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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 
Pregnancy Pathology, obstetric and perinatal risk



ОРИГ ИН А ЛЬНЫЕ С ТАТ ЬИ

МЕДИЦИНА И ОРГАНИЗАЦИЯ ЗДРАВООХРАНЕНИЯ ТОМ 9   № 2   2024 eISSN 2658-4220

7

ОЦЕНКА ОТДЕЛЬНЫХ ФАКТОРОВ АКУШЕРСКОГО 
И ПЕРИНАТАЛЬНОГО РИСКА У ПАЦИЕНТОК 
ОТДЕЛЕНИЯ ПАТОЛОГИИ БЕРЕМЕННОСТИ, 
ПРЕОДОЛЕВШИХ БЕСПЛОДИЕ С ПОМОЩЬЮ ВРТ
© Дмитрий Олегович Иванов, Карина Евгеньевна Моисеева, Шалва Демнаевич Харбедия, 
Ксения Георгиевна Шевцова, Ольга Игоревна Сергиенко, Лидия Игоревна Бакшеева
Санкт-Петербургский государственный педиатрический медицинский университет. 194100, г. Санкт-Петербург, 
ул. Литовская, д. 2

Контактная информация: Карина Евгеньевна Моисеева — д.м.н., профессор кафедры общественного здоровья 
и здравоохранения. E-mail: karina-moiseeva@yandex.ru   ORCID: https://orcid.org/0000-0002-3476-5971  SPIN: 9105-6669

Для цитирования: Иванов Д.О., Моисеева К.Е., Харбедия Ш.Д., Шевцова К.Г., Сергиенко О.И., Бакшеева Л.И. 

Оценка отдельных факторов акушерского и перинатального риска у пациенток отделения патологии беременности, 
преодолевших бесплодие с помощью ВРТ // Медицина и организация здравоохранения. 2024. Т. 9. № 2. С. 6–13. 
DOI: https://doi.org/10.56871/MHCO.2024.55.16.001

Поступила: 14.05.2024 Одобрена: 17.06.2024 Принята к печати: 15.07.2024

РЕЗЮМЕ. С целью выявления факторов акушерского и перинатального риска была проведена 
выкопировка сведений из учетных форм № 003/у на 820 пациенток от деления патологии беремен-
ности, преодолевших бесплодие с помощью вспомогательных репродуктивных технологий (ВРТ). 
Установлено, что более чем у половины пациенток беременность наступила со второй и более по-
пытки применения ВРТ (56,1 %), при этом в большинстве случаев это были первые роды (76,8 %). 
Удельный вес пациенток раннего репродуктивного возраста составил 67,8 %. Диагноз «бесплодие» 
был поставлен до 35 лет у 77,5 % женщин. В большинстве случаев это было первичное бесплодие 
(61,0 %), и у 59,9 % пациенток диагноз был установлен через 5 лет и более отсутствия беремен-
ности в условиях отсутствия контрацепции (в среднем в возрасте 30,04±2,72 года). В среднем 
срок бесплодия у пациенток составлял 6,18 ± 0,19 года. В анамнезе у 41,5 % женщин были аборты. 
Удельный вес абортов по медицинским показаниям у данной категории пациенток был выше, чем в 
среднем по популяции, в 15,3 раза, удельный вес самопроизвольных абортов — в 1,5 раза, а удель-
ный вес абортов у первобеременных — в 2,8 раза. Наиболее частыми осложнениями беременности 
были гестационный сахарный диабет (30,49 %), преэклампсия (25,12 %) и осложнения, вызванные 
инфекционными заболеваниями во время беременности (20,73 %). Самые распространенные экс-
трагенитальные заболевания, которые были у этих беременных, — это миопия (40,73 %), анемия 
(38,78 %) и заболевания щитовидной железы (35,37 %). У 20,5 % пациенток была выявлена патология 
плода. Наиболее частыми причинами госпитализации в отделение стали родоразрешение с 
помощью кесарева сечения (44,6 %) и преждевременные роды (25,9 %). При этом естественное 
родоразрешение наблюдалось только у 15,7 % пациенток с ВРТ. Таким образом, проведенное ис-
следование позволило установить наличие значительного количества факторов акушерского 
и перинатального риска у пациенток отделения патологии беременности, беременность ко-
торых наступила с применением ВРТ, что требует более пристального внимания к течению 
беременности и родов у них со стороны врачей — акушеров-гинекологов.

КЛЮЧЕВЫЕ СЛОВА: беременные, бесплодие, вспомогательные репродуктивные техно-
логии, отделение патологии беременности, акушерский и перинатальный риск

portant social function — to give birth to and 
raise healthy children — is one of the main tasks 
of the system of maternal and child health care. 
In the context of declining birth rates, the prob-
lem of population reproduction is especially 
important. One of the main medical and social 

INTRODUCTION

According to the Federal Law “On Funda-
mentals of Citizens’ Health Protection in the 
Russian Federation” [1], the creation of optimal 
conditions for a woman to fulfil her most im-
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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 
ave rage 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 wo men 
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 
30.71±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)

Рис. 1. Распределение пациенток по возрасту постановки 
диагноза «бесплодие» (в % к итогу)
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Рис. 2. Распределение пациенток по виду бесплодия (в % 
к итогу)
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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 vo luntary 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-

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 

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

Рис. 4. Распределение пациенток по наличию абортов 
в анамнезе и патологии плода в настоящую бере-
менность (в % к итогу)
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Рис. 5. Распределение пациенток по видам абортов в ана-
мнезе (в % к итогу)
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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).

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 

Table 1
Frequency of pregnancy complications in patients (per 
100 hospitalized patients who completed pregnancy)

Таблица 1
Частота осложнений беременности у пациенток 

(на 100 госпитализированных, закончивших 
беременность)

Нозологическая форма / Nosological form
Абс. / 
Abs.

В % / 
In %

Гестационный сахарный диабет / 
Gestational diabetes mellitus

250 30,49

Преэклампсия / Preeclampsia 206 25,12

Осложнения, вызванные инфекционными 
заболеваниями во время беременности (в 
том числе ковидом или острыми респира-
торными заболеваниями) / Complications 
caused by infectious diseases during pregnancy 
(including Covid or acute respiratory diseases)

170 20,73

Патология плаценты / Pathology of the 
placenta

152 18,54

Истмико-цервикальная недостаточность / 
Isthmic-cervical insuffi  ciency

112 13,66

Маловодие / Low water 42 5,12

Многоводие / Polyhydramnios 30 3,66

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

Таблица 2
Частота экстрагенитальной патологии у пациенток 

(на 100 госпитализированных, закончивших 
беременность) 

Нозологическая форма / Nosological form
Абс. / 
Abs.

В % / 
In %

Миопия / Myopia 334 40,73

Анемия / Anemia 318 38,78

Болезни эндокринной системы (заболева-
ния щитовидной железы) / Diseases of the 
endocrine system (thyroid diseases)

290 35,37

Заболевания мочеполовой системы / 
Diseases of the genitourinary system

216 26,34

Варикозная болезнь / Varicose veins 194 23,66

Нарушение в системе гемостаза / 
Disturbance in the hemostasis system

150 18,29

Миома матки / Uterine fi broids 140 17,07

Прочие заболевания / Other diseases 412 50,24
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Fig. 6. Distribution of patients by number of fetuses and 
nature of delivery ( % of total)

Рис. 6. Распределение пациенток количеству плодов и ха-
рактеру родоразрешения (в % к итогу)
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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.
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