience in pre-pandemic era [8]. It is
obvious that the above factors have a negative impact on the
reproductive health of society. The length of lockdowns was
the variable that had the stronger correlation with decrease
of birthrate in 13 among of 24 European countries [9].

But not only social restrictions and behavioral issues may
affect reproductive health in couples. Healthy male sperm is
prerequisite of successful pregnancy and childbirth. Numerous
environmental factors and pathogens including viral and sex-
ually transmitted infections are known as harmful for semen
[10, 11]. Since 2020, the influence of SARS-CoV-2 on human
semen became a topic of intensive clinical investigations.

Original study by G.G.G. Donders et al. (2022) revealed that
SARS-CoV-2 RNA was not detected in semen either shortly af-
ter infection neither at a later time (mean follow up was 53 days).

However, mean progressive sperm motility was reduced
in 60% of participants tested whithin one month after CO-
VID-19, 37% of cases tested between 1 to 2 months after in-
fection, and 28% of samples tested 2 months after COVID-19.
Mean semen count was reduced in 37% of men tested twhithin
1 month after COVID-19, 29% of cases tested from the first
to second month after viral infection, and 6% of participants
tested 2 months after COVID-19. Since SARS-CoV-2 RNA
was not detected in semen, authors resumed that sperm in men
with COVID-19 is pathologic but not contagious [12].
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R. Nufiez-Calonge et al. (2023) informed that in comparison
with pre-Covid spermogram indicators, after recovery from CO-
VID infection, reconvalescents have a lower concentration of
spermatozoa and a lower number of actively motile spermatozoa
without significant changes in sperm morphology. The total num-
ber of spermatozoa was found to be the parameter most negatively
affected by the Coronavirus infection. In half of the subjects, this
indicator was 57% lower than the pre-Covid values. The nega-
tive impact of COVID-19 on sperm concentration and motility
did not improve over time, but rather was more pronounced in
samples examined 100 days after recovery [13].

Males who have been recovered from mild and/or severe
COVID-19 demonstrated reducing of semen volume, decrease
of total sperm counts, and impaired sperm motility/viability. In-
terestingly that all registered changes returned to their baselines
after three or more months after COVID-19 recovery [14]. Even
a moderate COVID-19 infection may be a cause of azoospermia
that rapidly reverses as the infection wanes [15].

D. A. Paira et al. (2023) informed that asymptomatic SARS-
CoV-2 infection caused sudden oligoasthenozoospermia, even
reaching azoospermia, which gradually evolved into persistent
severe oligonecrozoospermia, combined with oxidative stress and
semen inflammation. Principally, that abovementioned semen
changes developed in man without hormonal imbalances, uro-
genital infections or other factors that may cause them including
exposure to high temperature or radiation /toxins/pollutants [ 16].

It has been considered that firstly, production of spermatozoa is
decreased by temporary immune-mediated arrest of active meiosis,
and thereafter immune-induced semen DNA fragmentation blocks
fertilization if transferred to the oocyte. Abovementioned processes
are temporary, thus semen characteristics come back to baseline af-
ter recovery. Immunological mechanism of post-COVID infertility
consists of binding the igA and igG with spermatozoa with subse-
quent coating them with anti-IgA or anti-IgG antibodies [17].

Analyzing semen samples from 36 COVID-19 males and 45
control subjects, B. Hu et al. (2022) concluded that males with re-
covery time of >120 and <150 days have a lower total sperm count
than Controls while the males with recovery time more than
150 days demonstrated no differences with Controls [18]. The
similar design retrospective comparative study was performed
by A.S. Abdelaziz & A.M. Ghoneem (2024). Of the 134 partici-
pants, 44 (32.83%) were asymptomatic COVID-19-positive, 68
(50.74%) had mild-to-moderate symptomatic COVID-19, and
22 (16.41%) had severe symptomatic COVID-19. Researchers
have found that after 2 yrs of observation there was no principal
long-term change between pre- and post-infections in testicular
size, sex hormonal level and sperm parameters [19].

P. Dai et al. (2023) suggested that SARS-CoV-2 infection dis-
rupted the Hypothalamicpituitary—gonadal (HPG) axis which had
negative impacts on the epididymis and spermatogenesis [20].

C. Cakir et al. (2023) analyzed retrospectively 342 semen
analyses before and after COVID-19. Authors registered the sig-
nificant decrease in total sperm count per ejaculate, reduce of semen
volume, progressive motile sperm count, total motile sperm count,
and number of spermatozoa with normal sperm morphology after
infection comparing with their own respective parameters before
COVID-19. Study indicate that fever during the COVID-19 in-
fection had a negative impact on sperm quality, especially sperm
concentration, unlike in men without fever [21].

COVID-19-induced fever may be considered as one of the
important causes of pathospermia, but the intensity of influence
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of fever on semen quality requires further investigation. More-
over, further researches are required to find the strict mecha-
nisms by which SARS-CoV-2 infection impacts the male re-
productive function/fertility and to estimate the terms of post-
COVID semen regeneration [22].

Q.F. Zhang et al. (2024) have been analyzed the semen pa-
rameters in 85 males within six months before COVID-19, with-
in three months after COVID-19 onset, and at 3—6 month after
recovery of viral infection. The results demonstrated that total
sperm count and sperm were much lower after viral infection
than before it. The gradual restoration of sperm characteristics
within 3—6 months after recovery was noted [23].

There is a possibility to accelerate semen recovery after CO-
VID-19. J. Aschauer et al. (2023) performed the prospective
research aimed to evaluate the effectiveness and safety of micro-
nutrient drug for improving of semen parameters in COVID-19
reconvalescents. Preparation contained L-arginine, L-carnitine,
folic acid, coenzyme Q10, zinc, vitamin E, selenium and gluta-
thione. Authors informed that after 3 months of micronutrient
supplementation semen parameters in the study group improved
rather than in Controls without nutritional support. There was a
proved increase in overall (p = 0.05) and progressive (p = 0.014)
motility as well as in the vitality (p = 0.0004) of spermatozoa at
the 3" month of treatment while in Controls there were no signifi-
cant changes in any semen parameter [24].

L. A. Jiménez-Lopez et al. (2023) reported that semen vol-
ume (COVID-19: 1.9 mL vs Controls: 2.5 mL; p<0.05) and
sperm concentration (COVID-19: 41.5x106/mL vs Controls:
59x106,/mL vs. COVID-19; p<0.005) were statistically lower
in COVID-19 reconvalescents, but changes were within normal
WHO limits and not critical [25].

Meta-analysis performed by X. Lan et al. (2023) demon-
strates that the semen volume (normal considered as 2-6 ml) of
participants in the COVID-19 test group was a little bit lower
than normal rate, but the difference was statistically insignifi-
cant (RR = —0.10 [-0.45, 0.26], Z = 0.52, P = 0.60). Available
data demonstrates that the sperm count in males from CO-
VID-19 group was lower than that of the Controls with sta-
tistically significant difference. The sperm count of the males
with COVID-19 was statistically decreased compared with the
controls (RR = —45.28 [-66.38, —24.19], Z = 4.21, P = 0.0001).
However, the real influence of COVID-19 on sperm count was
considered as unclear because of small number of studies on that
topic at present as well as regional differences and small sample
sizes have been analyzed.

The sperm concentration and progressive sperm motility in
the COVID-19 group was lower than that of the Controls, but
without statistical difference (RR =—15.65 x 106 [- 31.52 x 106,
0.21 x 106], Z=1.93, P=0.05and RR =—1.57 [-12.09, 8.96], Z
=0.29, P = 0.77 respectively) [26].

The level of semen DNA fragmentation can be considered as
a predictive factor of successful fertilization. S. Shi et al. (2023)
reported significant increasing in the number of spermatozoa with
fragmented DNA after COVID-19 and did not recommend that
males after COVID-19 infections have a pregnancy plan within
three months as a spermatogenic cycle [27].

The semen DNA fragmentation (mean 41.1£29.2) was sig-
nificantly higher in post-infection patients comparing with Con-
trols. The same study registered reducing of sperm concentration
(mean 38.74+32, p<0.01) and total motile sperm count (mean
55.3+66.8, p<0.01) in the COVID-19 group [28].
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S. Ghosh et al. (2022) found that COVID-19 revealed down-
regulation of semenogelin-1 and prosaposin, two proteins respon-
sible for normal male fertility. Authors demonstrated the altera-
tion of semen proteome in COVID-19 convalescents that may
disrupt their reproductive function despite the patient’s clinical
remission. Totally 21 semen proteins were downregulated and 27
were upregulated in COVID-19-recovered males. In Controls
the median sperm concentration was 42.5 (17—78) million/mL
and it was statistically lowered to 24.0 (1-72) million/mL in re-
covered males (p-value = 0.013). A similar tendency was noted
in spermatozoa motility where Controls had 50% (40—80) motile
sperms, that was statistically higher than 10% (0-65), p =1.130 x
10-°. Normal sperm morphology in Controls was 8.5% vs 2.5% in
recovered group [29].

O. Fedoruk et al. (2022) informed that the most significant
changes in spermograms after COVID-19 disease are increased
viscosity (+72,8%) and dilution time of ejaculate (+33,1%) as
well as reducing of number of progressively motile spermatozoa
(-24,5%), which might be interpreted as acquired viscopathy af-
ter COVID-19 [30].

Interestingly, that according to L. Montano et al, (2021) semen
quality could be considered as a potential susceptibility indicator to
SARS-CoV-2 insults in polluted areas and may be used as an early
environmental and health marker for males. Tt can help to predict the
risk for harmful effects of the SARS-CoV-2 epidemic. [31].

Numerous anti-COVID vaccines have been developed and
used all over the world. It is hardly surprising that scientists
wanted to study the possible consequences of this vaccination
on spermatogenesis.

D. C. Gonzalez et al. (2021) analyzed the spermograms of 45
males before and after anti-COVID-19 vaccination. 21 (46.7%)
men received BNT162b2 and 24 (53.3%) men received mRNA-
1273. After the second vaccine dose, the median sperm concentra-
tion significantly increased from 26 million/mL (IQR, 19.5-34) to
30 million/mL (IQR, 21.5-40.5; P=.02) and the median of total mo-
tile sperm count from 36 million (IQR, 18-51) to 44 million (IQR,
27.5-98; P=.001). Semen volume and sperm motility also signifi-
cantly increased. Authors did not find the significant decreases in
any semen parameter among this cohort of healthy participants.
Oppositely, obtained data demonstrated statistically significant
increases in all sperm parameters that might be explained by the in-
creased abstinence time before the second semen sample [32].

L Gat et al. (2022) found that COVID-19 vaccine BNT162b2
temporarily impaired semen concentration and total motile count
among 37 sperm donors at once after complete vaccination. But, at
the 145™ day of observation it was registered overall recovery. Se-
men volume and sperm motility were not impaired at all [33].

T. S. Chillon et al. (2023) have detected the antibodies to
SARS-CoV-2 in seminal plasma but semen parameters were un-

affected by them. Authors suggested that antibodies to SARS-
CoV-2 can cross the blood-testis barrier [34].

Ohara Y. et al. (2023) did not find significant differences
in basic semen findings and parameters of the sperm chroma-
tin structure assays in ten males who have been vaccinated by
BNT162b2 mRNA COVID-19 vaccine [35].

Analyzing 12-cohort studies involving 914 participants,
J. Huang et al. (2023) concluded that inactivated COVID-19
vaccines, messenger ribonucleic acid, and viral-vector CO-
VID-19 vaccines are safe for male reproductive health and had
no detrimental impact on semen quality [36].

Based on results of 2955 semen samples collected from 564
individuals in China, vaccinated with inactivated COVID-19
vaccine, n=506 (89.72%); mRNA vaccine, n=10 (1.77%) and re-
combinant new coronavirus vaccine (CHO cells), n=7 (1.24%),
T. Yang et al. (2024) suggested that receiving the COVID-19
vaccine is not significantly associated with sperm quality param-
eters. However, the limitation of presented study might be a small
number of participants vaccinated by mRNA vaccine and recom-
binant new coronavirus vaccine [37].

S. Barda et al. (2022) examined the effect of the BNT162b,
mRNA SARS-CoV-2 virus vaccine on sperm quality in 33 sperm
donors. 425 samples were collected before the vaccination, while
473 samples were received after it. Researchers summarized that
BNT162b, SARS-CoV-2 vaccine has no deleterious effect on
sperm quality [39].

Basing on literature review, K Leisegang et al. (2023) sum-
marized that there is currently no evidence of a negative impact
of COVID-19 vaccination on sperm [39].

The presented review of latest sources demonstrates the proven
negative impact of COVID-19 on semen quality. Numerous Au-
thors came to a conclusion about harmful influence of viral infection
on semen volume, total sperm count, concentration, motility /vi-
ability and DNA fragmentation. Some of them did not find the sta-
tistical correlation between COVID-19 onset and semen volume,
concentration and progressive sperm motility. All of the authors
agree that the specified changes in sperm parameters are temporary
with tendency to normalization over time. The terms of semen re-
storing may vary from 3 months and beyond. Taking into account
the importance of a normal spermogram during artificial and natu-
ral insemination, that terms are the subjects of ongoing and further
scientific researches.

CONCLUSIONS
There is evidence that SARS-CoV-2 infection leads to worsen-
ing of semen quality thereby may damage male reproductive func-
tion. Gradual restoration of semen parameters has been registered
with different terms to normalization. There is no confirmation of
harmful effects of anti-COVID-19 vaccines on the sperm.

Information about authors
Nikitin Oleg D. — MD, PhD, DSc, Professor, Head of the Department of Urology, Bogomolets National Medical University,

Kyiv; tel.: (067) 209-42-22. E-mail: o.nikitin@i.ua
ORCID: 0000-0002-6563-7008

Kvach Mykola D. — MD, PhD, Assistant of Professor, Department of Urology, Bogomolets National Medical University,
Department of Urology, Kyiv; tel.: (067) 714-14-43. E-mail: koach@ukr.net

ORCID: 0000-0002-3019-1544

Dezhniuk Petro P. — graduate student, Department of Urology, Bogomolets National Medical University, Department of
Urology, Kyiv; tel.: (096) 402-86-31. E-mail: petrodeznuk@gmail.com

ORCID: 0009-0005-0706-3375

Yasynetskyi Mykola O. — Assistant of Professor, PhD, Department of Urology, Bogomolets National Medical University,

Kyiv, tel.: +38-097-60-66-997. E-mail: yasinetskiy nick@ukr.net

ORCID: 0000-0002-4426-1769

HEALTH OF MAN / 3/I0POB'ST YOJIOBIKA + No2 (89)/2024
ISSN 2787-7315 (Print) | ISSN 2786-7373 (Online)

51



NEKUIT TA ornaam

Bnnus COVID-19 na penpoayKTUBHY (hyHKLIIO
yonosgikis (Ornapn nireparypu)

O.4. Hikitin, M. []. KBau, I1. I1. exHiok, M.O. SicuHeLbknii
Hamnionanxsauit Mmenunuii ynisepcurert imeHi O. O. boromousis, m. Kuis

ITangemisi kopouasipycuoi xgopoou (COVID-19) kapauHaibHO 3MiHIIA OBCSIKAEHHUIA CIIOCI0 JKUTTS JIO/ICTBA TA CTEPEO-
tunu noBeiHku. [lepeHecena BipycHa iH(eKIiisi yacTo 3ajyuinajia BiITepMiHOBaHI YCKJIA/JHEHHS B Pi3HUX OpPraHax i cucre-
MaX PeKOHBAJIECIEHTIB.

HemonagHo 0y:io ony6iikoBano uncienti 3gitu npo Biums COVID-19 ua sikicts cniepmu ta hepTuiibHicTh 4010BiKiB. Me-
TOIO JIaHOTO JOCJ/)KEHHS € aHajli3 Cy4acHHMX ITyOJiKalliil, NPUCBIYEHHX BILIMBY KOPOHaBipycHOi xBopoou 2019 ta antu-
KOBi/IHUX BaKI[IH Ha TapaMeTPH CIePMH.

IIpoananizoBano 28 crareii 3 Haykomerpuunoi 6azu SCOPUS, siki 6yau onyouikoBani y 2021—2024 pp. Ta npucssyeni
BHBYEHHIO MOKa3HUKIB ciepMaToreHe3y y pekonBaiecientiB COVID-19. Vci nocaignuku iy BHCHOBKY PO HeraTHB-
HMIi BIUIUB KOPOHABIPYCHOI iH(EKILii, OB’ I3aHOI 3 TSKKUM rOCTpUM pectiparopuum cuuapomoM (SARS-CoV-2) Ha 00’em
CIepMH, 3arajbHy KiIbKiCTh CIIEPMATO30i/iB, iX KOHIEHTPAIIil0, PYXJIHUBiCTh/:KUTTE3AaTHICTD i Pparmenrarniio THK. 3a-
PEECTPOBAHO 3HUKEHHS peryJsiii cnenudivnux OGilKiB, M0 BiANOBiAAIOTH 3a HOPMaJIbHY (PEPTUIBHICTD Y0AO0BIKiB. JlesKi
aBTOPH HE BUSIBWIM CTATUCTUYHOI Kopesiii Misk nepenecenum COVID-19 ta 06’€MOM, KOHIIEHTPAIII€IO i IPOrPeCcyIouoio
PYXJIUBICTIO criepMH. Y ¢i BOHH BBa:KalOTh, 1[0 3a3HAaY€Hi 3MiHM MapaMeTPiB CHePMH € THMYACOBUMU 3 TEH/IEHILI€I0 /10 HOP-
MaJli3allii IpoTsIroM MeBHOTO NMePioAy MiCIsI Oy KaHHS.

3riHo 3 NpoaHaIi30BaHMMM POOOTAMH, TEPMiHU BiJHOBJIEHHS Pi3HUX NAPAMETPIB CIIEPMH MOKYTh KOJIMBATUCS BiJ 3 Mic i
oirbure. OT3Ke, iCHYIOTD EPEKOHINBI J0Ka3u TOro, o iHdekuis SARS-CoV-2 npusBoauTh 10 MOTipuIeHHSs! IKOCTI cep-
MH, 1[0 MOK€e MOTipIIUTH PEeNPOAYyKTHBHY (DYHKIiIO YOJIOBiKiB. BifdHaueHO MOCTynoBe BiZIHOBJIEHHS MOKAa3HUKIB CIIEPMHU
3 pi3HUMU TepMiHaMH 0 HopMaJi3anii. BogHouac Ha cboro/iHi HeMa€ MiATBePsKeHHS NIKiJ[JIMBOTO BIUTMBY aHTHKOBITHUX

BaKIIUH Ha SAKICTh CIIEpMHU.

Knrouosi cnosa: COVID-19, axicmv cnepmu, aumu-COVID-19 saxyunu, ppaemenmavisn /[HK, pepmunvricmo.

HaH[IeMiH KopoHasipycHoi xBopoou 2019 (COVID-19)
Pi3KO 3MiHWIA TIOBCAKACHHWI CIIOCIO JKUTTST 0N y
BCbOMY CBITi Ta HETAaTUBHO BILIMHYJIA HA IXHIO AKICTb )KUT-
Ts1. Enizemiuni oOMeskeHHsT pyiHHY BN 3BUYHE COlliaibHe
CTIJIKYyBaHHS MiX JIIOJBMH, a TlepeHeceHa BipycHa iHpek-
Iis1 4acTo 3aJuIiaga BilTepMiHOBaHi YCKIAJHEHHS B Pi3-
HUX OpraHax i cucreMax peKOHBAJECIeHTIB. [cHye ifiMo-
BipHiCTB TOTO, 0 KOpOHaBipycHa iH(eKis, nos’a3ana 3
BaKKHUM TOCTPUM PECIIiPATOPHUM CUHAPOMOM KOPOHABi-
pyc-2 (SARS-CoV-2), xapakTepusyeTbCsl NECTPYKTHUB-
HUM BIIJINBOM Ha CTaTeBe JKUTTS, PEKTUIBHY QYHKIIITO Ta
PETPOAYKTUBHY CHCTEMY 40JIoBiKiB [1, 2].

Ocrannim yacom 3’BUI0CsT 6araTo MOBiOMIIEHD MTPO
BB COVID-19 nHa gkicTb criepMu, 40I0Bivy (hepTuiib-
HICTD i AKICTb CTATEBOIO KUTTH.

MeTot0 IaHOTO JIOCIIIIZKEHHS € aHaJTi3 CydacHnX my0Ji-
Kartiif, mpucBstuernx BBy COVID-19 Ta anTuKOBiHIX
BaKIWH Ha SAKiCTb CHepMi. I3 3aCTOCYBaHHSAM METOANKH
TTOPiBHAIBHOTO aHATI3Y OCTiKeHo 28 cTaTell 3 HayKoMe-
tpuunoi 6azu SCOPUS,; saxi onybikosani y 2021-2024 pp.
Ta IPUCBAYEHI BUBUYEHHIO IIOKA3HUKIB CIIEPMATOreHe3y
y pekonsasnectienTiB COVID-19 ta/abo y 4osoBikis, siki
OyJIu BaKI[MHOBaHI BiJ KOPOHABIPYCHOI iH(EKIIii.

[Tprunnoio SARS-CoV-2 € ognomantorosuit PHK-
Bipyc, sIKUH HaJexuTh 10 migpoxy Sarbecovirus cimeii-
cra Coronaviridae i BBasKa€Tbcst CbOMUM KOPOHABipy-
coM, 1110 3/1aTHUH iHbiKyBaTH moei [3].

Ocnosai cumnromun COVID-19:

* Pi3Hi CTyneHi JTMXOMaHKH,

* iHTEeHCUBHUI KallleJlb,

* BTOMAQ,

* BTpara HIOXy Ta/ab0 CMaKy.

3asHavyeHi BUIE CUMIITOMH MOXKYTh OYTH IOB’sI3aHi 3
TOJIOBHUM 6oJieM, 6osieM y M’si3ax, GoJIeM y ropJIi, fiapeeto,
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BUCHUIIOM Ha IIKipi, 1I04epBOHIHHAM a00 MOAPA3HEHHIM
ou4eil i TOABOIO Pi3HUX TICUXIYHUX PO3TATIB.

Ilo nebesneunux oznak COVID-19 nanexars: yrpy-
HeHe JUXaHHd, CIUIYTaHiCTh CBIZIOMOCTI, 6inp y IPYAAX,
0OMEsKEHHST PYXJIMBOCTI Ta YCKJIaJIHEHE MOBJICHHSL. Y yac-
tuar xBopux Ha COVID-19 10 12-ro micsais micis tabo-
PaTOPHOTO OMYKAaHHS BUHUKAIOTDH iH(hapkTh abo iHCYIDb-
TH, iCHY€ HiJiBUIIEHA IMOBIPHICTH PO3BUTKY I[yKPOBOTO
niabery 1-ro Tuiy abo gementiii [4—6].

MMangemiss COVID-19 mnpussena 10 KapAMHAJIbHUX
3MiH y po/vHi i Tpo6JieM y ceKcyarbHiit MoBeAiHII JToei.
Cekcyasibte 30yKeHHsT Ta GakaHHS 3HUBUINCI B 000X
cTaTeil, 0COOMMBO V KiHOK, JJIST SIKUX XapaKTepHe 36ib-
IIEHHST BUKOPUCTAHHS CeKC-irpamox Ta mactypOanii. Ta-
KOK OYEBUJIHUMU CTaJd TPYAHOILI 3 IIOIIYKOM CEKCyasb-
HOTO MapTHepa Ta OPraHi3alli€lo CIiJIbHOTO /03B [7].
[Tapu nepeBaskHO BiJI3HAYaIM 3HUKEHHS YaCTOTHU CTaTe-
BUX KOHTaKTiB 1 yac maugemii COVID-19 i momipuuit
piBEHb AKOCTi CEKCYaJbHOTO JKUTTA IMOPiBHAHO 3 IXHIM
nocBizom y momanmemiuauii mepion [8]. HaBemeni dak-
TOPU HETATUBHO BILJIUBAIOTH HA PETPOAYKTUBHE 3/I0POB’S
cycrinberBa. TpuBamicts KapaHTHHY OyJia 3MiHHOIO, 110
6e3MocepeIHbO KOPETOBAIO 31 3HUKEHHSIM HapOKyBa-
Hocti y 13 eBponeiichbkux KpaiHax 3-momixk 24, sxi 6yiu
BRJIIOUEH] y HOCTiizKeHHs [9].

Aste He Jmuie comianbHi 0OMeXKEHHS i MOBEAIHKOBI
po6JIeMU MOKY Th BIJIMBATH HA PEIIPOLYKTUBHE 3110POB’sI
MOAPY KA. 370pOBa YOJIOBiUa criepMa € 000B’I3KOBOI0
MepeyMOBOIO YCIIITHOI BaTiTHOCTI Ta 370POB’S TLIOJA.
YucseHHi YNHHUKNA HABKOJIUIITHBOTO Cepe/loBUINA Ta I1a-
TOTeHW, BKJIOYa0YN BipycHi iHbekmii Ta indexii, mo
TepelaloThCsT CTAaTeBUM IIIJISIXOM, BiZIOMi SIK IIKiJJIWBI [T
criepmu [10, 11]. 3 2020 p. BrtuB SARS-CoV-2 na cim’ sy
piANHY CTaB TEMOIO IHTEHCUBHUX KJIIHIYHUX JOCJiKEHb.
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Opurinanpie pocuimpkenns G.G.G. Donders ta crmi-
BasT. (2022) Bcranosuio, mo PHK SARS-CoV-2 ue 6yJio
BUSIBJIEHO y CIIepMi Hi OGe3MocepesHbo TCsT 3apaskeHHs],
ami TmismHinTe (cepepHii TepMiH crocTepeReHtsT — 53 /IHi).
ITpote cepemtsa mporpecuBHa PYXJIMBICTL CIIEPMATO30i/iB
GyJia sHmskeHa y 60% ydacHUKIB, IPOTECTOBAHKX [TPOTSATOM
1 mic micast nepenecenoro COVID-19, y 37% Bumakax,
nporectoBanux yepes 1-2 mic micsist indikysanus, i B 28%
3paskax, mpotectoBanux uepe3 2 wmic micas COVID-19.
Cepenns KijbKicTh criepmu OyJia sHmKeHa y 37% 4osoBi-
KiB, sxi npoiinun tectyBanus g0 1 mic micaa COVID-19,
y 29% BUMAJKIB, SIKi TPOMIIIN TECTYBAHHS 3 TIEPIIOTO MO
APYTHii Micstib micyist BipycHoi indekiii, i y 6% ydacHukis,
SIKi TPONTIIN TecTyBaHHs yepe3 2 micarti micass COVID-19.
Ockimpkrr PHK SARS-CoV-2 He Oyia BUusiBIeHa Y CTIEpMi,
aBTOPH BCTAHOBWJIN, 110 criepma 4osoBikiB 3 COVID-19 €
MaTOJIOTIYHOIO, ITPOTE He 3apasHoio [12].

R. Nufiez-Calonge Ta cisasr. (2023) npoindopmysa-
JIM, 110 TIOPiBHSHO 3 MOKAa3HUKAMU CIIeEpMOrpaM /1o iHdi-
KyBaHH, mmicas oxyskanug Bing COVID-indexnii pexon-
BaJIECTIEHTH MAlOTh HIDKYY KOHIIEHTPAIIO CIepMaTo30i-
[iB i MEHIITY KiZIbKiCTh aKTUBHO PYXJINBUX CIIEPMATO30I/iB
6e3 cyTTeBUX 3MiH y Mopoiorii criepMarosoigis. 3arasb-
Ha KiJIbKiCTh CIIEPMATO301/[iB BUSABUJIACH IIapAaMETPOM, Ha
SIKUHT HaliO1IBII HETATUBHO BIJIMHYJIA KOPOHABIpyCHA iH-
dexiIrist. Y MoJTOBUHU JOCTIKYBaHUX Tel MTOKasHUK OYB
Ha 57% HWXKYUM Bijf BUCXifHux 3Haverb. HeraTusHuii
BB COVID-19 na KoHTeHTpaIliio Ta pyXJnuBicTh criep-
MaTO30i/liB He IMOKpAIyBaBCs 3 INIMHOM 4Yacy, a HaBIIaKU
OyB OibII BUPAKEHUM Yy 3pasKax, M0 AOCiIKYBaTUCS
yepes 100 auiB micas omy:xanns [13].

YomoBiKH, SIKi 0f1ysKaJIu Bijl JIETKoi Ta/abo BaskKoi hop-
mu COVID-19, npomgeMoncTpyBaji 3MEHIIEHHSA 00’'eMy
CIIepMU, 3MEHIIeHHS 3arajJbHOI KiJTbKOCTI CITepMaTO30i/1iB
i TOpyIIeHHS PYXJINBOCTI/SKUTTE3MATHOCTI CIIEPMATO30i-
niB. Baxxuso, 1o Bci 3apeecTpoBaHi 3MiHN TOBEPHYIH-
¢ 10 IIOYATKOBUX PIBHIB Yepes Tpu abo Oisbliie MicALiB
micis oxy:xkanus Bim COVID-19 [14]. Hagite momipna
ingexiis COVID-19 Moke 6yTH IIPUUNHOIO a300CHEPMIl,
SIKa MIBU/IKO 3HUKAE, KOJIM XBOPoOa mpunuHseTbes [15].

D. A. Paira rta crisasr. (2023) nosigomuiu, 1o 6e3cumii-
TomHa iHdekiiszs SARS-CoV-2 cnprunnmia pantoBy oJiiro-
aCTEeHO300CIEePMIl0, SIKa 3rOJIOM JIOCSTIIa a300CIepMii, KOTpa
IIOCTYTIOBO Ilepepocsia B CTilKy BasKKy OJIiITOHEKpO300cIiep-
Mil0 y TIOEZIHAHHI 3 OKCUIATUBHUM CTPECOM i MiocTepMi€ero.
XapakTepHo, 110 11l 3MiHU y cliepMi PO3BUHYJIMCS Y HALliEHTIB
6e3 TOPMOHAIBHOTO ACcOAIAHCY, YPOreHITa/IbHIX iH(eKIiit
a60 iHImMX HAKTOPIB, SIKi MOJKYTH IX CIIPUYMHUTH, BKIIIOYHO
3 BIUIMBOM BUCOKOI TeMIIEPaTypPU 30BHIIIHBOTO CEPEeOBUILA
abo pasiartii/ToKCHHIB/3a0pyIHIOIOUIX pedoBrH [ 16].

BBaskaerbcs, 1110 y 40JI0BIKiB, 4Ki 3aXBOpiJn Ha KOPO-
HaBipycHY iH(eKIliTo, YTBOPEHHS CIIepMaTO30i/IiB 3HILKY-
€TbCS IIJIIXOM TUMYACOBOI IMYHHOI GJIOKa[X aKTUBHOTO
Melio3y, a oTiM iMyHo-iHAyKOoBana (parmenTania JJHK
criepmi GJIOKY€ TPOLEC 3allIifHEHHsT (e3M0CePeHbO
B oonurti. Ili mpolecu € TMMYACOBUMU, TOMY ITiCJIsI O/LY-
JKAHHS XapaKTepUCTUKU CIIEPMU [TOBEPTAIOTHCA 10 1104aT-
KoBoTO piBHA. IMyHOMOTiUHNI Mexanism mocT-COVID-
Geswiiaaa nossrae B aaresii IgA ta IgG i3 ciepmaro30i-
JlaM¥ Ta MOAAJIBIINM HOKPUTTSIM criepMiiB anTtu-IgA abo
antu-IgG anrurinamu [17].
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Amnanizyioun 3pasku crepMu y 36 4OJIOBiKiB, XBOPUX
na COVID-19, i 45 3gopoBux pocuimkyBanux, B. Hu ta
criBaBT. (2022) milimIm BUCHOBKY, IO YOJIOBIKW TTCJIS
omyskaHHs y TepMiH Big 120 1o 150 aHiB MAOTh HIZKYY 3a-
raJbHy KiJbKiCTb CIIEPMATO30i/liB, HiK KOHTPOJbHA IPY-
114, TOJI SIK YOJIOBIKM 3 TEPMiHOM ITiCJIs1 Oy KaHHS TIOHA/L
150 AHiB He MPOAEMOHCTPYBAIU BiIMIHHOCTEN 3 KOHTP-
osbHOW rpynoto [18]. TloxiGHe peTpocrekTrBHE MOPiB-
HsLIbHE gocJipkents Oyso BukoHano A. S. Abdelaziz ta
A. M. Ghoneem (2024). 3-momix 134 pociimKyBaHux y
44 (32,83%) 6ymo sadikcoBano GescuMnTOMHMIT IEpebiT
COVID-19,y 68 (50,74%) Bigznavajuch jierki Ta moMipHi
cumnromu COVID-19, a'y 22 (16,41%) 4o0BikiB — Bax-
KU nepe6ir XBOpO6I/I. JlocyigHuKN BUSBUIIN, 11O ITicCJIs 2
POKiB criocTepeKeHHs He BUSIBJICHO TIPUHITUTIOBUX JIOBIO-
CTPOKOBUX 3MiH Mi’K PO3MipOM $I€EUOK, PiBHEM CTaTEeBUX
TOPMOHIB i ITapaMeTpaMu CIIEPMHU IO i MiCJIA 3aXBOPIOBAH-
g va COVID-19 [19].

P. Dai ta cniBaBTt. (2024) 3aznauymnu, mo indexuisa
SARS-CoV-2 nopymiye rinoranamo-rinodisapHo-roHa-
HY BiCh, 1[0 HETATUBHO BIUIMBAE HA TPUAATOK S€YKA Ta
criepmarorenes [20].

C. Cakir Ta cmiBaBt. (2023) peTpOCHEKTHBHO MPO-
anamisyBasin 342 3pasku ciMgHOI piannHu 10 Ta TMmicaA
COVID-19. ABtopu 3apeecTpyBalll 3HAYHE 3HIDKCHHS
3araJibHOI KIJIBKOCTI CIIePMAaTO30i/liB B €AKYJIATi, 3MeH-
MIeHHsT 06’eMY CIIEpMHU, KiJTbKOCTI CIIEpMaTO30iliB 3 TPO-
TPECHBHUM DPYXOM, 3arajibHy KiJIbKiCTh PYXOMHUX CITep-
MaTO30iiB i KiJbKiCTb CIEepMaTO30iliB 3 HOPMAJIbHOIO
Mopdoorieto micasa iHdikyBanHsa TOpiBHAHO 3 iXHIMU
Bixnmosiganmu napamerpamu 10 COVID-19. ocnimxken-
HS TPOZIEMOHCTPYBAJIU, 1[0 JIMXOMaHKa Iiji yac iHdex-
nii COVID-19 crpaBisisia HeraTUBHHUI BILIMB Ha SIKiCThb
CTIepMHU, 0COOJIUBO Ha KOHIIEHTPAILTO CIEPMHU, Ha BiZIMiHy
Bi/l 40JIOBiKiB 6€3 o3HaK JuxoMaHku [21].

JIuxomanky, cnpruynaeny COVID-19, moxna BBaka-
TU OJHI€I0 3 BAKINBUX IIPUYMH TATOCIEPMii, aje iHTeH-
CHMBHICTb BIUIMBY JIMXOMAaHKHU Ha SIKICTh CIIEpPMU MOTPebye
MOJIAJIBIIIOTO Jocikents. Kpim Toro, HeoOXiIHi TToab-
I AOCJTipKeH s, 1100 3HATH TOYHI MeXaHi3MHU, 3a J0I0-
Moroto gkux ingektis SARS-CoV-2 BrimBae Ha 40J10Bi-
gy PenpoayKTUBHY (DYHKINIO/(PepTUiIbHIiCTh, i OMiHUTH
TepMminu perenepariii ciepmu micas COVID-19 [22].

Q. F. Zhang Ta cniBasr. (2024) npoananiisyBaiu ma-
pameTpu crepmMu y 85 4YOJIOBIKIB TpoTsirom 6 Mic 110
COVID-19, npotgarom 3 Mic Ticas ToYaTKy 3aXBOPIO-
Baruag Ha COVID-19 Tta yepe3 3—6 mic micasa omxyKaHHs.
PesysnbraTnl 3acBimuniy, Mo 3arajbHa KiTbKiCTh criepMa-
TO30iiB OyJia HabaraTo HUKIOIO IiCJs BipyCHOT iH(eKILT,
HiX /10 Hel. BizizHaueHo nmocTynose BiIHOBJICHHS XapaKTe-
PHUCTHUK criepMu 1potsiroM 3—6 Mic micuist omy»kauus [23].

IcHy€e MOXKJIMBICTD MTPUCKOPUTH TEMITH BiJIHOBJICHHS
nokasHukis criepmorpamu micas COVID-19. J. Aschauer
ta cmiBaBT. (2023) mpoBesn MPOCIEKTHBHE OCTi/KEH-
H$I, CIIPAMOBAHE Ha OILiHKY e)eKTUBHOCTI Ta He3medHocTi
6araTOKOMIIOHEHTHOTO TIpernapary JJisi MOKPaIleHHs Mo-
Ka3HUKiB criepmu y pekonBazneciieHTiB COVID-19. Tlpe-
nmapar MictuB L-aprinin, L-xapuitus, doxieBy kucioty,
koensum Q10, uuk, Bitamin E, ceen i rryration. ABTo-
pU TIOBiOMUJIN, 10 Ticasd 12 Tk 3acToCyBaHHS KOMII-
JICKCY MIiKpPOEJIEMEHTIB IapaMeTpHu CIIePMU Y TOCJiJKY-
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BaHiil rpyni nmokpamuiancs, y Toil yac sik y KOHTPOJIbHIl
rpymi 6e3 jikyBaHHs 36epiragach marocrepmis. Byso 3a-
PEECTPOBAHO JI0Be/IeHe MifBuIneHHs 3aranabHoi (p=0,05)
i mporpecyiouoi (p=0,014) pyxamBocTi, a TaKOXK KUTTE-
snatHocTi (p=0,0004) crepmaTosoiznis na 3-it Micaun Ji-
KYBaHH$, TO/i SIK Y KOHTPOJIbHIi TpyIIi He 6YJI0 CYyTTEBUX
3MiH y JKOZIHOMY 3 ITapaMeTpiB criepMu [24].

L. A. Jiménez-Lopez ta cniBast. (2023) nosigomuiiy,
mo o6’em criepmu (1,9 Mt vs 2,5 mur; p<0,05) 1 KoHTIEHTpa-
nis cepmu (41,5x108/ma vs 59x108/mur; p<0,005) Gym
CTaTUCTUYHO HIDKYNMU y pekonBaseciientis COVID-19
MOPiBHSHO 3 KOHTPOJIBHOIO TPYIOIO 3/I0POBUX YOJIOBIKIB,
npoTe 3a3HaueHi 3Minu Oy y Meskax Hopmu BOO3 Ta He
Oy kputnaHumu [25].

Mertaananis, Bukonanuii X. Lan Ta cmiBaBt. (2023)
JEMOHCTPYE, 10 06’€M CIIEPMHU OCTIUKYBAHUX 3 TPYMH
pexonsasectientis COVID-19 6yB femo HuKYuM 32 HOp-
MasIbHUI ToKaszHUK (2—6 mur), aje pisHuIs GyJa cratuc-
tuuno Hesznauymoo (RR =-0,10 [-0,45; 0,26], Z = 0,52,
P =0,60). Hagsui mani cBiguaTh, M0 3arajbHa KiJbKiCTbH
CriepMaTo30iaiB y 4osoBikis i3 rpymu COVID-19 Gyna
HUKYOI0, HisK y KoHTposibHil rpymi (RR = —45,28 [-66,38;
—2419], Z = 4,21, P = 0,0001). [Ipore peasbuuii BIanB
COVID-19 Ha KinbKicTb cliepMaTo30i/liB BBa)KaBcs He-
3PO3yMIJINM Yepe3 HEBEJIUKY KibKICTb JOCIKEHD 3 11bO-
ro NMATaHHS, a TAKOX 4Yepe3 perioHasbHi BiAMiHHOCTI Ta
HEOCTATHIH po3Mip BUOIpKH.

KomnmenTpartist criepmMaTo30i/1iB i KiJbKicTh criepMaTo-
30iiB 3 mporpecyiouoio pyxausictio y rpyni COVID-19
OyJIM HUKYMMHU, HiK Y KOHTPOJIbHIN rpymi, ane 6e3 cra-
tuctuanoi pizuuii (RR = — 15,65 x 106 [- 31,52 x 106,
0,21 x106],Z=1,93,P=0,05i RR=-1,57[-12,09, 8,96],
7 =10,29, P = 0,77 Bignosinno) [26].

Pisens pparmentamnii /IHK crepmm MosxHa posrisa-
TH K TPOTHOCTUYHNN (DaKTOp YCIINIHOTO 3aIlTiIHEHHS.
S. Shi ra cuiBasr. (2023) noBigomusu 11po 3uauHe 36iJ1b-
IIEHHS KiJIBKOCTI crepMaTo30ifiB i3 (¢parMeHTOBaHOIO
JAHK micnig COVID-19 i pexomeHmyBaau 4YoJIOBiKam
micas ingikyBanas COVID-19 muanyBaTu BariTHiCTD iX
JIPY’KUH He paHile Hixk depes3 3 Mic mics omyskanss [27].

Pien» ¢parmenranii JIHK cmepmu  (mexiana
41,1£29,2; p<0,01) 6yJia 3HAUHO BUIIOIO Y MOCTiHDEKITiii-
HUX TAI€HTIB MOPiBHSHO 3 KOHTPOJIEM. Y I[bOMY CAaMOMY
JOCTIKeHHI GyJI0 3apEeECTPOBAHO 3HWIKEHHST KOHIIEH-
Tparii ciepmu (Meniana 38,74+32; p<0,01) i s3arampHOi
KiJTbKOCTI pyXoMuX criepmMaros3oinis (Memiana 55,3+66,8;
p<0,01) y rpyni COVID-19 [28].

S. Ghosh racriasr. (2022) sadbikcysanu, mo COVID-19
TIPU3BOJINTD 110 3HMKEHHSI eKcnpecii ceMeHorestiny-1 i po-
caro3uHy — JBOX OLJIKiB, BifMOBiZAMBHUX 3a HOPMAJIbHY
YOJI0BivYy (hepTHIBHICTD. ABTOPH BUSBIJIN TIOPYIIEHHS KOH-
TIeHTpartii crerudivHx MPOTEiHiB cepMn y peKoHBajec-
nieatis COVID-19, 1o, He3Bakatoun Ha KJIHIYHY pemiciio
TIAIiE€HTA, MOKe MOPYIIUTH HOTO PerpoyKTUBHY (QYHKILIO.
3arajioM y 40JI0BiKiB, siki oztyskamu Bin COVID-19, koniien-
Tpartist 21 6ika criepmu Gysa 3HUKeHa, a 27 — MiBUIIEHA.
Y KOHTPOJIBHIN TPy cepefHs KOHIIEHTPAIls CIepMaTo-
30iziB craHoBmma 42,5 (17-78) mus/mi i Gyma cratuctind-
Ho Bumoio anixk y COVID-19 pekonBasectientis (24,0
(1-72) mun/mm; p=0,013). Anasnoriuna teHgeHmis OyJa
Bi/IdHAueHa MO0 PYXJMBOCTI CIIEPMATO30I/iB, a came: y
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KOHTPOJIbHIN TPy nokasHuk cranosrB 50% (40—80) pyx-
JIBUX CTIEPMATO30I/IiB, 1[0 OYJI0 CTATUCTIYHO BUIIKM, HIK
pexonBasiectienTis (10% (0-65); p=1,130). Yacrka criepma-
TO30iIiB 3 HOPMATBHOIO MOP(MOIOTIEI0 Y KOHTPOIBHIH TPy
craHoBuIIa 8,5% 1potH 2,5% y rpyTi oxy:KaHHs [29].

O. Denopyk Ta criBapt. (2022) BcTaHOBUJIN, 10 Hali-
GiJIBIIT CYTTEBMMU 3MiHAMK y CIIEpPMOTpamMax y MOCTKOBII-
HUH TIepiozt GyJin I0CTOBipHE 361/IbIIEHHS B'SI3KOCTI CiM sIHOT
piannn (Ha 72,8%), yacy ii pospimkenns (Ha 33,1%) ta
TEHJICHITiS IO 3MEHTIIEHHST YaCTKU aKTHUBHO PYXOMUX CIIep-
Marto30iniB (Ha 24,5%). [ligBurieHHst B'sI3K0OCTi Ta 4acy po3-
PIZUKEHTST eSTKYJISITY iHTEPIPETYETHCST aBTOPAMH SIK HaOyTa
Bickozomnatig micssg nepenecenoro COVID-19 [30].

3rigno 3 L. Montano Ta cnisaBt. (2021), morana
SAKIiCTh CTIEPMU MO3Ke PO3TJISAAATUCS SIK TOTEHITITHMIT TT0-
kas3HuK crnpuiiHATanBocti 10 SARS-CoV-2 y perionax i3
3a0Py/IHEHOIO €KOJIOTIEI0 | MOYKe BUKOPUCTOBYBATHUCS SIK
paHHill MapKep BaKKOTo mepebiry KopoHasipycHoi index-
il y yososikis [31].

Yucaenni antu-COVID-Bakiunu po3pobJieti ta Bu-
KOPHCTOBYIOThCS B ycboMy cBiTi. [linmkom mpupomHo, 1110
BYEHI XOTiJIM BUBUUTHU MOJKJIUBI HACJIIJIKY IIbOTO IIEIIeH-
HS Ha CIIepMaToTeHes.

D. C. Gonzalez ta cnisasr. (2021) npoanasisysaiu
criepMorpaMu 45 4OJIOBIKIB 10 Ta IIic/ist BaKIMHAIIiI IIPOTH
COVID-19. Bakiuny BNT162b2 orpumas 21 (46,7%) uo-
noBik, BakimHy MPHK-1273 — 24 (53,3%) ocobw. ITicst apy-
roi /103U BaKIIMHU Cepe/HsT KOHIEHTpAIlisl CliepMaTo30i/liB
3HauHO 3poca 3 26 mua/Ma (IQR, 19,5-34) mo 30 muH/Mit
(IQR, 21,5-40,5; P=02), a cepents KiJbKiCTh PYXOMHX
criepmarosoizis — Bix 36 M (IQR, 18-51) no 44 M (IQR,
27,5-98; P=001). O6’eM criepmMu Ta pyXJIMBICTh ClIEPMATO-
30i/liB TAKOK 3HAYHO 36LMBIIMINCS. ABTOPH He BUSBUIN
3HAYHOTO 3HIKEHHS GY/Ib-SIKOTO MapamMeTpa CIIepMU Ceper
1iei koropTu 3710poBUX yyacHukiB. Hasmaku, orpumani gani
TIPOJIEMOHCTPYBAIM CTATUCTUYHO 3HAYYIIE 3POCTAHHS BCiX
[apaMeTpiB CHEPMU, 10 MOXKHA MOSCHUTU 30LIbIICHHIM
yacy yTpUMaHH4 1iepe/] IPYTUM 3pa3koM criepmu [32].

I. Gat ta cmiBaBr. (2022) 3’sscyBasiu, 110 BaKI[MHA ITPO-
i COVID-19 BNT162b2 TuMyacoBo Horipiiye KOHIeH-
TPaIlilo CIIepPMU Ta 3aTaTbHY KilbKiCTh PYXOMHUX PEYOBUH
y 37 mOHOPIB criepMu 0/ipasy MicJisg TMOBHOI BaKITMHAIII.
Aunte Ha 145-y 106y cniocrepeskeHHs 3adikcoBaHO 3arajb-
He oxyxkaHHs. O6’eM criepMu Ta PyXJUBICTh CIIEPMATO30i-
1B He Oysin mopymieHi B3arasmi [33].

T. S. Chillon Ta cmiast. (2023) BcTaHOBHIN HasIB-
mictb anTuTia 10 SARS-CoV-2 y cimaniit mmasmi. [1po-
Te 3a iHpOpPMAITi€io TOCHIIHNUKIB 3a3HaYeHi TPOTETHN He
3/1aTHI BIVIMBATU Ha IapaMeTpu crepMu. ABTOpHU 3a3Ha-
yuin, mo antutiia 1o SARS-CoV-2 spathi nponukatu
Kpi3b reMaToTeCTUKYJIApHU Gap’ep [34].

Y. Ohara Ta cniBasr. (2023) He 3HAWUNLIN CYyTTEBUX
BiIMiHHOCTe!l B OCHOBHUX TTOKa3HWKAaX CIIEPMHU Ta Trapa-
MeTpax aHaji3y CTPYKTypH XPOMATHHY CHEpMHU y Iecs-
TH YOJIOBIKiB, siki Oysu Bakiunosani MPHK-Bakuuuoo
BNT162b2 nporu COVID-19 [35].

Awnasizyioun pesynbraTé 12 mociifzkeHb 3a ydacTio
914 yvacnukis, J. Huang ta cmiBast. (2023) miftiim Bu-
CHOBKY, 1[0 Pi3Hi aHTUKOBIAHI BakIHN Ge3edHi st pe-
MPOYKTUBHOTO 37I0POB’ST YOJIOBIKiB i He MAIOTh TITKi/IJIN-
BOTO BIUTMBY Ha SKicTh criepmi [36].
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Ha mizcrasi pesysbratiB 2955 3paskiB criepmu, OTpu-
MaHux y 564 oci6 y Kwurai, BakiMHOBaHMX iHAaKTHBOBA-
HOI0 aHTUKOBiZHOWO BakiuHoio — 506 (89,72%), MmPHK-
BakimHoio — 10 (1,77%) ta pekoMGIHAHTHOIO BaKIIMHOIO
(xkaituan CHO) — 7 (1,24%) 4osi0BiKkiB, aBTOpU NpUILyC-
TUJIU, 10 BAKIIMHAILIS iCTOTHO HE BILJIMHYJIA HA IAPAMETPU
sKocti criepmu. [IpoTe MeTOMOIOTiYHIIM HETOJIIKOM TTpe/I-
CTaBJIEHOTO JIOCII/KEHHST MOsKe Oy TH HEBETNKA KiJbKiCTh
yYacHUKiB, BakmmHoBaHnX MPHK-Bakmmnoo ta pekom-
GiHAHTHOIO KOPOHABIPYCHOIO BAKIIMHOIO, IO HE J03BOJISE
POOUTH CTATUCTUYHO 3HAUY LI BUCHOBKH [37].

S. Barda Ta crisasr. (2022) pocsiKyBasy BIJIUB aH-
tukoponasipycHoi MPHK-sakimuun BNT162b Ha skicts
cimM’saHoi piguan y 33 gonopis ciepmu. 1o wmernients 6yJio
Bizibpano 425 3paskiB CiM'STHOT piHM, MCIIS TETIEHHS
— 473 3paszku. [locmigHuku pe3oMyBasid, MO BaKIMHA
BNT162b nipotu SARS-CoV-2 He Ma€ MIKiiJIMBOro BILIU-
BY Ha sIKicTb criepmu [38].

[pyHTyIouMCh Ha oI/ cydacHoi miteparypy, K Leisegang
Ta in. (2023) BBa)karoTh, IO HA JAHWIT MOMEHT HEMAE J10-
Ka3iB HeraTWBHOTO BITUBY BaknuHailii mpotu COVID-19
Ha SKiCTb ciM’aHOI pigunu [39].

Ornsn octaHHixX JiTepaTypHUX JDKepes JIeMOHCTPYE
nosenennii HeratuBHuil BIimB COVID-19 nHa axicts

criepmu. YucsaeHHi aBTopu AN BUCHOBKY TIPO TIKi/I-
JIUBUI BIUIMB BipycHOI iHdekiii Ha o0’eM crepMmu, 3a-
raJbHy KiJIBKiCTh CIIEPMATO30i/liB, KOHIIEHTPAILIO, PyX-
JINBiCTD/’KUTTE3AATHICTD i PpparmenTario JHK crmepmn.
[ledki 3 HUX He BUSIBUJIM CTAaTUCTUYHOI KOPEJAIii Mixk
saxpoptoBanHsaM Ha COVID-19 ta 06’eMoM, KOHIIEHTpa-
1i€to i mporpecyovoo pyxJiusictio criepmu. Bei aBropu
MOrOJKYIOThCS, 10 3a3HaYeHi 3MiHM NlapaMeTpiB criepMu
€ TUMYaCOBUMU 3 TE€H/IEHILI€I0 10 TOCTYIIOBOI HOpMaJli3a-
nii. TepMminu BiJHOBJIEHHS CIIEPMU MOKYTb KOJUBATHUCS
Bia 3 Mic i Gisibine. BpaxoByoun Bak/JMBICTh HasiBHOCTI
HOPMaJIbHUX ITapaMeTPiB ClIepMOTPaMU JIJId HITYYHOTO Ta
MIPUPOAHOTO 3AIIIHEHHS, i TEPMiHU € IIPEeJIMeTOM I10-
JAJIBIINX HAYKOBUX JIOCJi/IKCHD.

BUCHOBKMU
IcnytoTh mokasu Toro, mo 3axBopioBaHHA Ha SARS-
CoV-2 HeraTuBHO BIJIMBA€E HA SIKICTh CHEPMHU, 1110 MOXKE
MOTIiPITUTH YOJIOBiYYy PENpOAYKTUBHY (QyHKII0. BinsHa-
YEHO IIOCTYIIOBE BiZIHOBJICHHA ITOKA3HUKIB CIIepMOrpaMu
B TocTiHdeKIiftnuit mepiosa. Tepminn moBHOT HOpMasiza-
i Bcix mapameTpiB ciM’stHOI pignHu TOTPeGYIOTH YyTOU-
nenns. Hemae miaTBepkenns MIKiIINBOTO BIUINBY aHTH-

KOBIJIHMX BaKIIMH HA AKICTb CIIEPMU.
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