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ABSTRACT. In order to identify obstetric and perinatal risk factors, information was copied out from
registration forms N 003/y for 820 patients in the pregnancy pathology department who had overcome
infertility with the help of ART. It was found that in more than half of the cases, pregnancy occurred
on the second or after several more attempts at using ART (56.1 %), in most cases it was the first birth
(76.8%). The proportion of patients of early reproductive age was 67.8 %. The diagnosis of infertility was
made before the age of 35 in 77.5% of women. In most cases, it was primary infertility (61.0%) and
in 59.9% of patients, the diagnosis was established after 5 or more years of absence of pregnancy
in the absence of contraception (on average, at the age of 30.04+2.72 years). On average, the period
of infertility in patients was 6.18+0.19 years. 41.5% of women had a history of abortion. The proportion
of abortions for medical reasons in this category of patients was 15.3 times higher than the population
average, the proportion of spontaneous abortions was 1.5 times higher, and the proportion of abortions in
primigravidas was 2.8 times. The most common pregnancy complications were gestational diabetes mel-
litus (30.49%), preeclampsia (25.12%) and complications caused by infectious diseases during pregnancy
(20.73%). The most common extragenital diseases of these pregnant women were myopia (40.73 %), ane-
mia (38.78 %) and thyroid diseases (35.37%). Fetal pathology was detected in 20.5% of patients. The most
common reasons for hospitalization in the department were delivery by caesarean section (44.6%)
and premature birth (25.9%). At the same time, natural delivery was observed only in 15.7% of patients
with ART. Thus, the study made it possible to establish that patients in the Department of Pregnancy
Pathology, whose pregnancies followed after the use of ART, had a significant number of obstetric and
perinatal risk factors, which requires closer attention to the course of pregnancy and childbirth on the part
of obstetrician-gynecologists.

KEYWORDS: pregnant women, infertility, assisted reproductive technologies, Department of
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OUHEHKA OTAEJIBHBIX ®PAKTOPOB AKYHIEPCKOI'O
N IMTEPUHATAJIBHOTI'O PUCKA Y TAIHUEHTOK
OTAEJEHUA NTATOJIOI'UU BEPEMEHHOCTMU,
HPEOAOJIEBHIUX BECIIJIOAUE C IIOMOILIBIO BPT
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PE3IOME. C nenbio BbisiBIeHHS (DAKTOPOB aKyIIEPCKOrO M MEPHHATAIBHOTO PHUCKa Oblla MpOBEACHA
BBIKOITUPOBKA cBeJieHHI U3 yueTHbIX GopM Ne 003/y Ha 820 manueHTOK OTHeNeHHs aToJIOTHH OepeMeH-
HOCTH, TIPEOIOJIEBIINX OECIIJIONME C TIOMOIIBIO BCTIOMOTaTebHBIX PENPOLYKTHBHBIX TexHomoruii (BPT).
YcTaHoBJE€HO, YTO O0JIee YeM Y TIOJIOBHHEI MAIUEeHTOK OEPEMEHHOCTh HACTYIIMIIa CO BTOPOH 1 Ooree 1mo-
nbITKy npumererns BPT (56,1%), npu 3ToM B GOJIBIIMHCTBE CiIydaeB 3TO ObLTH HepBbie poabl (76,8 %).
VYienbHbI BeC IAIIMEHTOK PAHHETO PEMPOAYKTUBHOIO BO3pacTa cocTaBui 67,8%. JluarHos «oecruionuey
ObL1 1ocTaBJieH 10 35 ety 77,5% sxeHiuH. B 00JbIIMHCTBE cllydyaeB 3TO ObIJIO MEPBUYHOE OSCIIONUE
(61,0%), n y 59,9 % nanueHTOK AUarHo3 ObLII YCTaHOBIIEH Yepe3 5 JieT U 6oliee OTCYTCTBUSA OepeMeH-
HOCTH B YCIIOBUSX OTCYTCTBHS KOHTpanenuuu (B cpeaHem B Bozpacte 30,04+2,72 rona). B cpennem
CpOK Oecruionusi y ManueHToK coctasisin 6,18+0,19 roga. B anamuese y 41,5% sxeHiuH Obuin aOOPTHL
VYienbHbIH Bec a00pTOB MO MEAUITTHCKUM ITOKA3aHHSIM Y JIAHHOW KaTeropruy MalieHTOK ObL BBIIIE, YeM B
CpeIHEM TIO TIOIIIALnY, B 15,3 pasa, ynensHbIi Bec caMOIpOrU3BOIIBHBIX a00pTOB — B 1,5 pasa, a yaensb-
HBII Bec abOpTOB y nepBoOepeMeHHbIX — B 2,8 pa3a. Hanbosnee yacTbIMH OCIOKHEHUSIMH O€pEMEHHOCTH
OBbLTM TecTalMOHHBIN caxapHbiii quadet (30,49%), npesxnammcust (25,12%) u ocIoKHEHHsI, BbI3BaHHbIC
MH(EKIIMOHHBIMU 3a00JeBaHUsIMHU BO BpeMst OepemerHocTH (20,73 %). Camble pacipocTpaHEHHbBIE KC-
TpareHuTaJ bHbIE 3200IeBaHMs, KOTOpbIe ObLIN y ATHX OepeMeHHBIX, — 3T0 Muonwus (40,73%), anemus
(38,78 %) n 3ab0eBaHMS IIUTOBHTHOM *kene3bl (35,37 %). Y 20,5% narueHToK ObLIa BBISIBIICHA ITATOJIOTHSI
rwiona. Hanbonee yacThiIMU MPUYMHAME TOCIHUTAIHM3AUN B OTIEJICHUE CTAJIU POJIOpa3peUICHHE C
MTOMOIIBIO KecapeBa ceueHus (44,6 %) u npexaeBpemMeHHbIe poasl (25,9 %). [Ipu 3ToM ecTecTBEHHOE
pomopaspelierre Habmonanock Tobko y 15,7% mnanuentok ¢ BPT. Takum oO6pa3om, mpoBeneHHOE nc-
CJIeZIOBaHME MO3BOJIMIIO YCTAHOBUTH HATMYME 3HAYUTEIBHOTO KOJMYeCcTBa (JaKTOPOB aKyILIEPCKOTO
U TIepUHATAIBHOTO PUCKA Y TAIIUEHTOK OTJEJICHHUsI MMaTOJOTUN OEpEeMEHHOCTH, OEPEeMEHHOCTh KO-
TOpBIX HacTymwia ¢ mpuMeHeHueMm BPT, uTo TpeOyeT Oosiee MpUCTAIbHOTO BHUMAHHS K TEUCHUIO
OepeMEeHHOCTH U POJIOB Y HUX CO CTOPOHBI Bpaueil — aKylIepOB-THHEKOIOTOB.

KJHKOYEBBIE CJIOBA: GepemenHble, OecIioane, BCIOMOTAaTEIbHBIC PETPOIYKTHBHBIC TEXHO-
JIOTUH, OTJIEJICHHUE MATOJOTUH OEPEeMEHHOCTH, aKYIIEPCKUI U TIePUHATABHBIN PUCK

INTRODUCTION portant social function — to give birth to and
raise healthy children — is one of the main tasks

According to the Federal Law “On Funda- of the system of maternal and child health care.
mentals of Citizens’ Health Protection in the In the context of declining birth rates, the prob-
Russian Federation” [1], the creation of optimal lem of population reproduction is especially
conditions for a woman to fulfil her most im- important. One of the main medical and social
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problems of society is infertility. It is actual both
in our country and abroad [2]. According to spe-
cial studies, the number of infertile couples in
Russia is about 20%. At the same time, some
international experts cite figures of 24-25% [3].

According to the WHO classification, infer-
tility can be caused by male and female factors,
or their combination, as well as by undeter-
mined etiology. In addition, infertility is divi-
ded into primary and secondary, absolute and
relative [4]. An effective method of infertility
treatment is assisted reproductive technologies
(ART). More than ten methods of ART are used
in medical practice: in vitro fertilization (IVF),
intracytoplasmic sperm injection (ICSI), surro-
gacy, reproductive donation, cryopreservation
and others. However, the most common method
is IVF [5].

According to the clinical guidelines “Female
Infertility”, the indications for IVF are absolute
infertility (absence of uterus, ovaries, absence
or obstruction of both fallopian tubes, azo-
ospermia, etc.), as well as a higher probability
of overcoming infertility with IVF compared to
other methods [6]. In addition, the use of ART
is reasonable if there is no pregnancy in women
under 35 years old during 12 months of infertili-
ty treatment or during 6 months in women older
than 35.

In our country, the medical care for women
during pregnancy, childbirth and the postpartum
period is carried out in accordance with medical
care procedures for the profile “Obstetrics and
gynecology” [7]. It is based on the principles
of continuity and stages. Prevention is a prior-
ity during a medical follow-up of pregnant wo-
men, which includes identifying women at risk
for prevention and early detection of complica-
tions associated with pregnancy, childbirth and
the postnatal period. If pregnant women require
round-the-clock observation and treatment, they
are hospitalized in the pregnancy pathology de-
partments of obstetric hospitals. Their objec-
tives are the detection and treatment of preg-
nancy pathology; prevention of complications
during pregnancy; preparation for childbirth, in
particular — for caesarean section, counselling
and psychological support, etc.

A significant proportion of women whose
pregnancies are achieved using IVF have other
health problems in addition to problems in the
reproductive system [8]. Accordingly, the study
of their medical and social characteristics can

determine the profile of the target group. In this
case, it is necessary to adjust the plan of medi-
cal supervision in order to reduce complications
during pregnancy and childbirth [9]. Thus, the
assessment of individual obstetric and perina-
tal risk factors in patients of the Department of
Pregnancy Pathology who have overcome infer-
tility by means of ART is a relevant topic for re-
search.

AIM

To determine the obstetric and perinatal risk
factors in patients of the Department of Preg-
nancy Pathology who overcame infertility by
means of ART.

MATERIALS AND METHODS

The Department of Pregnancy Pathology of
the Perinatal Centre of the Federal State Bud-
getary Educational Institution of Higher Profes-
sional Education ‘St. Petersburg State Pediatric
Medical University’ of the Ministry of Health
of Russia, which belongs to the third-level ob-
stetric hospitals, became the clinical base of the
research. A special form was designed in order
to assess the characteristics of patients who
overcame infertility with the help of ART. The
form “Card of medical and social examination
of women suffering from infertility” includes
information which was copied from 820 regis-
tration forms No. 003/u “Medical card of a pa-
tient receiving medical care in inpatient and day
hospital conditions”. All patients were treated
at the Department of the Pregnancy Pathology,
their hospitalization ended with delivery at the
perinatal center of the St. Petersburg State Pedi-
atric Medical University in 2018-2024. Women
permanently residing in St. Petersburg were se-
lected for the study.

Extensive indicators, arithmetic weighted
average and its error were calculated. The ob-
tained indicators were compared with the data of
official statistics [10—14]. Perinatal risk factors
in patients were assessed according to the peri-
natal risk scale proposed by V.E. Radzinsky [9].

The significance of the differences between the
indicators was assessed using Student’s t-criterion.
Differences were considered significant at p <0.05.
Statistical processing of data was performed
using MS Office 2016 and STATISTICA 10.0
(StatSoft Inc.) software packages.
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RESULTS

Assessment of the age distribution of pa-
tients who overcame infertility with the help of
ART showed that 65.6% of the pregnant women
belonged to the age group of 35 years and older,
which was significantly higher than the propor-
tion of patients under 35 years of age (p <0.05),
their proportion in the age structure of the de-
partment was 2.0 times lower (32.2%). The
mean age of the patient whose pregnancy was
induced by ART was 37.00+0.30 years.

The study revealed (Fig. 1) that the most
common age when infertility was diagnosed was
25-34 years (67.2%), which was significantly
higher than the proportion of patients both un-
der 25 years and over 35 years (p <0.05). The
mean age of infertility diagnosis in patients was
30.714+0.26 years.

Perinatal risk factors include infertility for
2—4 years and for 5 years or more. It was found
that only 1.3% of the patients who overcame in-
fertility with the help of ART were diagnosed
with infertility for 1 year or less. The diagnosis
period of 2—4 years occurred in 38.8% of wo-
men. More than half of the patients — 59.9% —
had a diagnosis for 5 years or more, including
10-14 years — 19.0% and 15 years or more —
3.9%. The mean duration of infertility in pa-
tients was 6.18+0.19 years.

The type of infertility was of particular im-
portance. “Primary infertility” was diagnosed
in women who had no history of pregnan-
cy despite regular sexual activity for a year
without contraceptives. Secondary infertility
is established in women who had a history of
pregnancy but had not conceived during a year
of regular sexual activity. Primary infertility
was present in 61.0% of the patients whose
pregnancies were induced by ART. Secondary
infertility was diagnosed in 39.0% of the pa-
tients. The distribution of patients by type of
infertility is shown in Figure 2.

Pregnancy occurred with the use of ART,
refers to anamnestic risk factors, and the use
of ICSI method in comparison with IVF has
a higher number of perinatal risk scores. All
patients in the study group became pregnant
through IVF. Most of the patients had a his-
tory of one or two IVF attempts (43.9% and
23.2%, respectively). 32.9% of women had
three or more attempts. On average, patients
had 2.46+0.11 IVF attempts (Fig. 3).
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Fig. 1. Distribution of patients by the age of diagnosis
of “infertility” made (in% of total)
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Fig. 2. Distribution of patients by type of infertility (in% of total)

Puc. 2. Pactipenenenne manueHTok mo BuLy Oecrutogus (B%
K UTOTY)
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Fig. 3. Distribution of patients by number of IVF attempts
and amount of births on the account (in% of total)

Puc. 3. PacnpezesieHne NanueHTOK MO KOJIMYECTBY IOMBITOK
OKO u poznos no cuety (B% K UTOTY)

MEAWLIMHA | OPTAHU3ALMA 30 PABDDXPAHERHA

TOM3 22 2024

elSSN 26364220



ORIGINAL PAPERS

In addition, perinatal risk factors include
obstetric and gynecological history of the
mother, including parity of 4-7 births and 8
births or more. It was revealed that the majo-
rity of the studied contingent had first births
as a result of ART (76.8%) and only 1.0% of
patients had fourth births and more.

Assessment of the fetus takes a separate
place in forming a strategy of perinatal risk
factors. The study revealed that fetal patho-
logy occurred in every fifth patient who over-
came infertility with the help of ART (20.5%)
(Fig. 4).

A history of abortion in a pregnant woman
can also increase obstetric and perinatal risks.
Abortion history was present in 41.5% of pa-
tients (Fig. 5). The majority of pregnancy termi-
nations were related to maternal and fetal health
(75.1%), including 44.5% of medically indicat-
ed abortions and 30.6% of spontaneous abor-
tions. However, 24.9% of women had a history
of medical legal abortion or voluntary termina-
tion of pregnancy. Considering that the propor-
tion of elective abortions in the general popula-
tion is 45.4%, and 58.5% of the patients in our
study had no history of abortion, this type of
pregnancy termination is not typical for women
who overcame infertility with the help of ART.
At the same time, the proportion of abortions
for medical reasons in this category of pregnant
women is 15.3 times higher than the nation-
al average (2.9% in Russia; p <0.05), and the
proportion of miscarriages is 1.5 times higher
(20.0% in Russia; p <0.05). The study showed
that the proportion of abortions due to medically
indicated undeveloped pregnancies was 22.5%
of all abortions or 50.6% of medically indicated
abortions.

Abortion in first-pregnant women is consi-
dered to be the most significant risk factor for
perinatal pathology among abortions. Our study
showed that 30.1% of the patients’ first preg-
nancy ended with abortion. The percentage of
abortions in first-pregnant women was 2.8 times
higher than the average according to official sta-
tistics (10.8% in Russia; p <0.05).

Every fifth woman had complications caused
by infectious diseases, including covid or acute
respiratory diseases (20.73 cases per 100 hos-
pitalized patients). Whereas the most frequent
diseases were gestational diabetes mellitus
(30.49%) and pre-eclampsia (25.12%). Gesta-
tional diabetes mellitus was 1.7 times less fre-
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0 ABopTbl / Matonorus nnopa /
Abortions Fetal pathology

m[la/Yes MHet/No

Fig. 4. Distribution of patients by history of abortion and fetal
pathology in the current pregnancy (in% of total)

Puc. 4. PactipenienneHne ManMeHTOK 110 HAIWYHIO abOpTOB
B aHAMHe3¢ ¥ MaTOJIOTHH IUIOJa B HACTOSIIYIO Oepe-
MEHHOCTS (B% K UTOTY)
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Fig. 5. Distribution of patients by type of abortion history
(in% of total)

Puc. 5. Pacpenenenue manueHToK 1Mo BUAaM abOpPTOB B aHa-
MHe3e (B% K UTory)

quent among pregnant women in the metropolis
(17.71% in St. Petersburg; p <0.05), and severe
and moderate pre-eclampsia was 7.0 times less
frequent (3.57% in St. Petersburg; p <0.05).
Extragenital maternal diseases are impor-
tant obstetric and perinatal risk factors, name-
ly: cardiovascular diseases (heart defects with
and without circulatory disorders, chronic arte-
rial hypertension stage I-II-III, varicose veins,
hypotensive syndrome), kidney diseases, endo-
crinopathies (adrenal diseases, neuro-exchange
endocrine syndrome, diabetes mellitus, thyroid
diseases, obesity), anemia, myopia and other
eye diseases, chronic specific infections (tuber-
culosis, brucellosis, toxoplasmosis, etc.), and
coagulopathies [10]. It was found (Tables 1, 2)
that myopia and anemia (40.73 and 38.78 per
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1l

Table 1

Frequency of pregnancy complications in patients (per
100 hospitalized patients who completed pregnancy)

Tabnuya 1

YacroTa OCIOKHEHHH OEPEeMEHHOCTH Y TTAIINEHTOK
(ma 100 rocMTaNM3MPOBAHHBIX, 3aKOHIMBIINX

Table 2
Frequency of extragenital pathology in patients (per
100 hospitalized patients who completed pregnancy)
Tabnuya 2

YacToTa 3KCTpareHnTaabHOU NaTOJIOTUH Y MMalMEHTOK
(ma 100 rociMTaNM3UPOBAHHBIX, 3aKOHIMBIITIX

OEepeMEeHHOCTh) 0GEepeMEeHHOCTb)
. Abe. /| B% / . Abe. /| B% /
Ho3zonoruueckas ¢popma / Nosological form Abs. | Tn% Ho3zonoruueckas ¢popma / Nosological form Abs. | Tn%
l'ecTaunonHbIH caxapHbIil 1uabder / Muomnus / Myopia 334 40,73
. . . 250 | 30,49
Gestational diabetes mellitus Anemus / Anemia 318 |38.78
TIpeoxnamncns / Preeclampsia 206 | 25,12 BoJie3HN SHIOKPUHHOIT cHcTeMBbl (3a0071eBa-
OcioKHEHHsI, BBI3BAHHbIC HH(PEKIIHOHHBIMU HUSI IIUTOBUIHON Jkene3bl) / Diseases of the | 290 | 35,37
3a00JIeBAHISIME BO BpeMst 0EpEeMEHHOCTH (B endocrine system (thyroid diseases)
TOM HHCIIC KOBH/IOM HIIM OCTPBIMH peCINpa- 170 | 20,73 3ab0s1eBaHUS MOYETIOJIOBON CHCTEMBI /
TopHeIMH 3a601eBanusamy) / Complications Diseases of the genitourinary system 216 |26,34
caused by infectious diseases during pregnancy - -
(including Covid or acute respiratory diseases) Bapukosnas 6ones3ns / Varicose veins 194 | 23,66
IMaronorus mnanentsl / Pathology of the Hapymienue B cucteme remocrasa /
placenta 152 | 18,54 Disturbance in the hemostasis system 150 1 18,29
VICTMEKO-LePBHKAIbHAS HEAOCTATOYHOCTD / 12 | 13.66 Mpuowma matku / Uterine fibroids 140 |17,07
Isthmic-cervical insufficiency ’ [Ipoune 3a6omneBanus / Other diseases 412 |50,24
Manosoaue / Low water 42 5,12
Mmuorosojue / Polyhydramnios 30 | 3,66

100 hospitalized patients, respectively) and thy-
roid diseases (35.37%) were the most common
extragenital diseases in the observed patients.
It was found that endocrine diseases in these
patients were 2.1 times more common than the
average for pregnant women in St. Petersburg
(17.17% in St. Petersburg; p <0.05), venous
complications were 1.6 times more common
(14.5% in St. Petersburg; p <0.05), and genito-
urinary diseases were 1.3 times more common
(19.6% in St. Petersburg; p <0.05).

The majority of patients in the Department
of Pregnancy Pathology who overcame inferti-
lity with the help of ART had singleton pregnan-
cies (88.8%). Multiple pregnancies occurred in
11.3% of pregnant women: two fetuses in 10.5%
and three fetuses in 0.7%.

More than half of the women who became
pregnant using ART (Fig. 6) delivered at term
(65.9%). Accordingly, 34.5% of the patients un-
derwent surgical delivery by caesarean section,
of whom 18.4% had an emergency caesarean
section (i.e. 184 per 1,000). Taking into account
that caesarean section rate in St. Petersburg
amounts to 270.8 operative deliveries per 1000
deliveries, caesarean section was used 1.5 times
more often among this category of patients
(p <0.05).

%
100
80
60
40
20

0
B EcrecTtBeHHoe popopaspeluenue / Natural childbirth

B KecapeBo ceyeHue akcTpeHHoe / Emergency cesarean section
B KecapeBo ceyeHue nnaHoBoe / Planned cesarean section

Fig. 6. Distribution of patients by number of fetuses and
nature of delivery (% of total)

Puc. 6. PacripesiesieHHe MaMEHTOK KOJIMYECTBY IUIOJ0B M Xa-
paxTepy pozmopaspemmeHus (B% K UTOTY)

CONCLUSION

1. More than half of the patients had a preg-
nancy after the second or more IVF attempts
(56.1%), in most cases it was the first birth
(76.8%).

2. The proportion of patients of early repro-
ductive age was more than half (67.8%), and
77.5% of women were diagnosed with infertility
before the age of 35 years.

3. Most of the cases were primary infertili-
ty (61.0%). The mean age of primary infertility
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was 30.04+2.72 years and secondary infertility
was 31.04 £ 1.95 years.

4. More than half of the patients were diag-
nosed with infertility after 5 or more years of
attempts without contraception (59.9%), and the
mean age of infertility was 6.18+0.19 years.

5. 41.5% of women had a history of abortion.
The proportion of abortions for medical reasons
in this category of patients was higher than
the population average by 15.3 times, sponta-
neous abortions by 1.5 times, and abortions in
first-pregnant women by 2.8 times.

6. The most common complications of
pregnancy were gestational diabetes mellitus,
pre-eclampsia and complications due to in-
fectious diseases during pregnancy. The most
common extragenital pathologies in the pa-
tients were myopia, anemia and thyroid diseas-
es. Fetal pathology was detected in 20.5% of
the patients.

7. In comparison with the morbidity of met-
ropolitan pregnant women, these patients suf-
fered from severe and moderate pre-eclampsia
7.0 times more often, from gestational diabe-
tes mellitus — 1.7 times more often, endocrine
system diseases — 2.1 times, venous complica-
tions — 1.6 times, genitourinary system disea-
ses — 1.3 times.

8. The most frequent reasons for hospitaliza-
tion were caesarean section delivery (44.6%)
and premature delivery (25.9%). Only 15.7% of
IVF patients had natural delivery.

Thus, the study revealed that patients who
underwent IVF had a significant number of
obstetric and perinatal risk factors. It demands
from obstetricians and gynecologists to focus
more attention on the course of pregnancy and
childbirth in this category of patients.

ADDITIONAL
INFORMATION

Author contribution. Thereby, all authors
made a substantial contribution to the concep-
tion of the study, acquisition, analysis, interpre-
tation of data for the work, drafting and revising
the article, final approval of the version to be
published and agree to be accountable for all as-
pects of the study.

Competing interests. The authors declare
that they have no competing interests.

Funding source. This study was not suppor-
ted by any external sources of funding.

JOITOJIHUTEJIbHASA
HH®OPMALNUA

Bkiaan aBTopoB. Bce aBTOpHl BHECHM Cy-
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el HacTosIIeN CcTaThy.

HcTounuk ¢punancupoBanus. ABTOpHI 3a-
SIBJSIIOT 00 OTCYTCTBHM BHENTHETO (DMHAHCHPO-
BaHUS TIPU MPOBEICHUN UCCIICTOBAHNUS.
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