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LONG-COVID IMPACT ON THE REPRODUCTIVE HEALTH

OF WOMEN WITH FERTILITY
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Reproductive health is a fundamental human right crucial for the health, well-being, and quality of life of individuals,
families, communities, society, and the state. To determine the possible impact of COVID-19 on women's reproductive health, we
included 80 patients who came to the clinic of reproductive technologies for infertility treatment in a comprehensive examination
and were divided into 2 groups. The main group consisted of 60 women after COVID-19 (10 patients with only a male infertility
factor were excluded, and one patient refused to participate in the study); the comparison group consisted of 20 patients without a
history of COVID-19. The study was carried out using the principles of the Declaration of Helsinki. The research protocol was
approved by the institution's Local Ethics Committee, mentioned in the work. Informed consent was obtained from the women for
the study. Among patients with infertility, a high frequency of long COVID has been established, the consequences of which are
various disorders of somatic and reproductive health, which often arise precisely after suffering from the coronavirus disease.
A significantly lower success rate of assisted reproductive technologies programs in these patients was established, which is due
to the systemic impact of the coronavirus infection on the woman's body and reproductive function in particular.

Key words: reproductive function, COVID-19, long COVID, infertility, assisted reproductive technologies, pandemic.

I.C. T'onoBuak, O.I'. Boiiuyk, .M. Kynuak
BIIJIUB «JIOHI'-COVID» HA PEITPOAYKTUBHY C®EPY KIHOK 3 HEILJILIAAM

PenponykTHBHE 310pOB’Sl € OCHOBHMM IIPAaBOM JIIOIMHY, SIKE Ma€ BHUpillajbHEe 3HAYEHHS JUIS 3110pPOB’s, O1aronomyyds
Ta SKOCTi XUTTS OKPEMHX JIOZCH, CiMeil 1 CHIJIBHOT, CyCHiJbCTBA, ACp)KaBU B LIoMY. [ BU3HAYECHHS MOMJIIMBOTO BIUIMBY
COVID-19 Ha penpoayKTUBHE 310pOB’s )KIHOK JJ0 KOMIUICKCHOTO 00CTeKEHHs MU BKIIOUMIN 80 Malli€HTOK, 110 3BEPHYIIUCH Y
KITHIKY PEMpOIyKTUBHHUX TEXHOJOTIH 3 MPUBOLY JIKYBaHHS OC3ILILIA, SKUX PO3IUTIIN Ha 2 TPYIU: OCHOBHA rpyma — 60 >KiHOK
micist COVID-19 (Buximrourim 10 mamieHToK 3 TUTBKH 90JI0BiYMM (HaKTOPOM HEIUTIAJS, OHA Mali€HTKa BiAMOBHIIACKH BiJl y4acTi
B JOCIiKeHHI), Tpyny mopiBHsAHHA ckiand 20 manierTok 6e3 COVID-19 B anamuesi. JlocaikeHHs] BUKOHAHO BiATIOBITHO IO
npuHImniB ['enscincsbkoi pexnapanii. [IpoTokon pocnimkeHHs yxBaaeHo JIOKaIbHUM €THYHHM KOMITETOM 3a3HAa4eHOI B POOOTI
ycranoBu. Ha mpoBeneHHS NOCIIDKEHb OTpHMaHO iH(opMoBaHy 3rofy >kiHOK. Cepel MamieHTOK 3 HEITJJISIM BCTAHOBJIICHA
BHCOKa yacToTa «I0Hr-COVIDy, HaciigkaMu SIKOT0 € pi3HOMaHITHI MOPYIIEHHS] COMATHYHOTO Ta PEHPOAYKTHBHOTO 310POB’s1, SIKi
Y4acTO BUHHMKAIIU CaMe ITiCJIsl IEPEHECEHOr0 KOPOHABIPYCHOTO 3aXBOPIOBAaHHs. BCTaHOBIIEHA CYTTEBO HM)KYA YACTOTA YCHILITHOCTI
HPOrpam IONOMIXHHX PEHPOLYKTUBHUX TEXHOJIOTIH y LIUX MAlli€EHTOK, sIka 00yMOBJICHA CaMe CUCTEMHHUM BILIHBOM KOPHABipYCHOT
iH(eKIiT Ha OpraHi3M XIHKU Ta PenpOAyKTHBHY (yHKIIiIO 30KpeMa.

KuwouoBi ciaoBa: penponykruBHa ¢yskmis, COVID-19, nour-COVID, Hemmians, IONOMDKHI pempoOayKTHBHI
TEXHOJIOT1, MaHAeMisl.

The study is a fragment of the research project “Development of diagnostic tactics and pathogenetic substantiation of
effective methods of preserving and restoring reproductive potential and improving parameters of a woman's quality of life in
obstetric and gynecological pathology”, state registration No. 0121U109269.

One of the leading medical and social problems is protecting the reproductive health of
childbearing age women because the female population is the country's primary demographic resource.
One of the most critical demographic indices, the birth rate, is closely related to the stability of the
socioeconomic system and confidence in the future [1].

Reproductive health refers to general well-being in all aspects of reproduction, including physical,
emotional and social well-being, not just the absence of disease or bodily infirmity. The concept covers the
full range of issues related to the reproductive system and its unctions, including access to reproductive
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and sexual health services, reproductive and sexual health education and information, family planning, and
prevention, diagnosis and treatment of sexually transmitted infections. Reproductive health is a
fundamental human right crucial for the health, well-being, and quality of individuals’ life, families and
communities, society, and the state [2, 3, 4].

The coronavirus disease 2019 (COVID-19) pandemic, caused by the acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has engulfed the entire world. COVID-19 is recognized as a pandemic
caused by the rapid spread of the SARS-CoV-2 coronavirus, and it has become a serious challenge for the
healthcare system worldwide. In particular, how the reproductive system can be directly or indirectly
affected by SARS-CoV-2 in the long term remains to be studied [5, 6].

Understanding the specific mechanisms and consequences of direct and indirect effects of SARS-
CoV-2 on reproductive health is highly relevant. One of the leading medical and social problems is the
protection of the reproductive health of childbearing-age women because the female population is the
primary demographic resource of the country [7, 8, 11].

Reproductive health is a fundamental human right crucial for the health, well-being, and quality
of life of individuals, families, communities, society, and the state. The COVID-19 pandemic, caused by
the acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has engulfed the entire world and led to
unprecedented medico-social consequences due to specific features of the virus, such as its ability to
evade the immunological response, tissue tropism, and the ability to affect various organs and systems
[9, 10, 12].

The purpose of the study was to establish the mechanisms and consequences of direct and indirect
effects of SARS-CoV-2 on a woman's reproductive health, in particular on the efficacy of using assisted
reproductive technologies

Materials and methods. To determine the possible impact of COVID-19 on women's reproductive
health, we included 80 patients who came to the clinic of reproductive technologies for infertility treatment
in a comprehensive examination and were divided into 2 groups. The main group consisted of 60 women
after COVID-19 (10 patients with only a male infertility factor were excluded, and one patient refused to
participate in the study); the comparison group consisted of 20 patients without a history of COVID-19.

The “long COVID” diagnosis was made when symptoms were observed more than 12 weeks after
the disease and were not associated with another pathology.

The obtained data were processed using the variational statistics methods accepted in medicine,
using Fisher's angular transformation (to compare groups of patients according to indices represented by
frequencies in percentages in the group) with a critical significance level >0.05. The Microsoft Excel
statistical analysis package was used.

Results of the study and their discussion. The analysis of the distribution of the studied groups’
patients by age showed that the largest proportion of patients with long COVID were aged between 30 and
34 years (48.8 %), while in the comparison group, there were most women aged 25-29 years (37.5 %
versus 22.5 % in the main group, p < 0.05). Among patients with long COVID, there are slightly more
patients older than 35, but the difference with the comparison group is statistically unreliable (25.0 % vs.
17.5 %, p>0.05). Such differences may be due to the greater susceptibility of older age groups to infection
and the severe consequences of COVID-19.

As for the specifics of infertility, the proportion of women with primary infertility is by 40 % lower
among patients with long COVID. In the main group, the proportion of women with infertility lasting more
than five years was significantly higher (21.3 % compared to 7.5 % among patients in the comparison
group, p < 0.05). Women in the main group were by two times more likely to have already had one (16.3 %)
or two (6.3 %) unsuccessful IVF attempts (22.6 % vs. 10.0 %, p<0.05). The main group also has a
significantly higher frequency of decreased ovarian reserve (28.8 % vs 10.0 %, p<0.05). By this diagnosis,
there was a higher frequency of non-compliance with the age norms of follicle-stimulating drugs (18.8 %
vs 5.0 %, p < 0.05) and Anti-Mullerian hormones (21.3 % vs 7.5 %, p < 0.05).

Patients with infertility and long COVID suffered from various somatic pathologies significantly
more often than women in the comparison group (Table 1). Endocrine pathology stands out (35.0 % vs.
15.0 %, respectively, p<0.05), mainly due to metabolic disorders in a third of patients (31.6 % vs. 15.0 %,
p <0.05), which are clinically manifested by overweight and obesity. A significant difference between
groups was also found for hepatobiliary pathology (18.8 % vs. 7.5 %, p<0.05). The incidence of thyroid
diseases, diabetes mellitus, and pathologies of the gastrointestinal tract and urinary system is also
increased, but the difference is not statistically significant. The revealed difference between groups in
terms of somatic morbidity is multifactorial. On the one hand, it is the older age of women. On the other
hand, these diseases are risk factors for COVID-19 and can also deepen or even develop against the
background of long COVID.
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Somatic pathology of patients with infertility, %

Table 1

After COVID-19, n=60 Without a history of COVID-19, n=20

abs.n. % abs.n. %
Endocrine pathology, in particular 21 35.0% 3 15.0
Thyroid diseases 11 18.3 2 10.0
Diabetes mellitus 4 6.0 1 2.5
Metabolic disorders 19 31.6* 3 15.0
Gastrointestinal tract pathology 12 20.0 2 10.0
Liver pathology 9 15.0* 1 2.5
Urinary system pathology 8 13.3 1 2.5
Cardiovascular pathology 9 15.0 2 10.0

Notes: * — the difference is significant in the group of patients without COVID-19 (p < 0.05)

Today, a woman's menstrual function is considered a sensitive marker of a woman's physical,
emotional and mental health. Violations of all these health aspects are characteristic of long COVID.
According to our data, a significantly higher frequency of menstrual dysfunction was noted after suffering
from COVID-19. Secondary amenorrhea is due to several reasons, among which stress stands out as a
cause of functional hypothalamic amenorrhea, which is noted by three times more often in women of the
main group (8.8 %). Changes in the duration of menstruation and the level of blood loss were observed.
Patients in the group after COVID-19 significantly more often indicated that the duration of menstruation
was more than 6 days (15.0 % vs. 5.0 % of patients in the comparison group, p <0.05) with an increase in
blood loss (18.8 % relative to 7.5 %, p <0.05). The frequency of irregular cycles was almost by 3 times
higher (21.3 % vs. 7.5 %, p <0.05), and luteal phase insufficiency was more than by 3 times higher (18.8 %
vs. 5.0 %, respectively, p<0.05). In general, more than a third of patients with long COVID indicated one
or another violation of the menstrual cycle (35.0 % vs. 12.5 % in women without a history of COVID-19,
p<0.05), and almost half (15.8 %) of them indicated the occurrence of these symptoms precisely after
suffering from COVID-19.

The high prevalence of genitourinary infections in patients after suffering from COVID-19 is
noteworthy (33.3 % vs 15.0 % in women with infertility without a history of COVID-19, p<0.05), which
may be due to changes in the immune system, dysbacteriosis and other disorders caused by long COVID.
The frequency of such pathologies as endometritis (23.3 %) and endometrial hyperplasia (20.0 %) is
increased, but not reliably. Significantly increased frequency of uterine fibroids (31.6 % vs. 15.0 %,
p<0.05).

Table 2
Concomitant gynecological pathology in infertility, %
After COVID-19, n=60 Without a history of COVID-19, n=20
abs.n. % abs.n. %

Urinary-genital infections 20 33,3* 3 15.0
Endometrial pathpl.ogy 14 233 4 200

— endometritis

— endometriosis 8 13.3 2 10.0

— endometrial hyperplasia 16 26.6 4 20.0
Diseases of the cervix 13 21.6 2 10.0
Uterine fibroids 19 31,6% 3 15.0
Ovarian cysts 16 26.6 4 10.0
Polycystic ovary syndrome 11 18.3 4 10.0

Notes: * — the difference is significant in the group of patients without COVID-19 (p < 0.05)

Infertility in the examined patients was often associated with various gynecological diseases. The
first places in the structure of gynecological morbidity are occupied by inflammatory diseases of the genital
organs in women (endometritis, salpingitis, oophoritis), which remain the leading causes of impaired
fertility. Yes, chronic endometritis can be asymptomatic, but it occurs in approximately 40 % of infertile
patients and is responsible for repeated implantation failure and repeated miscarriages [2, 4, 13].

Although the link between endometriosis and infertility as a matter of ultimate cause and effect is
still debatable, it is clinically recognized and well supported by scientific studies [9, 12].

After appropriate preparation, all women of the main group and the comparison group were
included in IVF programs. Patients with long COVID had significantly worse results. Thus, in every fifth
patient, the number of received oocytes was four or less (the so-called poor ovarian response), while in the
comparison group, only one woman had such a result, which was 5.0 % (vs 38.3 % in the main group,
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p<0.05). Ovarian response (5—8 mature oocytes) was insufficient in more than a third of women in the main
group (41.6% vs. 15.0% in the comparison group, p<0.05). Oocytes with cytoplasmic and
extracytoplasmic pathology were found in a third of patients (36.6 % vs. 15.0 %, respectively, p<0.05).
Biochemical pregnancy was recorded in a quarter of patients with long COVID, which is
significantly less than in women without a history of COVID-19 (41.6 %, p<0.05). Accordingly, clinical
pregnancy was diagnosed in 11 (18.3 %) women of the main group and 9 (45.0 %) in the comparison group
(p<0.05), and 2 women in the main group lost the pregnancy in the 1st trimester. At the same time, all 16
women in the comparison group carried the pregnancy to term before the child's birth. Live birth was
recorded in 11 (18.3 %) women of the main group against 11 (55.0 %) of the comparison group (p <0.05).

2. L

Patients with infertility and long COVID have more pronounced disorders of the reproductive
sphere than women without a history of COVID-19. Namely: a decrease in the ovarian reserve, various
disorders of the menstrual cycle, in particular, amenorrhea, an irregular cycle and luteal phase insufficiency,
a high prevalence of urogenital infections.

Such low results of assisted reproductive technology programs among women of the main group
are, to some extent, due to reproductive health disorders as a result of the COVID-19 negative impact with
the development of a symptom complex called long COVID.
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