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INTRODUCTION
The use of assisted reproductive technologies (ART) 
enables to effectively fight infertility off over the past 40 
years. More than 5 million infants worldwide were born 
once ART had been applied in infertility [1, 2]. However, 
getting pregnancy using ART is only the first stage, while 
the birth of a healthy newborn depends on the course and 
management of pregnancy and childbirth for sure.  Char-
acteristics of multiple pregnancy, once ART is applied, hold 
an exceptional interest for applied science, at the stages of 
embryo implantation and placentation in particular. Thus, 
despite the widespread adoption of ART for assisted con-
ception, the matter of enhancing the ART effectiveness still 
remains relevant, as well as optimizing the management of 
labor and delivery since the early gestational age in order to 
minimize risks for both a mother and her child. Just over 
the last couple of years the incidence of multiple pregnancy 
rapidly grew, and ranges from 0.7% to 1.5% in the majority 
of European countries. According to the registries by the 

European Society of Human Reproduction and Embryol-
ogy (ESHRE) the effectiveness of ART programs today is 
nearly 40%. More than 1.8 million children were born in 
Ukraine in 2019, 27 thousand (1.6%) of which – after ART 
program [1, 2]. The occurrence of twin pregnancy in the 
natural cycle is low and according to different researchers, 
ranges from 11 to 14 per 1000 deliveries, the use of ART 
led to a 20-time increase in the number of multiple preg-
nancies comparing to a natural population [2]. Over the 
last 10 years, the number of deliveries of twins increased 
by 27%, triplets – by 38%. These days iatrogenic multiple 
pregnancy comprises 30-80% among multiple pregnan-
cies. Delivery of twins account for 20-30%, triplets – 4-6% 
among pregnancies that develop after ART. It is no secret 
that multiple pregnancy is associated with a high rate of 
adverse perinatal outcomes [2-5]. Statistics show that only 
11-15% of multiple pregnancies and labors occur without 
complications. Perinatal mortality in delivery of more than 
one is 3 to 7 times higher than in singleton pregnancy [2-
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ABSTRACT
The aim: To carry out a comparative statistical analysis of obstetric and perinatal complications in singleton and multiple pregnancies once assisted reproductive technologies 
(ART) are applied according to the records taken from archival materials (maternity and delivery records) and identify the clinical features of multiple pregnancy.
Materials and methods: Over the period of 2017-2019, 522 women gave birth in LELEKA Maternity Hospital LLC after using assisted reproductive technologies and 331 
women among them were followed-up in the women’s health center of LELEKA maternity hospital. Among these women (522) with singleton pregnancy 445 women gave 
birth, while in multiple pregnancy – 77.
The statistical analysis of 150 maternity and delivery records was carried out. All pregnant women were divided into two groups: group 1 – 75 women having singleton pregnancy 
after ART; group 2 – 75 women having multiple pregnancy after ART. Women getting pregnant after ART, or in vitro fertilization (IVF) and five-day frozen embryo transfer to be 
exact, turned out to be the selection criterion for a comparative statistical analysis. Mathematical methods for research were used as O.P. Mintser (2013) suggested. The reliability 
of the digit cancellation test was calculated using the Fisher’s exact test and Student’s T-test. Graphs were designed using Microsoft Excel.
Results: The complications of early multiple pregnancy were the following: anemia (47.8% as opposed to 22.9%, p<0.01), placental insufficiency (43.3% in contrast to 22.9%, 
p<0.01), threatened abortion (41.8% in contrast to 28.6%, p<0.01). The complications in late pregnancy are as follows: preeclampsia (52.7% as opposed to 20.6%, p <0.01), 
intrauterine growth restriction (20.0% as opposed to 7.4%, p <0.01), anemia in pregnancy (76.4% in contrast to 32.4%, p<0.01), placental insufficiency (47.3% in contrast 
to 22.1%, p<0.05). 
Conclusions: Multiple pregnancy is a high risk for anemia in pregnancy, preeclampsia, placental insufficiency, early intrauterine growth restriction and fetal distress in pregnancy 
and labor. It predetermines the high level of a caesarean section. Therefore, further research aimed at prediction and prevention of obstetric and perinatal complications in 
multiple pregnancy after ART is currently topical.
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6]. It is known that multiple pregnancy itself determines 
a high risk of perinatal pathology. The high prevalence 
of threatened abortion with retroplacental hematoma as 
comorbidity is observed (the incidence of retrochorial 
hematoma during the first trimester in pregnancies after 
ART comprised 13.5%) [7]. The prevalence of miscarriage 
in pregnancy after ART is 18-44.4%, while the prevalence 
of preterm labor ranges from 19.5% to 37.6%, the preva-
lence of gestational hypertension after ART was registered 
in 5.9% in singleton pregnancy and in 12.6% in multiple 
pregnancy. According to ACOG [2,6-11] the higher risk 
of preeclampsia (OR 2.7) turned out to be associated with 
ART [2, 6-11].  Preeclampsia (PE) still remains a global 
health issue, threatens maternal health and life [2, 11]. PE 
holds 9-26% of maternal mortality and high percentage of 
preterm labor, predetermines both maternal and neonatal 
morbidity [2, 12]. Statistics suggest that the prevalence of 
severe PE in multiple pregnancy is 3-4 times higher than 
in singleton pregnancy [2, 11, 13-16].

THE AIM 
To carry out a comparative statistical analysis of obstetric 
and perinatal complications in singleton and multiple preg-
nancies once assisted reproductive technologies (ART) are 
used according to the records taken from archival materials 
(maternity and delivery records) and identify the clinical 
features of multiple pregnancy.

MATERIALS AND METHODS
Over the period of 2017-2019, 522 women gave birth in LELE-
KA Maternity Hospital LLC after using assisted reproductive 
technologies and 331 women among them were followed-up 
in the women’s health center of LELEKA maternity hospital. 
Among these women (522) with singleton pregnancy 445 
women gave birth, while in multiple pregnancy – 77.

The statistical analysis of 150 maternity and delivery 
records was carried out. All pregnant women were divided 
into two groups: group 1 – 75 women having singleton 
pregnancy after ART; group 2 – 75 women having multiple 
pregnancy after ART. Women getting pregnant after ART, 
or in vitro fertilization (IVF) and five-day frozen embryo 
transfer to be exact, turned out to be the selection crite-
rion for a comparative statistical analysis. Mathematical 
methods for research were used as O.P. Mintser (2013) 
suggested. The reliability of the digit cancellation test was 
calculated using the Fisher’s exact test and Student’s T-test. 
Graphs were designed using Microsoft Excel.

RESULTS AND DISCUSSION 
The majority of women examined were women aged 25-45 
with infertility lasting 3-9 years. The mean age of women did 

Fig. 1. Mean age of women examined (year М±m)

Table I. Extragenital diseases in women examined (abs. n., %)

Extragenital diseases
Groups of women 

Group 1
n=75

Group 2
n=75

Diabetes mellitus 2 (2.7%) 5 (6.7%)*

Rheumatoid arthritis, congenital heart defects 2 (2.7%) 2 (2.7%)

Hypertension 2 (2.7%) 5 (6.7%)*

Chronic obstructive pulmonary diseases 2 (2.7%) 3 (4%)

Chronic urinary tract infections 6 (8%) 7 (9.3%)

Hepatitis and cholecystitis 6 (8%) 7 (9,3%)

Varicose veins 5 (6.7%) 4 (5.3%)

Anemia 6 (8%) 10 (13.7%)*

Myopia 1 (1.3%) 2 (2.7%)

Thyroid disease 7 (9.3%) 11 (14.7%)*

Overall 39 (52%) 56 (74.7%)

Statistical significance of differences comparing to group 1; *p<0.05
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not differ significantly by groups and turned out to be statis-
tically insignificant (p>0.05) as study results attest (Fig. 1).

Thus, the age of women having singleton pregnancy 
(group 1) averaged out at 34.2 ± 2.1 years. The mean age of 
women in group 2 was 35.9 ± 2.2 years. All women having 

induced pregnancy in groups 1 and 2 were registered in 
the  women’s health center.

Primary infertility was observed in 67.3% of all women 
examined, secondary infertility – in 32.7%, the mean age of 
infertility was 3-6 years. It is worth mentioning that primary 

Fig. 2. Infertility causes in women examined (%)

Fig. 3. Reproductive history (%)

Fig. 4. Extragenital diseases (%)
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Fig. 5. Complications of delivery (%)

Fig. 6. Principles of delivery in women examined (%)

Fig. 7. Structure of preterm labor by groups (%)

Fig. 8. Perinatal outcomes of birth (%)
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infertility prevailed in women from group 2, in contrast to group 
1 where secondary infertility prevailed. Infertility causes didn’t 
vary by groups (p<0.05) and were categorized as follows (Fig. 2).

The findings of fertility health check are illustrated in 
figure 3, they indicate the absence of significant difference 
in reproductive history. At the same time, both groups are 
reported to have a low level of induced abortions (4% as 
opposed to 2.7%) and early threatened abortions (8% in 
contrast to 6.7%) (p>0.05).

The level of reproductive loss in the past history (group 2 
– absent, group 1 – 2.7%) and preterm labor (2.7% in group 

2 and 4.0% in group 1) are indicative. It can be explained 
by a significantly higher incidence of primary infertility in 
group 2 comparing to group 1 (p<0.05).

Regarding extragenital disease patterns in women 
examined we traced a significantly higher prevalence of 
diabetes mellitus, hypertension, anemia, thyroid diseases 
(p<0.05) in pregnant women of group 2 as opposed to 
group 1 (Table I).

According to our findings, the prevalence of extragen-
ital diseases in women of group 1 comprised 74.7% – 56 
women in contrast to 52% – 39 women of group 2. This 

Table II. Clinical features of early pregnancy (abs. n., %)

Complications
Groups of women 

Group I
n=70

Group II
n=67

Vomiting in pregnancy 8 (11.4%) 11 (16.4%)

Threatened abortion 20 (28.6%) 28 (41.8%)**

Anemia in pregnancy 16 (22.9%) 32 (47.8%)**

Placental insufficiency 16 (22.9%) 29 (43.3%)**

Exacerbation of a physical disorder 8 (11.4%) 11 (16.4%)

Statistical significance of differences comparing to group 1; *p<0.05; **p<0.01

Table III. Clinical features of late pregnancy (abs. n., %)

Complications
Groups of women 

Group I
n=68

Group II
n=55

Threatened abortion 16 (23.5%)        31 (56.4%)*

Anemia in pregnancy 22 (32.4%) 42 (76.4%)**

Preeclampsia 14 (20.6%) 29 (52.7%)**

Gestational hypertension 6 (8.8%) 10 (18.2%)*

Gestational diabetes 10 (14.7%) 13 (23.7%)*

Placental insufficiency 15 (22.1%) 26 (47.3%)*

Polyhydramnios 4 (5.9%) 15 (27.3%)

Cervical weakness 2 (2.9%) 7 (12.7%)*

Exacerbation of a physical disorder 9 (13.2%) 9 (16.4%)

IUGR 5 (7.4%) 22 (20%)**
n=110

Low-lying placenta 1 (1.5%) 1 (1.8%)

Statistical significance of differences comparing to group 1; *p<0.05; **p<0.01

Table IV. Structure of indications for Cesarean section (abs. n. %)

Indications Group I
n = 8

Group II
n = 18

IUGR 1 (12.5%) 2 (11.1%)

Fetal distress  3 (37.5%) 2 (11.1%)

Preeclampsia - 5 (27.8%)

Abnormal labor 3 (37.5%) -

Placental abruption - 3 (16.7%)

Others 1 (12.5%) 6 (33.3%)

Statistical significance of differences comparing to group 1; *p<0.05
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group included women with cardiovascular, pulmonary, 
endocrine, urologic and gastrointestinal diseases. Based 
on the prevalence and pattern of extragenital diseases the 
following diseases were of a significantly higher occurrence 
in group 2: diabetes mellitus, hypertension, anemia and 
thyroid diseases that, in our opinion, increase the risk of 
preeclampsia in women having multiple pregnancy.

The occurrence of extragenital diseases as comorbidity 
in groups studied was illustrated in figure 4.

Thus, es evidenced by the study of premorbidity in groups 
of women having singleton and multiple pregnancies after 
ART we recognized the factors in women in case of mul-
tiple pregnancy that predispose to obstetric and perinatal 
complications in pregnancy. Data on gestation clinical 
features are very indicative when comparing (Table II). The 
main complications of early pregnancy in case of multiple 
pregnancy were: anemia (47.8% as opposed to 22.9%, p 
<0.01), placental insufficiency (43.3% in contrast to 22.9%, 
p <0.01), threatened abortion (41.8% in contrast to 28.6%, 
p <0,01). It is worth mentioning that in 36% of pregnant 
women in group 1 and 42.7% in group 2 (p<0.05) retro-
placental hematomas are reported. Pregnancy ended up as 
miscarriage in 3 (4%) pregnant women of group 1 during 
the first trimester and missed miscarriage in 2 (2.7%) 
cases; 4 (5.3%) cases of miscarriage and 4 (5.3%) – missed 
miscarriage of the first trimester (p<0.05).

The same pattern took place after 20 weeks of pregnan-
cy (Table III). Thus, 2 (2.9%) cases of late abortion took 
place in group 1 as opposed to 7 (10.5%) cases in group 2, 
(p<0.05). Three (5%) cases of intrauterine death of both 
fetuses in patients of group 2 at 22-24 weeks should also be 
noted, as well as intrauterine death of only one fetus in 2 
(3.3%) cases, one case at 23 weeks and the other one at 28.

Various complications of pregnancy were observed 
almost in all women having multiple pregnancy. Thus, 
anemia in pregnancy was the most common –  42 (76.4%) 
cases, threatened abortion –  31 (56.4%) cases, preeclamp-
sia – 29 (52.7%) cases, placental insufficiency – 26 (47.3%) 
cases, which led in the majority of cases to intrauterine 
growth restriction in 22 infants (20%)**.

In comparison, the occurrence of these complications in 
group 1, in singleton pregnancy, was substantially lower: 
anemia in pregnancy- 22 (32.4%) cases, threatened abor-
tion – 16 (23.5%) cases, preeclampsia of various severity 
– 14 (20.6%) cases and placental insufficiency – 15 (22.1%), 
intrauterine growth restriction – 5 (7.4%). The number of 
preeclampsia cases in women having multiple pregnancy was 
2.6 times higher than in singleton pregnancy and comprised 
52.7% (29) in contrast to 20.6% (14) in group 1 (p<0.01).

In multiple pregnancy placental insufficiency manifested 
as IUGR in 5 (19.2%) patients, dissociated fetal develop-
ment in 4 (15.4%), while in 6 (23.1%) cases dissociated 
fetal development was combined with growth restriction. 
Chronic placental insufficiency was compensated and 
confirmed by the findings of morphological analysis in 
11 (42.3%) cases. 

As illustrated by figure 5, five main complications of 
delivery in women having multiple pregnancy were: 

premature rupture of membranes (30.9% as opposed to 
10.3%, p<0.05), abnormal labor (16.4% as opposed to 
5.9%, p>0.05), fetal distress (29.1% in contrast to 14.7%, 
p<0.05), placental abruption (3.6% as opposed to it’s ab-
sence in group 1). This led in turn to an increase in the 
rate of Cesarean sections in women in case of multiple 
pregnancy.

Based on the data obtained when assessing delivery 
techniques, a significant increase in the rate (32.7%) of 
Cesarean section in case of multiple pregnancy in contrast 
to 11.8% of patients in singleton pregnancy (p<0.01) should 
be noted (Fig.6).

Interestingly, the structure of indications for Cesarean 
section in women having multiple pregnancy (Table IV) 
was as follows: preeclampsia progression (27.8%), IUGR 
(11.1%), fetal distress (11.1%), (16.7%) – placental abrup-
tion, other indications ( breech and trunk presentation, 
oblique lie, clinical narrow pelvis, uterine scar) – 33.3%.
the Principal indications for Cesarean section in women 
of group 1 were the following: fetal distress with placental 
insufficiency as comorbidity (37.5%), ineffective treatment 
of abnormal labor (37.3%), other indications (breech and 
trunk presentation, oblique lie, clinical narrow pelvis, 
uterine scar) – 12.5%.

The analysis of birth outcomes in all groups revealed 
that in patients of group 2 multiple pregnancy 3.7 times 
as often ended up prematurely as singleton (21.8% and 
5.9%, p <0.05). Almost half of the cases were deliveries at 
34 weeks according to a gestation period, in other words, 
early preterm labor prevailed, 3.6% of which were deliveries 
at 22-28 weeks, 7.3% – at 28-32 weeks and 6.4% – at 32-34 
weeks (Fig. 7).

The average gestation period in singleton pregnancy here-
in comprised 37.6 ± 1.2 weeks, 35.1 ± 1.3 weeks – in multiple. 
Data on perinatal outcomes of birth are of substantial inter-
est. When assessing perinatal outcomes of birth (Figure 8) a 
relevant increase in the sum rate of birth asphyxia of various 
severity in case of multiple pregnancy (35.0% in contrast 
to 5.9%, p <0.05), intrauterine growth restriction (27.3% 
vs. 11.8%, p <0.01) should be noted. Further, it affected the 
rate of early neonatal morbidity with delayed post-hypoxic 
leukoencephalopathy (23.6%) being predominant in group 
2; intrauterine infection (12.7%); hemorrhagic syndrome 
(9.1%) and hyperbilirubinemia (12.7%).

Thus, according to the findings obtained in statistical 
analysis of delivery records in women having multiple 
pregnancy, 2 cases of miscarriage/stillbirth (2nd fetus 
in both cases) took place. Congenital brain malforma-
tion, anencephaly to be exact, was a primary disease in 
the first case. Fetal death occurred in utero. The birth 
of a second child happened at 38 week of pregnancy, 
the live girl 2890 g of weight and 51 cm of height was 
born, Apgar score of 6-7. In the other case, the cause 
of miscarriage/stillbirth was perinatal asphyxia (ante-
partum cause) in women with preeclampsia and severe 
placental insufficiency followed by intrauterine growth 
restriction. The pregnant woman gave birth at 34 weeks 
due to arising signs of severe preeclampsia, the live boy 
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2050 g in weight, 48 cm in height was born prematurely, 
Apgar score of 5-6.

Two newborns died in early neonatal period (newborn 
twins). The mother delivered 3 prematurely at 32-33 
weeks, placental abruption, moderate preeclampsia, se-
vere anemia. Cesarean section was performed, two live 
girls were born 1600 g and 1840 g in weight, 39 cm and 
41 cm in height, Apgar score of 3-3 and 2-2, respectively, 
stayed alive for 2 hours 5 minutes and 1 hour 17 minutes. 
Granulomatous Amebic Encephalitis as an intrauterine 
infection with chorioamnionitis was the primary disease 
that led to placental disruption and severe asphyxia in 
children.

In our opinion such a high occurrence of obstetric com-
plications in women having multiple pregnancy results 
from a high risk in multiple pregnancy, and the course 
of pregnancy and labor in such patients is followed by a 
great number of complications that are way more severe 
than in singleton pregnancy. Literature indicates that 
multiple pregnancy develops in the presence of a greater 
number of complications than singleton. The most com-
mon and typical in multiple pregnancy are the following 
complications: threatened abortion, anemia, preeclampsia, 
placental insufficiency, intrauterine growth restriction, 
miscarriage & stillbirth of one or both fetuses [1, 2, 11]. The 
above-mentioned clinical features of multiple pregnancy 
for sure directly affected obstetric and perinatal outcomes 
of birth in such women.

CONCLUSIONS
The findings of the statistical analysis of archival delivery 
records enable to conclude about:
1.	� Multiple pregnancy is a high risk for anemia in preg-

nancy (76.4%), preeclampsia (52.7%), placental insuf-
ficiency (47.3%), early intrauterine growth restriction 
(27.3%) and fetal distress in pregnancy and labor 
(29.1%).

2.	� The high rate of obstetric and perinatal complications in 
these women leads to the high rate of Cesarean section 
(32.7%) and asphyxia cases in newborns (35%).

3.	� Due to the low effectiveness of widely accepted methods 
for prediction, treatment and prevention of obstetric 
and perinatal complications in multiple pregnancy after 
ART, further research is demanded. 
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