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Purpose — to determine the risk factors for the ineffectiveness of ART programs after a woman'’s illness with COVID-19.

Materials and methods. In the group of 80 examined patients with symptoms of «long-COVID» who applied to the reproductive technology
clinic for infertility treatment, 2 subgroups were distinguished: the Subgroup 1: 64 patients in whom assisted reproductive technologies (ART)
was unsuccessful (cancellation of transfer, non-occurrence of pregnancy or its loss) and the Subgroup 2: 16 women with successful ART (live
birth).

Results. Significant differences were found among patients with unsuccessful use of ART in terms of the frequency of the main symptoms
of «long-COVID», the following symptoms stand out: «depression, anxiety» (54.7% vs. 18.8%, p<0.05) and «sleep disturbances» (59.4% vs.
31.3%, p<0.05).

A significant difference was also found in social and household factors: the presence of stress (35.9% vs. 12.5%, p<0.05), especially in every-
day life (31.3% vs. 6.3%, p<0.05), the presence of bad habits (21.9% vs. 6.3%, p<0.05).

A significantly higher frequency of decreased ovarian reserve (32.8% vs. 12.5%, p<0.05) and corresponding hormonal disorders: increased
follicle-stimulating hormone (21.9% vs. 6.3%, p<0.05) and decreased anti-Mullerian hormone (25.0% vs. 6.3%, p<0.05).

Among somatic pathology, endocrine pathology stands out (45.3% vs. 12.5%, p<0.05), in particular metabolic disorders (34.4% vs. 12.5%,
p<0.05). A significant difference was also established in the frequency of liver diseases (21.9% vs. 6.3%, p<0.05) and gastrointestinal tract
(23.4% vs. 12.5%, p<0.05).

There is a higher frequency of menstrual disorders, namely a decrease in the duration of menstruation (20.3% vs. 6.3%) or, conversely,
prolonged menstruation (17.2% vs. 6.3%), an irregular cycle (25.0% vs. 6.3%, p<0.05) and luteal phase insufficiency (21.9% vs. 6.3%,
p<0.05). Urogenital infections were noted in 43.8% of patients (vs. 12.5%, p<0.05).

Conclusions. Risk factors for the ineffectiveness of ART programs have been established, among which stress, depression and anxiety, bad
habits, endocrine pathology, metabolic disorders, liver pathology, menstrual cycle disorders, and urogenital infections are especially highlighted.
The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the institution mentioned in the work. Informed consent of the women was obtained for the research.
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dakTopu pu3uky HeepeKTUBHOCTI NPorpam A0MOMKHUX PENPOAYKTUBHUX TEXHOJIOTiN NiCNSA NepeHeceHoro XiHKoo
3axBoploBaHHA Ha COVID-19

O.T. boriyyk, I.C. NlnoByak

IBaHO-PpaHKiBCbKNIA HALIOHATBHWUI MEOVYHNIA YHIBEPCUTET, YkpaiHa

MeTta — B13HauYUTV HakToOpPK PUBKIKY HEEPEKTUMBHOCTI NPOrpam AOMOMKHVX DENPOAYKTUBHMX TexHONorn (JPT) nicns nepeHeceHoro XiHkoo
3axBoploBaHHs Ha COVID-19.

Martepianu Ta meTogu. Y rpyni 3 80 06CTEXEHMX NALEHTOK 3 03HaKkamu «10Hr-COVID», aKi 3BEPHYNINCA A0 KIIHIKM PENPOOYKTUBHIAX TEX-
HOMOri 3 NpyBOaY NikyBaHHA 6e3nnioas, B1uaineHo Asi niarpynu: nigrpyna 1 — 64 nauieHTkn, y akiux 3actocyBaHHa APT 6yno HeyCrilHUM
(BigMiHa nepeHocy, HeHacTaHHs BariTHOCTI abo ii BTpaTta); niarpyna 2 — 16 XiHok 3 yeniwHumM JPT (0TprMaHO X1MBOHAPOMKEHHS).
Peaynbratu. CnocrepiraloTbCsa CyTTEBI BIAMIHHOCTI NALEHTOK i3 HEYCMiLHMM 3acTocyBaHHAM JPT 3a 4acTOTOIO OCHOBHUX CUMMTOMIB «/10HI-
COVID», BUAINAIOTLCH Taki CUMATOMU: «ACNPECIS, TOUBOXHICTb>» (54,7% npoTu 18,8%:; p<0,05) i «<nopyLueHHs cHy» (59,4% npoti 31,3%; p<0,05).
3HauylLa pi3HVLS BUSIBNEHa 3a coujanbHO-MobyToBMMI dakTopamu: HasBHICTb cTpecis (35,9% npotn 12,5%:; p<0,05), ocobnmso B NobyTi
(31,3% npotn 6,3%; p<0,05), HaaBHICTb LWKIANMBKMX 3BM4OK (21,9% npoTn 6,3%; p<0,05).

BiomivaeTbCa BIpOriAHO BMLLIA HAaCTOTa 3HUXEHHST OBapiansHoOro peaepny (32,8% npotn 12,5%; p<0,05) i BIONOBIAHVX FOPMOHAIBHIX NMOPY-
LUEeHb: NiABULLEHHS PONIKYNOCTUMYIIIOIHOr0 FOPMOHY Ta oMo 3HXeHHs (21,9% npotn 6,3%; p<0,05) i 3H1XEHHS aHTMIONNEPOBOIrO FOPMOHY
(25,0% npoTtn 6,3%; p<0,05).

Cepen comarn4Hoi natonorii 0cobvBO BUAINAETLCS €HAOKPUHHA natonoris (45,3% npotu 12,5%; p<0,05), 3okpema, MetaboniyHi NopyLIeH-
Hs (34,4% npoTn 12,5%; p<0,05). BiporigHa pisH1LA BCTAHOB/IEHA TakoX 3a 4aCTOTOD 3axBOPOBaHb neviHku (21,9% npotn 6,3%; p<0,05) i
LITYHKOBO-KMILIKOBOMO TPakTy (23,4% npotn 12,5%; p<0,05).

CnocTepiraetbCa BuLLLA HacToTa NopylWeHb MEHCTPpYanbHOI dyHKUIi, 30Kpema, CKOPOYEHHs TPMBANOCTI MeHcTpyauit (20,3% npotn 6,3%)
ab0, HaBnaku, Tpreani MeHcTpyadji (17,2% npotn 6,3%), HeperynapHnii umkn (25,0% npotu 6,3%:; p<0,05) i HepocTaTHICTL NIOTEIHOBOI hasdn
(21,9% npotn 6,3%; p<0,05). YporeHitanbHi iHPekuii BiomivaioTbes y 43,8% nauieHTok (npotn 12,5%; p<0,05).

BucHoBkuM. BCTaHOBNEHO GakTopy prarky HeedekTBHOCTI nporpam APT, cepen unx Gaktopis 0CO6AMBO BUAINAIOTLCA CTPECH, AENPECIA | TOU-
BOXHICTb, LUKIAAVBI 3BMYKM, €HAOKPVHHA Natonoria, MeTtabonivyHi NOPYLLEHHS, NeyiHkoBa Natonoris, NOPYLLEHHS MEHCTPYaIbHOTO LIMKITY Ta ypo-
reHiTasbHI IHPeKL.

JOCniaxXeHHA BMKOHAHO BIANOBIAHO 40 NPUHUMMIB TenbCIHCHKOT Aeknapadi. [poToKon A0CNIOXEHHS yxBaneHO JIOKanbHNUM eTUYHVIM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. Ha NnpoBeaeHHA A0CiAXEeHb OTPUMAaHO IHPOPMOBaHY 3rofy XIiHOK.

ABTOPY 3a8BNSOTb NPO BIACYTHICTb KOHMAIKTY IHTEPECIB.

Kniouosi cnoBa: xitHka, COVID-19, noHr-COVID, Henniaas, A0NOMiIXHI pENPOaYyKTVBHI TEXHONOTI, GakTopu PUSKKY.
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One of the most important demographic
indicators, the birth rate, is closely
related to the stability of the social and economic
system, confidence in the future. The most
vivid reflection of negative changes in the
country can be the depopulation trends, which
are deepening as a result of the mass resettlement
of refugees, departure of a large part of the
population abroad as a result of hostilities on
the territory of the country. The reproductive
potential of Ukraine is steadily decreasing both
quantitatively and qualitatively [12].

Overcoming infertility as the main indicator
of impaired reproductive health continues
to remain in the center of attention of obstetrician-
gynecologists.  Despite  the  indisputable
achievements of assisted reproductive technology
(ART) methods that have taken place over
40 years since the birth of the first child as a result
of in vitro fertilization (IVF), their effectiveness
still remains relatively low, which, according
to the authors [11], requires implementation
of personalized approaches (another term precision
medicine) adapted to the individual condition
of each infertile couple. A personalized approach
to infertility treatment should include different
sequential stages of decision-making processes,
including personalized strategy, personalized
preventive measures, personalized diagnosis
and personalized treatment, as well as follow-up
after treatment.

A woman'’s reproductive system can be directly
or indirectly affected by SARS-CoV-2 in the
long term [1]. Direct effects are associated with
the cytopathic effect of the virus, and indirect
effects are associated with inflammatory reactions,
psychological disorders and obesity [5].

Post-COVID-19 syndrome or long-term
COVID syndrome includes complaints that persist
for more than 12 weeks and are not associated with
any other disease [3,6,10]. It has been reported that
obesity, concomitant chronic respiratory disease,
abnormal X-ray findings, decreased lung function
during spirometry, and female gender are potential
risk factors for long-term outcomes [4].

The authors [5] highlight different etiological
pathways of the pathogenesis of female fertility
complications  associated with COVID-19,
which are based on inflammatory reactions
and psychosocial stress, which can also lead
to pregnancy complications. A recent study
showed that the SARS-CoV-2 pandemic causes not
only medical problems, but also initiates various

psychological complications. Rates of anxiety,
stress, and depression were reported to be around
31.9%, 29.6%, and 33.7%, respectively, during this
pandemic [9]. The relationship between stress and
impaired reproductive function in infertile women
is recognized [8]. Therefore, it is possible to expect
a violation of female reproduction with an adverse
effect on the quality of oocytes [7].

The purpose of the study — to determine
the risk factors for the ineffectiveness of ART
programs after a woman'’s illness with COVID-19.

Materials and methods

320 patients, who applied for infertility treat-
ment, were examined. Among them, 262 pa-
tients had a history of having been infected with
COVID-19. The diagnosis of <«long-COVID»
was made in the presence of symptoms that were
observed more than 12 weeks after the illness and
were not associated with another pathology. These
criteria were met by 91 patients who suffered
from a moderate and severe coronavirus disease
that required inpatient treatment. The frequency
of «long-COVID» was 28.4% among all patients
with infertility and 34.7% among those who suf-
fered the disease [2].

In order to identify factors that negatively affect
the results of ART in «long-COVID» in the group of
80 patients with symptoms of «long-COVID»who
applied to the clinic of reproductive technologies
for infertility treatment (10 patients with only male
factor infertility were excluded, one patient refused
to participate in the study), 2 subgroups were select-
ed: the Subgroup 1: 64 patients in whom ART was
unsuccessful (cancellation of transfer, non-occur-
rence of pregnancy or its loss) and the Subgroup 2:
16 women with successful ART (live birth).

The obtained data were processed by the meth-
ods of variational statistics accepted in medicine,
using Fisher’s angular transformation (to compare
groups of patients according to indicators repre-
sented by frequencies in percentages in the group)
with a critical significance level of p<0.05, the odds
ratio (OR) with a confidence interval was calcu-
lated (CI). The Microsoft Excel statistical analysis
package was used.

The study was carried out in accordance with
the main provisions of the ICH GCP and the Dec-
laration of Helsinki, agreed with the ethics com-
mittee of the Ivano-Frankivsk National Medical
University. All studies were carried out after re-
ceiving the patient’s informed consent for diagno-
sis and treatment.
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Table 1
The frequency of the main symptoms of «long-COVID» depending on the success of ART programs, %
Subgroup 1, n=64 Subgroup 2, n=16

Symptom abs.n. % abs.n. % OR LL CI uUv Cl

General fatigue 55 85.9 11 68.8 2.78 0.78 9.90
Myalgia 37 57.8* 5 31.3 3.01 0.94 9.69
Pain in the joints 31 48.4 5 31.3 2.07 0.64 6.63
Cognitive disorders 45 70.3 8 50.0 2.37 0.77 7.24
Dyspnea 30 46.9* 4 25.0 2.65 0.77 9.09
Headache 49 76.6 9 56.3 2.54 0.81 7.98
Depression, anxiety 35 54.7* 3 18.8 5.23# 1.36 20.14
Sleep disturbance 38 59.4* 5 31.3 3.22# 1.00 10.35
Heart palpitations 29 453 5 31.3 1.82 0.57 5.85
Orthostatic intolerance 16 25.0 2 12.5 2.33 0.48 11.40
Discomfort in the epigastrium 33 51.6* 4 25.0 3.19 0.93 10.96

Notes: OR — odds ratio, LL CI — lower limit of confidence interval, UL Cl — upper limit of confidence interval; * — the difference is significant in relation to the

subgroup 2 patients (p<0.05); * — OR is statistically significant.

Table 2

Social and household factors in patients with «<long-COVID» depending on the success of ART programs, %

Subgroup 1, n=64 Subgroup 2, n=16

Factor abs.n. % abs.n. % OR LL CI uv Cl
Harmful habits, in particular: 14 21.9% 1 6.3 4.20 0.51 34.62
- alcohol consumption 9 14.1 1 6.3 2.45 0.29 20.93
- smoking 12 18.8 1 6.3 3.46 0.42 28.82
Disturbed day and work schedule 23 359 4 25.0 1.68 0.49 5.82
Sedentary lifestyle 22 34.4 8 50.0 0.52 0.17 1.59
Stress, in particular 23 35.9* 2 12.5 3.93 0.82 18.82
- in everyday life 20 31.3* 1 6.3 6.82 0.84 55.24
- at work 16 25.0* 1 6.3 5.00 0.61 40.91

Notes: OR — odds ratio, LL CI — lower limit of confidence interval, UL Cl — upper limit of confidence interval, * — the difference is significant in relation to the

Subgroup 2 patients (p<0.05); the statistical significance of OR was not revealed.

Results and discussion

Significant  differences in the frequency
of the main symptoms of «long-COVID» were es-
tablished (Table 1). Thus, significantly more often
women with a negative ART result complained
of muscle pain (57.8% versus 31.3% of wo-
men with a positive result, p<0.05), shortness
of breath (46.9% vs. 25.0%, p<0.05) and discom-
fort in the epigastrium (51.6% vs. 25.0%, respec-
tively, p<0.05). Symptoms with a significant OR
should be highlighted in particular: «depression,
anxiety» (54.7% in the Subgroup 1 vs. 18.8%
in the Subgroup 2, OR=5.23, CI 1.36-20.14,
p<0.05) and «sleep disturbance» (59.4% vs. 31.3%,
OR=3.22, CI 1.00-10.354, p<0.05).

A significant difference between the patients
of the Subgroups 1 and 2 was also found in certain
social and household factors (Table 2). The role of
stress stands out the most (35.9% in the Subgroup 1
vs. 12.5% in the Subgroup 2, p<0.05), especially in
everyday life (31.3% vs. 6.3%, p<0.05). The pre-
sence of bad habits also turned out to be a signifi-
cant factor (21.9% vs. 6.3%, p<0.05).

10

According to infertility indicators, women
of the Subgroup 1 have a slightly higher
proportion of patients with primary infertility,
infertility lasting more than 5 years, and unsuc-
cessful attempts at ART in the anamnesis. How-
ever, the difference is not statistically significant
(Table 3). A significant difference was estab-
lished by the decrease in the ovarian reserve
(32.8% in the Subgroup 1 vs. 12.5% in the Sub-
group 2, p<0.05) and the corresponding hormonal
disorders: increased follicle-stimulating hormone
(FSH) (21.9% vs. 6.3%, p<0.05) and a decrease in
anti-Miillerian hormone (AMG) (25.0% vs. 6.3%,
p<0.05).

Among somatic pathology in relation to the in-
fluence on the success of ART (Table 4), endocrine
pathology stands out in particular (45.3% in the
Subgroup 1 vs. 12.5% in the Subgroup 2, OR=5.80,
CI 1.22-27.64, p<0.05), in particular metabolic
disorders (34.4% in the Subgroup 1 vs. 12.5% in the
Subgroup 2, p<0.05). A significant difference was
also established in the frequency of liver diseases
(21.9% vs. 6.3%, p<0.05) and gastrointestinal tract
diseases (23.4% vs. 12.5%, p<0.05).
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Table 3

Indicators of infertility in patients with «long-COVID» depending on the success of ART programs, %

Indicator Subgroup 1, n=64 | Subgroup 2, n=16 OR | LLCI uv el
abs.n. % abs.n. %

Primary infertility 11 17.2 2 12.5 145 | 0.29 7.32
The duration of infertility is more than 5 years 10 15.6 2 12.5 1,30 | 0.25 6.60
One IVF attempt in history 1 17.,2 2 12.5 1.45 | 0.29 7.32
2 or more IVF attempts in history 5 7.8 — — — — —
Decreased ovarian reserve 21 32.8* 2 12.5 3.42 | 0.7 16.45
FSH is above age norms 14 21.9% 1 6.3 4.20 | 0.51 34.62
AMH is below age norms 16 25.0% 1 6.3 500 | 0.61 40.91

Notes: OR — odds ratio, LL CI — lower limit of confidence interval, UL Cl — upper limit of confidence interval; * — the difference is significant in relation to the

Subgroup 2 patients (p<0.05); the statistical significance of OR was not revealed.

Table 4
Somatic pathology of patients with <long-COVID» depending on the success of ART programs, % uble
. Subgroup 1, n=64 | Subgroup 2, n=16

Somatic pathology abs.n. % abs.n. % OR LL CI uUv Cl
Endocrine pathology, in particular 29 45.3* 2 12.5 5.80# 1.22 27.64
- thyroid disease 17 26.6* 1 6.3 5.43 0.67 44.26
- diabetes 7 10.9 - - - - -
- metabolic disorders 22 34.4* 2 12.5 3.67 0.76 17.60
Pathology of the gastrointestinal tract 15 23.4* 2 12.5 2.14 0.44 10.51
Liver pathology 14 21.9* 1 6.3 4.20 0.51 34.62
Pathology of the urinary system 12 18.,8 2 12.5 1.62 0.32 8.07
Cardiovascular pathology 12 18.,8 1 6.3 3.46 0.42 28.82

Notes: OR — odds ratio, LL CI — lower limit of confidence interval, UL Cl — upper limit of confidence interval; * — the difference is significant in relation to the

Subgroup 2 patients (p<0.05); the statistical significance of OR was not revealed

Table 5
Peculiarities of the menstrual function of patients with «<long-COVID»
depending on the success of ART programs, %
Peculiarities Subgroup 1, n=64 | Subgroup 2, n=16

of the menstrual function abs.n. % abs.n. % OR | LLCI uvcl
Amenorrhea 6 9.4 1 6.3 1.55 1 0.17 13.89
Duration of menstruation:
- up to 3 days 13 20.3 1 6.3 3.82 | 0.46 31.66
- more than 6 days 1l 17.2 1 6.3 3.1 0.37 26.09
Blood loss:
- reduced 1 17.2 2 12.5 1.45 | 0.29 7.32
- reinforced 12 18.8 3 18.8 1.00 | 0.25 4.07
Cycle duration:
- more than 30 days 8 12.5 2 12.5 1.00 | 0.19 5.24
- less than 24 days 11 17.2 2 12.5 1.45 1 0.29 7.32
Irregular cycle 16 25.0* 1 6.3 500 | 0.61 40.91
Insufficiency of the luteal phase 14 21.9* 1 6.3 4.20 | 0.51 34.62

Notes: OR — odds ratio, LL CI — lower limit of confidence interval, UL Cl — upper limit of confidence interval; * — the difference is significant in relation to the

Subgroup 2 patients (p<0.05); the statistical significance of OR was not revealed

In women with «long-COVID» and an unsuc-
cessful ART attempt, a higher frequency of men-
strual dysfunction was found (Table 5), namely a
decrease in the duration of menstruation (20.3%
vs. 6.3%) or, conversely, prolonged menstruation
(17.2% vs. 6.3%). A significant difference was es-
tablished for the frequency of an irregular cycle
(25.0% vs. 6.3%, p<0.05) and luteal phase insufli-
ciency (21.9% vs. 6.3%, p<0.05), which is often at-
tributed to stress-induced disorders.
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Accompanying gynecological pathology is also
more often noted in patients with «long-COVID»in
case of failure of ART programs (Table 6), espe-
cially this applies to urogenital infections, which
were noted by 43.8% of patients in the Subgroup 1
(against 12.5% in the Subgroup 2, OR=5.44, CI
1.14-25.95, p<0.05). Endometritis (21.9% vs.
6.3%, p<0.05) and endometrial hyperplasia (23.4%
vs. 6.3%, p<0.05) were observed significantly more
often, however, with an insignificant OR.
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Table 6
Accompanying gynecological pathology of patients with «long-COVID» depending
on the success of ART programs, %
Subgroup 1, n=64 | Subgroup 2, n=16
Pathology abs.n. % abs.n. % OR LL CI uUv Cl

Infections of the genitourinary sphere 28 43.8* 2 12.5 0.44# 1.14 25.95
Pathology of the endometrium:
- endometritis 14 21.9* 1 6.3 4.20 0.51 34.62
- endometriosis 10 15.6 - - - - -
- endometrial hyperplasia 15 23.4* 1 6.3 4.59 0.56 37.70
Diseases of the cervix 1L 17.2 2 12.5 1.45 0.29 7.32
Myoma of the uterus 17 26.6 2 12.5 2.53 0.52 12.32
Ovarian cysts 15 23.4* 1 6.3 4.59 0.56 37.70
Polycystic ovary syndrome 11 17.2 1 6.3 3.1 0.37 26.09

Notes: OR — odds ratio, LL CI — lower limit of confidence interval, UL CI — upper limit of confidence interval, * — the difference is significant in relation to the

Subgroup 2 patients (p<0.05); * — OR is statistically significant.

Conclusions

Significant differences in the frequency of the
main symptoms of <«long-COVID» among pa-
tients with unsuccessful use of ART have been
established. The symptoms: «depression, anxi-
ety» (54.7% vs. 18.8%, OR=5.23, CI 1.36-20.14,
p<0.05) and «sleep disturbances» (59.4% vs.
31.3%, SD=3.22, CI 1.00—10.35, p<0.05).

A significant difference was also found in so-
cial and household factors: the presence of stress
(35.9% vs. 12.5%, p<0.05), especially in everyday
life (31.3% vs. 6.3%, p<0.05). The presence of bad
habits also turned out to be a significant factor
(21.9% vs. 6.3%, p<0.05).

A significantly higher frequency of decreased
ovarian reserve (32.8% vs. 12.5%, p<0.05) and cor-
responding hormonal disorders: increased FSH
(21.9% vs. 6.3%, p<0.05) and decreased AMH
(25.0% vs. 6.3%, p<0.05).

Among somatic pathology, endocrine pathol-
ogy stands out (45.3% vs. 12.5%, OR=5.80, CI
1.22-27.64, p<0.05), in particular metabolic disor-
ders (34.4% vs. 12.5%, p<0.05). A significant diffe-
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