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EVALUATION OF THE IMPACT OF VACCINATION FROM COVID 19 ON THE COURSE
AND THE OUTCOMES OF THE IVF PROGRAM

V.A. Nehorosheva!, T.M. Jussubaliyeva!, M.S. Shishimorova'
nstitute of Reproductive Medicine, Almaty, Kazakhstan

Relevance: Regarding the COVID-19 pandemic that
began in 2020, the issue of the impact of the disease on a
woman’s fertility continues to be debatable in the reproductive
medicine community. Since the development of vaccines,
misinformation has arisen regarding the negative impact
of vaccination on female reproductive function. Several
scientific papers proved the hypothesis wrong. However,
further study of the effect of the Sputnik V vaccine on a
woman'’s reproductive potential is essential.

The study aimed to evaluate the impact of vaccination of
female patients with the Sputnik V vaccine on the course and
outcomes of IVF/ICSI programs.

Methods: 1350 records of patients who underwent ART
cycles from 2020 to 2021 were reviewed. The selected
patients were divided into two groups: those vaccinated
before the IVF/ICSI program and those who did not receive
the vaccine. The groups were further divided into two age
categories: <35 and >35.

Results: The study showed no difference in the number
of received and mature oocytes between the two groups in
both age categories. No significant difference was found
in the average number of received blastocysts between the
control group and the study group (<35: group I - 4.3, group
IT - 3.9; >35: group III - 2.2, group IV - 2.0). Similarly, the
analysis of clinical pregnancy rate (CPR) did not demonstrate
a statistically significant difference (p>0.05).

Conclusion: The use of the Sputnik V vaccine against
SARS-CoV-2 by female patients did not significantly impact
the clinical and embryological indicators of the effectiveness
of ART programs.

Keywords: assisted reproductive technologies, covid-19,
intracytoplasmic injection, in-vitro fertilization, vaccination

Background: The SARS-CoV-2 RNA virus that causes
the acute respiratory syndrome disease COVID-19 has
affected more than 160 million people and sparked more
than 6 million deaths. The outbreak of COVID-19 infection
proved to be a test of strength for the entire global medical
community, demonstrating different levels of the healthcare
system’s alert around the world for such challenges [1].

As of April 2022, there were 497,057,239 confirmed
cases of COVID-19, including 6,179,104 deaths, according
to the World Health Organization. The worldwide mortality
rate from COVID-19 was 1.2% [2].

According to statistics, about 64.8% of the world’s
population has received at least one dose of the COVID-19
vaccine. In total, 11.41 billion doses of COVID-19 vaccine
have been injected and 12.6 million doses are currently being
vaccinated daily. In low-income countries, only 14.8% of the
population has received at least one dose of the COVID-19
vaccine, as set forth in statistical data [3].

It should be pointed out that pregnant women represent
one of the numerous high-risk groups for morbidity, mortality

and complications from COVID-19. A 2021 review of 10,000
pregnant women reported an increased mortality among
pregnant women compared with controls -11.3% vs. 6.4%,
respectively [4].

Despite the fact that the percentage of morbidity among
pregnant women differed insignificantly from those in
the general population, the percentage of complications,
including possible extragenital pathologies, rose with
increasing gestational age.

The highest risks of developing complications against
COVID-19 are observed in pregnant women with somatic
pathologies: chronic lung diseases, diabetes mellitus, diseases
of the cardiovascular system, arterial hypertension, oncology,
obesity (BMI> 30 kg/m?2), chronic kidney and liver diseases
[5]- Although there is increasing evidence on the safety of
vaccines in pregnancy, vaccination rates among pregnant
women remain low.

Hesitancy to vaccinate women of reproductive age has
been exacerbated by misinformation on social media that
COVID-19 vaccination causes infertility in women and
increases perinatal losses.

Recent data on pregnancy outcomes among vaccinated
women are encouraging, but these studies have small sample
sizes or data that do not fully reflect fertilization rates,
implantation rates, and early pregnancy losses [6, 7].

The purpose of the study is to evaluate the impact of
the Sputnik V vaccine on the course and outcomes of IVF/
ICSI programs in patients who received vaccination against
COVID-19.

Materials and methods: This retrospective cohort study
was undertaken in the clinic of the Institute of Reproductive
Medicine, the city of Almaty, Kazakhstan, involving the
patients who underwent ART programs followed by embryo
transfer (ET) from January 2020 to December 2021.

As the primary data source for the study, 1350 outpatient
records of patients treated with ART were analysed.

The inclusion criteria were: the age of the patient between
18 years and 40 years, the transfer of one or two embryos in a
fresh cycle. Exclusion criteria were: the presence of a severe
male factor in the history, the transfer of thawed embryos.

Taking into account the negative impact of the age factor
of women on the effectiveness of ART cycles, the subjects
were additionally divided into two categories by age: <35
and >35. The number of selected embryos for transfer was
regulated by individual indications for the transfer of one or
two embryos into the uterine cavity of a woman.

The selected cohort of patients was divided into the study
group, in which 486 patients were selected, vaccinated with
two components of the vector vaccine “Gam-COVID-Vac”
“Sputnik V” 1.5-3 months before the start of the in vitro
fertilization/intracytoplasmic injection (IVF/ICSI) program.
All patients were vaccinated in full, i.e., two components
of the Sputnik V vaccine with an interval of 21 days. The
control group consisted of 864 patients who did not receive
vaccination against COVID-19 and completed the IVF/ICSI
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program with a fresh cycle embryo transfer.

In the study group and control group, two age categories
were separated out: <35 and >35. Thus, the study cohort was
divided into 4 groups:

Group I - the study group of patients under 35 years of
age who received the Sputnik V vaccine;

Group II - the study group of patients over 35 years of
age who received the Sputnik V vaccine;

Group III - the control group of patients under 35 who
did not receive the vaccine;

Group IV - the control group of patients over 35 years of
age who did not receive the vaccine.

The study groups were analysed with the key performance
indicators of ART programs; the average number of received
oocytes, the number of mature oocytes per transvaginal
puncture (TVP), information on the cleavage of embryos and
their blastulation on days 5 and 6, the number of good-quality
blastocysts, as well as the number of transferred embryos into
the uterine cavity were calculated. Based on the results of
ART programs, the clinical pregnancy rate (CPR) and early
losses up to 12 weeks were assessed.

In patients enrolled in the study, two main protocols of
controlled superovulation stimulation were used: a long
protocol with gonadotropin releasing hormone agonists
(Diphereline®, France) and protocol with gonadotropin
releasing hormone antagonists (Cetrotide®, Germany). After
receiving the woman’s oocytes on the day of the follicle TVP,
the fertilization was carried out with the husband’s sperm
by IVF or ICSI. The choice of the fertilization method was
determined by the individual parameters of the patients. The
indications for the use of the ICSI method were a mild form
of oligoasthenoteratozoospermia of a man, or female factors
of infertility requiring the use of ICSI. So, with long-term
primary infertility of a married couple, with infertility of
unknown origin, genital endometriosis in a patient, the ICSI
method is prioritized in fertilization, because when using the
mentioned method, the chance for normal fertilization of
more oocytes increases. The maturity and quality of oocytes

during the IVF/ICSI program was determined on the day of
TVP by an embryologist and entered into the border database.
Embryo transfers into the uterine cavity of the patients were
carried out on the fifth day of embryo cultivation. For transfer,
1 or 2 embryos of good or moderate quality were selected
according to the blastocyst assessment method of Gardner
et al. [8]. The reproductive scientist determined the number
of embryos for transfer as required by the indications and
contraindications for the transfer of 1 or 2 embryos.

After embryo transfer, post-transfer hormonal support was
prescribed to all patients: micronized progesterone (vaginal
form) in a dose of 600 mg per day. Also, the folic acid in a
dose of 400 mg per day and acetylsalicylic acid in a dose of
100 mg per day were prescribed.

Pregnancy was registered by performing a urine test and/
or taking HCG blood test 2 weeks after the transfer of the
embryo(s) into the woman’s uterine cavity. After 10-14 days
from a positive pregnancy test, an ultrasound of the pelvic
organs was performed in order to detect a uterine pregnancy.
When assessing early pregnancy losses, terminations up
to 12 weeks of pregnancy were evaluated: spontaneous
abortions and non-developing pregnancies. The data were
recorded using transvaginal ultrasound of the pelvic organs
on the onset of complaints that characteristic of spontaneous
abortion (bleeding), or spontaneously during the next control
ultrasound in a non-developing pregnancy.

The subjects provided informed consent to be enrolled in
the study.

Results:

The control group was sampled in such a way that the
quantitative ratio in the age categories was similar (Figure 1).
The largest number of patients belonged to the age category
up to 35 years: group I - 68.8% (vaccinated) and group III -
64% (unvaccinated), respectively. The age category over 35
years was 31.2% among vaccinated women (group III) and
36% among unvaccinated women (group IV).

Ratio of patients in the study groups
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Figure 1 - The ratio of patients in the study groups.

The choice of a hormonal stimulation protocol that has a direct impact on the number and quality of the obtained oocytes
is a critical and of utmost importance in ongoing IVF programs. The ratio of stimulation protocols using GnRH agonists and
antagonists in groups of vaccinated and unvaccinated women was 30%:70%.
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Table 1 - Comparison of performance indicators of ART programs in vaccinated and
unvaccinated women in different age categories
Items Study group(n=486) Control group (n=864) p-value
Group | Group 11 Group 111 Group IV
Number of patients, n 334 152 552 312
Average number of 11,3 9,5 11,4 8,1
received oocytes, n
Average number of 7,9 6,1 8 5,9
mature oocytes, n
Average number of 43 2,2 3,9 2,0
received blastocysts, n
Average number 3,9 2 2,6 1,5
of good quality
blastocysts, n
Percentage of clinical 48,4 36,3 47.6 34,4 >0.05
pregnancy, % (n=162) (n=263) (n=55) (n=107)
Percentage of early 8,6 15 7,5 16,4 >0.05
pregnancy losses, % (n=14) (n=39) (n=4) (n=18)

Following the assessment in groups I and III (table 1), no differences were found - the average number of oocytes received
was 11.3 and 11.4, respectively. In the age group of women over 35 years old (groups II and I'V), the average number of received
oocytes was 9.5 and 8.1, respectively. No significant difference was found between the control and study groups.

According to the study, the average number of mature oocytes did not differ significantly and amounted to 7.9-8.0 in women
under 35 years of age and 5.9-6.1 in women over 35 years of age (Figure 2).

9.50

6.00

4.00

2,00

0.00
Group I Group I Group III Group IV

maveragze number of received oocytes m average number of mature oocytes

Figure 2 - The average number of received oocytes in the study groups.

Following the analysis, the percentage of growth to the blastocyst stage did not differ significantly in comparison groups I
and III - 50%, this rate was lower and amounted to 35% in the older age category of women in groups II and IV.

Consequently, the study enables to determine the clinical pregnancy rate (CPR) after embryo transfer in recent IVF programs
(Figure 3). In women under 35 years of age, CPR was 48.4% and 47.6% in groups I and III, respectively (p> 0.05); in women
over 35 years of age (II and IV), this rate was insignificantly lower and amounted to 36.3% and 34.4% in groups II and 1V,
respectively (p>0.05).
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Figure 3 - The percentage of clinical pregnancies in the comparison groups

The frequency of early pregnancy losses in the group of women under 35 did not differ significantly and amounted to 4.6%
and 7.5% in comparison groups I and III, respectively. Early pregnancy losses in older age groups II and IV were significantly
higher compared to the group of women younger than 35 years, but there was no significant difference between vaccinated and
unvaccinated patients — 15% and 16.4%, respectively.

Discussion: Following the study, the increase in the proportion of women under 35 years of age in both groups can be
substantiated by the general age trend in relation to patients undergoing ART programs. According to the information database
of the IRM, 70% of the patients of the clinic are under 35 years old, and scientific evidence indicates that distrust of vaccines
is most pronounced among the younger part of the female population, which also suggests the possible impact of negative
information that refers to the relationship of infertility with vaccination [9].

Due to the formation of syncytiotrophoblast in the developing embryo, it is assumed that cross-immune reactivity can lead
to damage to the developing trophoblast, which may adversely affect embryo implantation [10, 11]. So, this cross-immune
reactivity can cause lifelong infertility not only after vaccination, but also with COVID-19 disease. Laboratory studies of the
mechanism of interaction with the viral protein did not evidence the presence of immune cross-reactivity [12].

To date studies have not established an association of the COVID-19 mRNA vaccine with fertility markers or clinical and
embryological parameters [8], however, the number of clinical cases is currently insufficient to provide an extensive study
and further work is required to take up the question. Analysis of our data also indicates that vaccination to reduce the risk
of COVID-19 incidence does not have a significant impact on the primary clinical and embryological parameters and the
effectiveness of ART programs.

According to the literature, 10—-14 oocytes is the optimal number for obtaining follicles in women under 35 years of age,
which is consistent with the data from our study [13].

Meanwhile, the decrease in the number and quality of oocytes in the group of patients older than 35 years is substantiated
by the increase in the woman’s age, when a decrease in the ovarian reserve and a deterioration in the quality of the received
oocytes occur.

Moreover, Orvieto et al. reported insignificant difference between the groups before and after vaccination in a number of
parameters, such as the quantity of obtained and mature oocytes, the frequency of fertilization, and others during the IVF/ICSI
program. The older women over 35 years of age can be divided into a separate group, where a decrease in the quality of oocytes
obtained by TVP and the percentage of growth to the blastocyst stage occurs, which is consistent with previously published data
that evidences the effect of age on key performance indicators of ART programs [14].

Conclusion: The outcomes of this study did not show a negative effect of vaccination with Sputnik V on the number and
quality of oocytes obtained, blastulation rate, good/excellent quality blastocyst yield, CPR and early pregnancy loss.
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OLEHKA BJIUAHUA BAKHUHALIWUU OT COVID -19 HA TEYUEHUE
N UCXOAbI ITPOTPAMM 3KO

B.A. Hexoporuera', T.M. [[xycybamuesa', M.C. HInmmmoposa'
"MucturyT PenponykrusHoit Menuiunst, Anmarel, Kazaxcran

AHHOTaN M

AkTyaabHoOCcTh: B cBs3u ¢ mangemueii COVID-19, nayasmieiics B 2020 roay, akTyaabHOCTh BOIIPOCA O BIUSHHUU 00JIe3-
HU Ha (QEepTUILHOCTH KEHIIUHBI ITPOJOIDKAET OCTABAThCS TUCKYTa0ENbHONW B MEAUIIMHCKOM PENpPOAYKTHBHOM COOOIIECTBE.
C HayanoM pa3pabOTKH BaKLUH IOSIBUIACH HEJOCTOBEPHAsE HHPOpMALUS KacaTeIbHO HEraTHBHOTO BIMSHHS BaKIMHAIIMM Ha
PENPONYKTUBHYIO (DYHKIIHIO KEHIIUHEL. B psie HayuHbIX paboT HaHHAS THIIOTE3a ONPOBEPTraeTCs, OHAKO HEOOXOIUMBI Jallb-
HeHIne Ucclel0BaHus, TO3BOJISIIONINE OLIEHUTD BIUSHIE BaKIIUHbI « CIIyTHUK V)» Ha pelpoAyKTHBHBII NOTEHIINA )KEHIIUHBL.

Leab nccnenoBanust — OLCHUTD BIMsIHUE BakIMHBI « CIlyTHUK V» Ha Tedenue U ucxozpl nporpaMmmMOKO/MKCH y nanunen-
TOK, MOTy4YMBIINX BakiuHanuio ot COVID-19.

Metonsi: beutn npoananuzuposansl 1350 amMOynaTopHBIX KapT NalMeHTOK, Ipoueammx ieuenne meronamu BPT ¢ 2020
o 2021 rr. B uccnemyemMyto KOropty BOILIH NallMEHTKH, NpOoLIe/ie BakiuHanuio nepea nporpammoit 9KO/MKCHU u nanu-
€HTKH, He MTOJyYHUBIINE BaKIMHY, B 2-X BO3PACTHBIX KaTeropusx: Mojoxe 35 jet u crapuie 35.

Pesynbrathl: VcciaenoBaHus IpoeMOHCTPUPOBAIIN OTCYTCTBUE Pa3IMYMi B TOKA3aTENIAX KOJTMYECTBA IOIyUYEeHHBIX U 3pe-
JBIX OOIIMTOB MEXIy IpyNIaMu B 00€MX BO3PACTHBIX Kareropusx. CpeqHee KOIMYECTBO SMOPUOHOB, MOMICAUINX J0 CTaIHN
0JIACTOIUCTHI MEKAY KOHTPOJIBHON M HCCIIEAYEMOM Tpymioii cocTaBmiio 4,3 mpotus 3,9 y manueHToK 10 35 net u 2,2 NpoTHB
2,0 y manueHTok crapine 35 et (pa3HuIlla HeJIOCTOBEpPHA). AHAJIM3 YacTOThl KinHnYeckoi Oepemennoctr (UKDB) He mokazan
CTaTHCTHYECKOW pa3HUIBI B 00EMX BO3PAaCTHBIX KaTeropusx xeHiuH (p>0.05).

3akmouenue: [Iposenenue nanuenTkam BakuuHauu «CrnyTHUKOM V» oT SARS-CoV-2 He okazano 3HauuMOTO BIIMSHUS
Ha KIIMHUKO-dMOprosornieckue nokasarenu u apdexruBHocts nporpamm BPT.

Knrwuesvie cnosa: ecnomocamenvhvie penpodykmueHble mexHoJjiocuu, COVid—]g, unmpayumonjasmamudeckas UHbEeKYus,
IKCmpaxkopnopajlbHoe 07’!]10()07116‘0[767—[“6, BAKYUHAYUAL.
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COVID-19 BAKIHUHALIUACBIHBIH OKY BAFTAPJIAMACBIHBIH BAPBICBIHA KOHE
OHBIH HOTUXEJIEPIHE OCEPIH BAT'AJIAY

B.A. Hexopomesa', T.M. [Ixycybanuesa', M.C. Illummoposa'
"PenponykruBrik Menununa UHctutytel, Anmarsl, Kazakcran

Anjgarna

O3exriniri: 2020 xputbl 6actanran COVID-19 nanaemusicbiHa GaiIaHBICTBI aypy/IbIH SWENIiH YprIakTsl 0oy Kaoinet-
TUTIrIHE 9cepi Typasbl MOCEJICHIH 03eKTUIIN MEeIUIUHAIBIK PENPOAYyKTUBTIK KOFaM/IaCTHIKTA IiKipTaiac Tyablpyaa. BakiuHa-
Japbl 33ipieyniH 0acTamybIMeH Oipre BaKI[MHAIMSHBIH oHEN/IiH PenpoIyKTUBTIK (QYyHKIMSIChIHA TEPIiC acepi Typabl KalFaH
aKnapar naiina 6onael. bipkarap FeutbIMU eHOEKTepae OyJ1 00IKaM KOKKa IbIFapbLIajbl, 0ipak « ClyTHHK V) BaKIIMHACHIHBIH
olieIIiH PePOMYKTHBTI dJIEyeTiHE dcepiH OaFasay YIIiH KOChIMIIA 3ePTTEYIICp KaXkKeT.

3eprrey Makcarbl — «CnyTtHUK V» BakiuHackiHbIH COVID-19-Fa kapcel BakimHa anraH manueHtrepae IKY/MKCU
OarapiamMaapbIHbIH OapbIChl MEH HOTHIKENIepiHe acepiH Oaraay.

Inicrep: 2020 xputnan 6acran 2021 xeutra aeiiin KPT opiciMen emaenren nanueHtrepaid 1350 amOynaTtopusuibiK KapTa-
CBI TaJIIaH bI. 3epTTeNeTiH MOoFbIp eki Tonka oeninai: DKY/MKCU G6arnapiamack! anjpiH/ia BakK[IMHAIMSAAH OTKEH MallueHT-
Tep JKOHE BaKIMHA alMaraH MallMeHTTep, 2 )Kac caHaThIHIa: 35 jkacTaH Killl xaHe 35 jkacTaH KOFaphbl.

Hoatu:kenep: 3eprreysep exi xac caHaTTapbIHIAFbl TONITAp apAChIH/IA aJbIHFAaH JKOHE JKETUINeH OOLUTTEP/IiH CaHbl OOIbIH-
1a aiflbIpMalIBUIBIKTAPABIH XKOKTHIFBIH KOPCETTi. 35 jkacKa JeifiHri OaKpuiay )KoHE 3epTTeNeTiH TOIl apachIHAaFbl OJIaCTOLUCT
CaThIChIHA J)KEeTKEH SMOPHOHIap/IbIH OpTalia caHbl 3,9-Fa Kapcsl 4,3 skoHe 35 xkactal ackaH 2,0-re Kapesl 2,2 Kypassl (MaTiMeT-
Tep a3ipiie aHbIK eMec). JKykriniktiy Oactany skuininirin (OKBXK) tanmay oienmep/iH €Ki jkac caHATBIHIA CTATHCTHKAIIBIK
aiipIpMaIbUIBIKTHI (p > 0.05) KepceTKeH KOK.

Kopsoiteinast: [aunentrepnig SARS-CoV-2-nen «CriytHuK V» BakuuHachkiH Koinanysl KPT OarnapnamanapbiHbIH KIIH-
HUKAJIBIK-OMOPHOJIOTHSUIIBIK KOPCETKIIITEPI MEH THIMALIITIHE alTapIIbIKTai acep eTKEH KOK.

Tyitinoi ce3dep: Kocanksl penpodykmusmix mexrnonocusaap, COVID-19, unmpayumoniazmamukaislk UHbeKyuUst, IKCmpa-
KOpnopanobik, YpblKMaHobpy, 6aKYUHAYUSL.
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