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INTRODUCTION
Endocrine disorders preceding pregnancy can 

cause gestational complications in women whose 
pregnancy occurred after assisted reproductive 
technologies (ART) [1, 12, 21]. Development of hor-
monal disorders, especially in the early stages of 
gestation, can be the result of hyperandrogenism, 
luteal phase insufficiency, ovarian hyperstimula-
tion, and further affect the course of pregnancy and 
fetoplacental complex [3, 8, 13, 20, 23, 24]. Changes 
in the progesterone, estrogens, androgens, human 
chorionic gonadotropin β (β-hCG), and placental 
hormones value are most common [6, 10, 15]. The 
main role in regulating of normal physiological be-
longs to the chorion and trophoblast, which pro-
duce β-hCG, that is determines the level of steroid 
synthesis by the corpus luteum and contributes to 
the mother's adaptive responses to the gestational 
process [11, 12, 15, 22].

Study objective: to determine the role and ef-
fectiveness of the proposed therapeutic and pre-
ventive complex and psychoemotional correction 
of hormonal disorders in the pregnancy dynamics 
in pregnant women after ART to improve the ante-
natal observation and prevention of obstetric and 
perinatal complications.

MATERIALS AND METHODS
A prospective clinical examination of 299 preg-

nant women was performed: 
 ● the main group included 249 women with a 

pregnancy after ART;
 ● the control group included 50 pregnant 

women with spontaneous pregnancy and its 
physiological course, who were registered in 
antenatal clinic in 6–8 weeks of gestation.

Main group is divided into subgroups 
depending on therapy and cause of infertility: 

 ● subgroup I – pregnant women with tubal-
peritoneal type of infertility in anamnesis 
(subgroup IA – 49 women, subgroup IB – 45 
women); 

 ● subgroup II – pregnant women with endocrine 
type of infertility in anamnesis (subgroup IIA – 48 
women, subgroup IIB – 39 women); 

 ● subgroup III – pregnant women with a history 
of male infertility (subgroup IIIA – 36 women, 
subgroup III B – 32 women). 

Letter A in a title of subgroup means that wom-
en received the proposed treatment, prevention 
and psychoemotional correction; letter B means 

that pregnant women were observed in accor-
dance with generally standards of obstetric care 
regulated by orders of the Ministry of Health of 
Ukraine. 

Pregnant women of the studied groups were 
representative by age, family and social status, 
and place of residence, which allowed us to fur-
ther evaluation of the differences caused precisely 
by the etiological factors of infertility.

All women were examined in accordance with 
the orders of the Ministry of Health of Ukraine No. 
417 “Methodological recommendations for out-
patient obstetric and gynecological care“ from 
15.07.2011 [7], No. 787 “The procedure for using 
ART in Ukraine” from 09.09.2013 [6] and No. 579 
“About approval of the procedure for sending 
women to infertility treatment using ART accord-
ing to absolute indications for budget funds” from 
29.11.04 [8].

The recommended complex of therapeutic and 
preventive measures for pregnant women after 
ART is:

1. Progesterone support (micronized progester-
one orally and vaginally 200–400 mg twice a day) 
up to 12 weeks, followed by adjustment of the 
dosage of progesterone drugs depending on the 
clinical picture of pregnancy.

2. Magnesium saturation (magnesium oxide 
light 342 mg and magnesium carbonate light 670 
mg, which corresponds to magnesium ions 365 
mg, one effervescent tablet once a day during 
pregnancy).

3. Folic acid 200 µg of folic acid and metafolin 
200 µg, 1 tablet 1 time a day orally with meals be-
fore pregnancy and during the first 16 weeks of 
pregnancy.

4. L-arginine aspartate in a solution for oral use 5 
ml (1 ml of the solution contains L-arginine aspar-
tate 200 mg) 3 times a day from the 8th week to 
the 16th week of pregnancy [5, 14].

5. ω-3 polyunsaturated fatty acids 1 capsule 
three times a day starting from the 12th week of 
pregnancy. 

6. Long term psychological correction on the 
eve of the ART program, at 8–10 weeks, 16–18 
weeks and 28–30 weeks of pregnancy [2, 25].

Psychocorrection classes were conducted in a 
closed homogeneous group (from 7 to 12 partic-
ipants) with a frequency of 3 times a week for 1.5 
hours for 2–3 weeks. Psychocorrection was based 
mainly on the method of catatime-imaginative ex-
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perience of images, as well as elements of body-oriented meth-
ods and autogenic training. Negative triggers were identified 
and destroyed, which improves the psychological and somatic 
state. In addition, the work in the group was aimed at harmoniz-
ing the individual, merging it with people around them, getting 
out of the narrow egocentric world, and engaging in transper-
sonal experiences [4, 19].

Descriptive and variational statistics using the Student's crite-
rion and the Fischer angular transformation method were using. 
Obtained results were calculated with using Statistica for Win-
dows and Microsoft Excel 2016 programs. Discrepancies were 
determined as possible at p <0.05.

RESULTS 
We drew attention to a significant increase in β-hCG in wom-

en of the studied groups in the first trimester against the back-
ground of proposed treatment. Special attention was paid to the 
β-hCG level at 5–6 and 7–8 weeks of pregnancy (gestational age 
of the onset of placental formation).

The average values of β-hCG in the IA subgroup against the 
background of proposed treatment and psychoemotional cor-
rection were as close as possible to the indicators in the control 
group and the physiological norm. The average β-HCG value 
at 3–4 weeks of gestation in the IA subgroup (121.3 ± 5.8 mIU/
mL) was 33% higher than in the IB subgroup (91.2 ± 6.4 mIU/
mL) (p ˂0.05). A similar trend persisted at 5–6 weeks. The aver-
age β-HCG value in the IA subgroup was 31% higher than in the 
IB subgroup (194.8 ± 8.1 mIU/mL and 147.6 ± 9.2 mIU/mL, re-
spectively) (p ˂0.05). At 7–8 weeks the average β-hCG value in 
subgroup IA was 37% higher than in the subgroup IB (222.5 ± 9.4 
mIU/mL and 162.2 ± 8.7 mIU/mL, respectively) (p ˂0.05).

A significant β-hCG increase in the dynamics of treatment was 
also noted in women with a history of endocrine infertility. The 
average β-HCG value at 3–4 weeks of gestation in subgroup IIA 
(131.8 ± 6.3 mIU/mL) was 32% higher than in the IIB subgroup 
(99.4 ± 8.3 mIU/mL) (p ˂0.05). The average β-HCG value at 5–6 
weeks of gestation in the subgroup IIA significantly increased by 
31% (199.1 ± 8.7 mIU/mL) than in the IIB subgroup (151.4 ± 11.3 
mIU/mL) (p ˂0.05).

The average β-HCG value at 7–8 weeks of gestation in the sub-
group IIA was 33% higher than in the IIB subgroup (226.4 ± 8.2 
mIU/mL and 169.3 ± 7.9 mIU/mL, respectively) (p ˂0.05).

The average β-HCG value in the subgroups IIIA and IIIB did not 
have a significant difference in the dynamics of the first trimester 
compared to the control group (p >0.05).

Thinking about persistent progesterone deficiency in 
women with pregnancy as a result of ART cycles, which was 
confirmed by our studies, all women received progesterone 
support in accordance with the recommendations for man-
agement after ART. At the same time, we drew attention to a 
significantly higher increase in progesterone levels in women 
of subgroup IA, IIA and IIIA against the background of the pro-
posed treatment. The role of psychoemotional correction in 
the progesterone regulation in women after ART is due to the 
inverse correlation between the levels of stress-implement-
ing, gonadotropic and sex steroids, in particular in the pro-
lactin/progesterone ratio, because pregnancy, which occurs 
against the background of chronic stress, and increased pro-

lactin levels as a result, is characterized by progressive yellow 
body insufficiency with low secretory activity, that is lead to 
a significant progesterone decrease and progesterone-associ-
ated pregnancy complications.

The average values of progesterone levels in the IA subgroup 
significantly exceeded similar indicators in the IB subgroup 
against the background of the proposed treatment and psy-
choemotional correction. Starting from 3–4 weeks of pregnan-
cy the average progesterone level in the subgroup IA was 49% 
higher than in the IB subgroup (131.9 ± 4.1 nmol/L and 88.4 ± 6.5 
nmol/L, respectively; p <0.05). Progesterone value in the period 
of placental formation (critical pregnancy period) in pregnant 
women who received the proposed complex (subgroup IA) sig-
nificantly increased by 47% compared to the IB subgroup (164.4 
± 5.4 nmol/L and 111.2 ± 8.4 nmol/L, respectively; p <0.05). The 
average progesterone value at 7–8 weeks of pregnancy in the 
subgroup IA increased by 38% compared to women who re-
ceived a generally treatment (subgroup IA – 193.9 ± 8.6 nmol/L; 
subgroup IB – 139.8 ± 10.3 nmol/L; p <0.05). A significant proges-
terone increase in the subgroup IA led to a significant decrease 
in the frequency of threatened miscarriage by 41.6% (I group 
before treatment – 66 (70.2%), subgroup I – 14 (28.6%), p <0.05 
and spontaneous miscarriages among in group I (subgroup IA – 
14 (28.6%), and subgroup IB – 26 (57.7%), p<0.05.

The average progesterone values in subgroup IIA significant-
ly exceeded similar indicators in the subgroup IIB against the 
background of the proposed treatment and psychoemotional 
correction. The average progesterone level at 3–4 weeks of preg-
nancy in the subgroup IIA was 95% higher than in the subgroup 
IIB (148.4 ± 6.2 nmol/L and subgroup 76.1 ± 4.3 nmol/L, respec-
tively; p <0.05). The average progesterone level at 5–6 weeks of 
pregnancy in the subgroup IIA was 80% higher than in the sub-
group IIB (169.8 ± 7.6 nmol/L, 94.3 ± 5.9 nmol/L, respectively; p 
<0.05). The average progesterone level at 7–8 weeks of pregnan-
cy in the subgroup IIA was 73% higher than in the subgroup IIB 
(204.2 ± 10.8 nmol/L, 117.6 ± 8.7 nmol/L, respectively, p < 0.05). A 
significant progesterone increase in women with a history of en-
docrine infertility led to a significant decrease in the frequency 
of threatened miscarriage by 37.1% (group II before treatment –
54 (62.1%), subgroup IIA – 12 (25.0%)? p <0.05, and by 20% of 
the hemorrhagic syndrome frequency in pregnant women in 
the first trimester (before treatment – 20 (37.1%), subgroup IIA – 
4 (8.3%), p <0.05.

There was no significant difference in progesterone levels 
in women of subgroup IIIA and IIIB in the dynamics of the first 
trimester.

Proposed treatment complex in combination with psychoemo-
tional correction in the subgroup IA, IIA and IIIA led to the estab-
lishment of estradiol levels within the physiological norm in the 
dynamics of the first trimester of pregnancy, which synergistical-
ly affected the progesterone/estradiol ratio (Table 1).

Special attention was paid to the level of stress hormones 
(cortisol and prolactin) against the background of the proposed 
treatment and psychoemotional correction in the first trimester 
of pregnancy. Repeated determination of cortisol and prolactin 
levels was performed 2 weeks after the start of the proposed 
psychoemotional correction for pregnant women in the IA, IIA, 
and IIIA subgroups (Table 2).
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The average cortisol value in women of subgroup IA and IIA 
against the background of the proposed therapy in the first tri-
mester of pregnancy was significantly 50% lower compared in 
the subgroup IB and IIB. Also, it was possible to significantly re-
duce cortisol levels in pregnant women with a history of male in-
fertility factor. In subgroup IA, IIA and IIIA it was possible to bring 
cortisol indicators as close as possible to the physiological norm 
and to the indicators in the control group.

The average prolactin value in the IA subgroup against the 
background of the proposed therapy in the first trimester of 
pregnancy was significantly lower compared to the IB subgroup 
(Table 2). 

A significant decrease in average prolactin levels was also ob-
served in women of subgroup IIA and IIIA compared to the sub-
group IIB and IIIB, respectively.

Thus, the positive effect of the proposed treatment and psy-
choemotional correction in the first trimester of pregnancy in 
women of subgroup IA, IIA and IIIA is confirmed by a significant 
increase in the average β-hCG level, especially in term of gesta-

tion, which correspond to the placenta formation, a significant 
increase in the average progesterone level, a significant decrease 
in the average estradiol and estrogen/progesterone ratio. This is 
reflected in a significant decrease of the progesterone-associat-
ed complications in the first trimester of pregnancy.

Significant decrease in the average cortisol and prolactin lev-
els against the background of psychoemotional correction led to 
a balance of the central nervous system processes, which is re-
flected in the normalization of personal anxiety, reactive anxiety 
and is confirmed by the “attitude to pregnancy” test.

Special attention in our study was paid to the concentration of 
placental hormones (estradiol and progesterone) and stress hor-
mones – pituitary (prolactin) and adrenal glands (cortisol), which 
most affect the pregnancy in the second and third trimesters.

Average estradiol index (Table 3) in the study groups in the 
second trimester (subgroup IA – 32.4 ± 2.6 nmol/L, subgroup 
IIA – 31.6 ± 2.1 nmol/L; subgroup IB – 32.1 ± 2.2 nmol/L, sub-
group IIB – 34.3 ± 1.8 nmol/L; subgroup IIIA – 33.8 ± 2.7 nmol/L, 
subgroup IIIB – 32.5 ± 2.8, control group – 28.1 ± 3.4 nmol/L; 

Table 1. Average estradiol level and progesterone/estradiol ratio in the blood of pregnant women after ART in the dynamics of treatment

Term of 
pregnancy

(weeks)

Main group (n = 249) Control 
group 

(n = 50)
І group (n = 94) ІІ group (n = 87) ІІІ group (n = 68)

Subgroup ІА (n = 49) Subgroup ІB (n = 45) Subgroup ІІА (n = 48) Subgroup ІІB (n = 39) Subgroup ІІІА (n = 36) Subgroup ІІІB (n = 32)

Average estradiol level, nmol/l (M ± m)

3–4 5.1 ± 0.23** 9.3 ± 0.47* 5.3 ± 0.31** 10.8 ± 0.55* 5.4 ± 0.29 9.7 ± 0.61* 5.4 ± 0.33

5–6 6.2 ± 0.44** 9.0 ± 0.31* 6.4 ± 0.48** 10.1 ± 0.34* 6.1 ± 0.41 9.4 ± 0.58* 6.5 ± 0.41

7–8 7.6 ± 0.41 8.4 ± 0.61 8.0 ± 0.39 9.1 ± 0.27* 7.8 ± 0.40 8.6 ± 0.34 7.3 ± 0.56

Progesterone/estradiol ratio (M ± m)

3–4 18.2 ± 3.1** 10.9 ± 2.1* 19.6 ± 2.7** 9.5 ± 1.8* 19.0 ± 3.1 17.4 ± 3.2 20.4 ± 2.3

5–6 21.8 ± 2.6** 13.6 ± 1.3* 22.3 ± 3.3** 12.1 ± 2.3* 21.3 ± 2.6 19.1 ± 2.5 22.1 ± 2.4

7–8 20.4 ± 3.0 14.4 ± 2.6* 20.8 ± 2.6** 13.9 ± 2.2* 22.9 ± 3.4 18.6 ± 2.3 21.6 ± 2.7

* statistically significant differences compared to the control group (р <0.05);
** statistically significant differences between A and B subgroups 

Table 2. Average cortisol and prolactin levels in the blood of pregnant women after ART in the dynamics of treatment, ng/ml (M ± m)

Term of 
pregnancy

(weeks)

Main group (n = 249) Control 
group 

(n = 50)
І group (n = 94) ІІ group (n = 87) ІІІ group (n = 68)

Subgroup ІА (n = 49) Subgroup ІB (n = 45) Subgroup ІІА (n = 48) Subgroup ІІB (n = 39) Subgroup ІІІА (n = 36) Subgroup ІІІB (n = 32)

Average cortisol level

5–6 101.4 ± 9.2** 203.5 ± 13.7* 111.5 ± 8.4** 200.4 ± 13.6* 116.2 ± 8.3** 193.7 ± 12.1* 143.1 ± 11.7

7–8 122.3 ± 7.6** 219.4 ± 12.9* 134.9 ± 9.3** 223.0 ± 14.7* 129.9 ± 7.3** 208.2 ± 13.1* 161.2 ± 12.1

9–10 148.3 ± 11.2** 231.4 ± 11.2* 153.2 ± 7.9** 246.8 ± 13.4* 150.1 ± 8.9** 228.3 ± 11.4* 185.7 ± 11.9

11–12 169.2 ± 10.3** 251.1 ± 13.4* 172.5 ± 8.2** 261.7 ± 12.6* 164.4 ± 9.4** 246.4 ± 12.3* 192.9 ± 14.7

Average prolactin level 

5–6 69.4 ± 5.1** 147.2 ± 8.4* 74.7 ± 6.0** 143.4 ± 6.2* 73.5 ± 4.6** 138.2 ± 5.3* 71.8 ± 5.2

7–8 89.5 ± 7.3** 166.3 ± 6.9* 85.8 ± 7.6** 169.5 ± 6.7* 86.4 ± 6.5** 161.7 ± 8.7* 84.3 ± 6.9

9–10 99.1 ± 8.6** 181.1 ± 7.9* 94.6 ± 9.1** 189.1 ± 7.2* 92.1 ± 7.8** 184.7 ± 9.1* 93.5 ± 7.1

11–12 102.3 ± 8.9** 197.4 ± 8.1* 101.4 ± 7.6** 194.3 ± 7.6* 99.3 ± 7.2** 200.4 ± 7.3* 99.7 ± 6.4

* statistically significant differences compared to the control group (р <0.05);
** statistically significant differences between subgroups A and B
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p >0.05) and the third (subgroup IA – 50.4 ± 3.2 nmol/L, sub-
group IIA – 51.5 ± 2.6 nmol/L; subgroup IB – 52.7 ± 4.1 nmo-
l/L, subgroup IIB – 49.2 ± 2.3 nmol/L; subgroup IIIA – 51.8 ± 3.2 
nmol/L, subgroup IIIB – 52.1 ± 3.1 nmol/L, control group – 44.3 
± 2.6 nmol/L; p >0.05) trimester was within the physiological-
ly acceptable norm and did not have significant differences in 
comparison with the value of the average indicator of pregnant 
women in the control group.

Micronized progesterone in combination with folic acid, ω-3 
polyunsaturated fatty acids, magnesium saturation and L-argi-
nine aspartate, and psychoemotional correction already after 
14 days of treatment contributed to a significant progesterone 
increase in the blood serum in the subgroup IA, IIA and IIIA in 
comparison with pregnant women who received generally treat-
ment and with the control group (Table 3).

In pregnant women of the IA subgroup who received the 
proposed treatment complex and psychoemotional correction 
complex, the average progesterone value at 23–24 weeks of 
pregnancy was 358.3 ± 10.9 nmol/L, which is 45% more com-
pared to the average in the IB subgroup – 245.8 ± 11.6 nmol/L (p 
<0.05). The average value of progesterone in pregnant women 
with a history of endocrine infertility against the background of 
the proposed treatment complex was 378.5 ± 11.2 nmol/L, which 
is 32% more than in the IIB subgroup – 286.1 ± 10.3 nmol/L (p 
<0.05). At the same time, in women with a history of male infer-
tility factor, the average value of progesterone against the back-
ground of the proposed complex was 369.7 ± 10.1 nmol/L, which 
is 27% more compared to the average in the IIIB subgroup –
289.3 ± 10.6 nmol/L (p <0.05).

Studying the average values of progesterone in the dynamics 
of pregnancy at 33–34 weeks, we drew attention to the stable 
concentration of this hormone in the blood serum of pregnant 
women of the studied groups. In pregnant women of the IA sub-
group, the average progesterone value was 681.6 ± 11.4 nmol/L, 
which is 35% more than the average in the IB subgroup – 501.7 
± 10.2 nmol/L (p <0.05). The average value of progesterone in 
pregnant women with a history of endocrine infertility against 
the background of the proposed treatment complex was 694.3 ± 
12.5 nmol/L, which is 45% more than in the IIB subgroup – 478.6 
± 10.1 nmol/L (p <0.05).

At the same time, the average progesterone value against the 
background of the proposed complex in women with a history 

of male infertility factor was 678.2 ± 12.3 nmol/L, which is 25% 
more compared to the average value in the IIIB subgroup – 538.7 
± 11.2 nmol/L (p <0.05).

A progesterone increase in the studied groups occurred with-
in the gestational norm, but there was more significant proges-
terone increase in pregnant women who received the proposed 
treatment complex, reaching the upper limit of the physiological 
norm. The positive effect of the proposed therapy contributed 
to a significant reduction in the threatening late spontaneous 
miscarriages in the group I (subgroup IA – 8 (16.3%), subgroup 
IB – 13 (28.9%), p <0.05), a decrease in the number of threaten-
ing premature birth by 24.0% (before treatment – 34 (36.2%), 
subgroup IA – 6 (12.2%), p <0.05). There was also a significant 
decrease in the number of threatened preterm birth between 
subgroup IA and IB (subgroup IA – 6 (12.2%), subgroup IB – 15 
(33.3%), p <0.05) and placenta-associated complications during 
pregnancy in the second and third trimesters.

Taking into account the psychoemotional aspects of pregnan-
cy complications, which are characterized by miscarriage, pre-
maturity and chronic stress that accompanies pregnancy after 
ART, and causes of stress-associated hormones hypersecretion 
by the pituitary gland and adrenal glands, we believe that res-
toration of physiological gestational cortisol and prolactin levels 
can be considered as a marker of the therapy effectiveness and 
psychoemotional correction aimed at prolonging pregnancy.

We drew attention to a significant cortisol and prolactin de-
crease in the subgroup IA, IIA and IIIA at 23–24 and 33–34 weeks 
of pregnancy against the background of the proposed therapy 
and psychoemotional correction (Table 4).

Thus, the average cortisol value at 23–24 weeks of pregnan-
cy in the subgroup IA decreased by 42% to 162.1 ± 8.9 ng/mL 
(subgroup IB – 231.7 ± 9.1 ng/mL, p <0.05). The average cortisol 
value in pregnant women with a history of endocrine infertility 
against the background of the proposed treatment was 154.4 ± 
8.7 ng/mL, which is 62% less than in the IIB subgroup – 251.6 ± 
9.3 ng/mL (p <0.05). At the same time, the average cortisol val-
ue against the background of the proposed complex in women 
with a history of male infertility factor was 146.3 ± 10.2 ng/mL, 
which is 63% less compared to the IIIB subgroup – 238.5 ± 8.5 ng/
mL (p <0.05). The average cortisol values in the subgroups IA, IIA, 
and IIIA approached the indicator in the control group and the 
physiological norm and had no significant differences (p >0.05).

Table 3. Estradiol and progesterone levels in the blood of pregnant women after ART at 23–24 and 33–34 weeks of pregnancy, nmol/L

Term of 
pregnancy

(weeks)

Main group (n = 249) Control 
group 

(n = 50)
І group (n = 94) ІІ group (n = 87) ІІІ group (n = 68)

Subgroup ІА (n = 49) Subgroup ІB (n = 45) Subgroup ІІА (n = 48) Subgroup ІІB (n = 39) Subgroup ІІІА (n = 36) Subgroup ІІІB (n = 32)

23–24 weeks of pregnancy

Estradiol 32.4 ± 2.6 31.6 ± 2.1 32.1 ± 2.2 34.3 ± 1.8 33.8 ± 2.7 32.5 ± 2.8 28.1 ± 3.4

Progesterone 358.3 ± 10.9** 245.8 ± 11.6* 378.5 ± 11.2** 286.1 ± 10.3* 369.7 ± 10.1** 289.3 ± 10.6* 341.2 ± 6.9

33–34 weeks of pregnancy 

Estradiol 50.4 ± 3.2** 51.5 ± 2.6 52.7 ± 4.1** 49.2 ± 2.3 51.8 ± 3.2** 52.1 ± 3.1 44.3 ± 2.6

Progesterone 681.6 ± 11.4** 501.7 ± 10.2* 694.3 ± 12.5** 478.6 ± 10.1* 678.2 ± 12.3** 538.7 ± 11.2* 633.4 ± 5.8

* statistically significant differences compared to the control group (р <0.05);
** statistically significant differences between subgroups A and B
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Further cortisol study at 33–34 weeks of pregnancy in the main 
group noted significant differences in the indicators of women 
who received the proposed treatment and psychoemotional 
correction compared to pregnant women who were observed 
according to generally accepted norms.

The average cortisol value at 33–34 weeks of pregnancy in 
the IA subgroup increased in accordance with the physiological 
norm (209.6 ± 9.3 ng/mL), which is 47% less compared to the 
IB subgroup – 308.2 ± 9.7 ng/mL (p <0.05). The average cortisol 
value in the subgroup IIA was 213.5 ± 8.9 ng/mL, which is 48% 
less than in the subgroup IIB – 316.4 ± 9.1 ng/mL (p <0.05). At the 
same time, the average cortisol value in the subgroup IIIB was 
201.3 ± 8.7 ng/mL, which is 39% less compared to the subgroup 
IIIB – 281.7 ± 11.4 ng/mL (p <0.05).

The average cortisol values in the subgroups IA, IIA, and IIIA 
approached the indicator in the control group and the physio-
logical norm and had no significant differences (p >0.05).

Similar trends continued with prolactin level. In pregnant 
women who received conventional treatment we noted a rather 
slow decrease of this hormone.

Rapid normalization of prolactin indicators in pregnant wom-
en who received the proposed treatment and psychoemotional 
correction is inherent. Already at 23–24 weeks of pregnancy at 
the first control examination we noted a prolactin decrease in 
the IA subgroup by an average 111% (124.3 ± 7.1 ng/mL), which 
practically corresponds to the gestational norm (IB subgroup – 
262.4 ± 8.9 ng/mL) (p <0.05). Pregnant women with a history of 
endocrine infertility were characterized by a more significant de-
crease in the average prolactin index – by 126% (119.7 ± 8.1 ng/
ml) compared to the IB subgroup – 271.6 ± 7.6 ng/mL (p <0.05). 
Subgroup IIIB showed a 36% decrease in the average prolactin 
level (127.6 ± 8.4 ng/ml) compared to the subgroup IIIB – 259.2 
± 9.1 ng/mL (p <0.05).

Repeated prolactin determination in the dynamics of treat-
ment at 33–34 weeks of pregnancy demonstrates a stable level 
within the permissible physiological norm of the average indica-
tor of this hormone in women who received the proposed com-
plex.

The average prolactin value at 33–34 weeks of pregnancy in 
the IA subgroup increased in accordance with the physiological 
norm to 154.3 ± 8.2 ng/mL, which is 92% less compared to the 
IB subgroup – 297.7 ± 10.4 ng/mL (p <0.05). The average cortisol 

value in the subgroup IIA was 167.9 ± 9.5 ng/mL, which is 71% 
less than in the subgroup IIB – 287.3 ± 9.5 ng/mL (p <0.05). At the 
same time the average cortisol value in the subgroup IIIB was 
159.5 ± 10.1 ng/mL, which is 73% less compared to the subgroup 
IIIB – 277.3 ± 9.1 ng/mL (p <0.05).

The average cortisol values in subgroups IA, IIA, and IIIA ap-
proached the indicator in the control group and the physiologi-
cal norm and had no significant differences (p >0.05).

CONCLUSION
Advanced therapy with micronized progesterone in combi-

nation with magnesium saturation, L-arginine aspartate, folic 
acid, ω-3 polyunsaturated fatty acids, as well as long-term psy-
choemotional correction is appropriate and effective compared 
to conventional therapy for pregnant women. This is is confirmed 
by a progressive β-hCG biosynthesis increase by an average of 
32%, progesterone by of 71%, restoration of estrogen-progester-
one ratio against the background of stress-associated hormones 
normalization (decrease of average cortisol by 47% depending 
on the pregnancy duration).

Table 4. Cortisol and prolactin levels in the blood of pregnant women after ART at 23–24 and 33–34 weeks of pregnancy, ng/mL (M ± m)

Term of 
pregnancy

(weeks)

Main group (n = 249) Control 
group 

(n = 50)
І group (n = 94) ІІ group (n = 87) ІІІ group (n = 68)

Subgroup ІА (n = 49) Subgroup ІB (n = 45) Subgroup ІІА (n = 48) Subgroup ІІB (n = 39) Subgroup ІІІА (n = 36) Subgroup ІІІB (n = 32)

23–24 weeks of pregnancy 

Cortisol 162.1 ± 8.9** 231.7 ± 9.1* 154.4 ± 8.7** 251.6 ± 9.3* 146.3 ± 10.2** 238.5 ± 8.5* 171.9 ± 8.2

Prolactin 124.3 ± 7.1** 262.4 ± 8.9* 119.7 ± 8.1** 271.6 ± 7.6* 127.6 ± 8.4** 259.2 ± 9.1* 121.7 ± 6.1

33–34 weeks of pregnancy 

Cortisol 209.6 ± 9.3** 308.2 ± 9.7* 213.5 ± 8.9** 316.4 ± 9.1* 201.3 ± 8.7** 281.7 ± 11.4* 228.6 ± 9.4

Prolactin 154.3 ± 8.2** 297.7 ± 10.4* 167.9 ± 9.5** 287.3 ± 9.5* 159.5 ± 10.1** 277.3 ± 9.1* 175.9 ± 7.6

* statistically significant differences compared to the control group (р <0.05);
** statistically significant differences between subgroups A and B
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EFFICIENCY EVALUATION OF THE IMPROVED TREATMENT AND PREVENTION COMPLEX IN PREGNANT WOMEN AFTER ASSISTED REPRODUCTIVE TECHNOLOGIES
V.O. Beniuk, MD, professor, head of the Obstetrics and Gynecology Department No. 3, Bogomolets National Medical University, Kyiv
L.M. Vygivska, PhD, assistant professor, Obstetrics and Gynecology Department No. 3, Bogomolets National Medical University, Kyiv
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Study objective: to determine the role and effectiveness of the proposed therapeutic and preventive complex and psychoemotional correction of hormonal disorders in the pregnancy dynamics after assisted reproductive technologies (ART) to improve the antenatal 
observation and prevention of obstetric and perinatal complications.
Materials and methods. The study included 299 pregnant women: the main group included 249 women whose pregnancy occurred as an ART result; the control group included 50 pregnant women with spontaneous pregnancy. Therapeutic and prophylactic complex for 
pregnant women after ART included: micronized progesterone, magnesium oxide, folic acid, L-arginine aspartate, ω3-polyunsaturated fatty acids and long-term psychological correction on the eve of the ART program, at 8–10, 16–18 and 28–30 weeks of pregnancy.
Results. There was a significant increase in the β-chorionic gonadotropin (β-hCG) level in women of the study groups in the first trimester of pregnancy against the background of the proposed treatment. 
Mean β-HCG value at 7–8 weeks of gestation in the subgroup IA exceeded the subgroup IB by 37% (p <0.05), in subgroup IIA it exceeded the subgroup IIB by 33% (p <0.05). The mean β-hCG value in subgroups IIIA and IIIB did not have a significant difference in the 
dynamics of the first trimester compared with the control group and among themselves (p >0.05).
Mean progesterone value at 7–8 weeks of gestation in subgroup IA increased by 38% in comparison with pregnant women who received the conventional treatment complex (p <0.05), in subgroup IIA it was 73% higher than in subgroup IIB (p <0.05). There was no 
significant difference in the progesterone level in subgroups IIIA and IIIB in the dynamics of the first trimester.
The average cortisol value at 23–24 weeks of pregnancy in subgroup IA decreased by 42% (p <0.05), in pregnant women with endocrine infertility against the background of the proposed treatment complex it was 62% less than in subgroup IIB (p <0.05). The average 
cortisol level in women with a male factor of infertility was 63% lower than in subgroup IIIB against the background of the proposed complex (p <0.05).
Conclusion. Advanced therapy with micronized progesterone in combination with magnesium saturation, L-arginine aspartate, folic acid, ω-3 polyunsaturated fatty acids, as well as long-term psychoemotional correction is appropriate and effective compared to 
conventional therapy for pregnant women.
Keywords: assisted reproductive technologies, β-chorionic gonadotropin, progesterone, cortisol, prolactin, stress-related hormones.
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Мета дослідження. Визначити ефективність запропонованого лікувально-профілактичного комплексу та психоемоційної корекції гормональних порушень в динаміці вагітності після допоміжних репродуктивних технологій (ДРТ) для вдосконалення 
тактики антенатального спостереження та профілактики акушерських і перинатальних ускладнень.
Матеріали та методи. У дослідження увійшли 299 вагітних: до основної групи – 249 жінок, вагітність яких настала в результаті застосування ДРТ, до контрольної групи – 50 вагітних зі спонтанним настанням вагітності. Комплекс лікувально-
профілактичних заходів для вагітних після ДРТ включав: мікронізований прогестерон, магнію оксид легкий, фолієву кислоту, L-аргініну аспартат, ω3-поліненасичені жирні кислоти і тривалу психологічну корекцію – напередодні програми ДРТ, на 8–10, 
16–18 і 28–30 тижнях вагітності.
Результати. На фоні запронованого лікування спостерігався достовірний приріст рівня β-хоріонічного гонадотропіну (β-ХГ) у жінок досліджуваних груп в І триместрі вагітності. У 7–8 тижнів гестації середнє значення β-ХГ жінок підгрупи ІА перевищувало показник 
підгрупи ІБ на 37% (р < 0,05), у підгрупі ІІА перевищувало показник підгрупи ІІБ на 33% (р < 0,05). Середнє значення β-ХГ у підгрупах ІІІА і ІІІБ не мало достовірної різниці в динаміці І триместру в порівнянні з контрольною групою та між собою (р > 0,05).
У 7–8 тижнів гестації середнє значення прогестерону в підгрупі ІА зростало в середньому на 38% у порівнянні з вагітними, які отримували загальноприйнятий лікувальний комплекс (р < 0,05), у підгрупі ІІА на 73% перевищувало показники вагітних 
підгрупи ІІБ (р < 0,05). Достовірної різниці в рівні прогестерону в підгрупах ІІІА і ІІІБ в динаміці І триместру не відзначено.
Середнє значення кортизолу в 23–24 тижні вагітності у підгрупі ІА знизилось на 42% (р < 0,05), у вагітних із ендокринним типом безпліддя на фоні запропонованого лікувального комплексу воно було на 62% менше від підгрупи ІІБ (р < 0,05). У жінок із 
чоловічим фактором безпліддя середній рівень кортизолу на фоні запропонованого комплексу був на 63% меншим порівняно з підгрупою ІІІБ (р < 0,05).
Висновок. Призначення вагітним удосконаленої терапії мікронізованим прогестероном у поєднанні з магнієм, L-аргініну аспартатом, фолієвою кислотою, ω3-поліненасиченими жирними кислотами, а також тривала психоемоційна корекція є 
доцільними й ефективними порівняно із загальноприйнятими методами лікування.
Ключові слова: допоміжні репродуктивні технології, β-хоріонічний гонадотропін, прогестерон, кортизол, пролактин, стрес-асоційовані гормони.
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Цель исследования: определить эффективность предложенного лечебно-профилактического комплекса и психоэмоциональной коррекции гормональных нарушений в динамике беременности после вспомогательных репродуктивных технологий 
(ВРТ) для совершенствования тактики антенатального наблюдения и профилактики акушерских и перинатальных осложнений.
Материалы и методы. В исследование вошли 299 беременных женщин: в основную группу – 249 женщин, беременность которых наступила в результате применения ВРТ, в контрольную группу – 50 беременных со спонтанно наступившей 
беременностью. Комплекс лечебно-профилактических мероприятий для беременных после ВРТ включал: микронизированный прогестерон, магния оксид, фолиевую кислоту, L-аргинина аспартат, ω3-полиненасыщенные жирные кислоты и длительную 
психологическую коррекцию – накануне программы ВРТ, на 8–10, 16–18 и 28–30 неделях беременности.
Результаты. На фоне предложенного лечения наблюдался достоверный прирост уровня β-хорионического гонадотропина (β-ХГ) у женщин исследуемых групп в I триместре беременности. На 7–8 неделе гестации среднее значение β-ХГ женщин 
подгруппы IА превышало показатель подгруппы IБ на 37% (р < 0,05), а в подгруппе IIА превышало показатель подгруппы IIБ на 33% (р < 0,05). Среднее значение β-ХГ в подгруппах IIIА и IIIБ не имело достоверной разницы в динамике первого 
триместра по сравнению с контрольной группой и между собой (р> 0,05).
В 7–8 недель гестации среднее значение прогестерона в подгруппе IА выросло в среднем на 38% в сравнении с беременными, получавшими общепринятый лечебный комплекс (р < 0,05), в подгруппе IIА на 73% превышало показатели беременных 
подгруппы IIБ (р < 0,05). Достоверной разницы в уровне прогестерона в подгруппах IIIА и IIIБ в динамике первого триместра не отмечено.
Среднее значение кортизола в 23–24 недели беременности в подгруппе IА снизилось на 42% (р < 0,05), у беременных с эндокринным типом бесплодия на фоне предложенного лечебного комплекса оно было на 62% меньше, чем в подгруппе IIБ 
(р < 0,05). У женщин с мужским фактором бесплодия средний уровень кортизола на фоне предложенного комплекса был на 63% меньше по сравнению с подгруппой IIIБ (р < 0,05).
Вывод. Назначение беременным усовершенствованной терапии микронизированным прогестероном в сочетании с магнием, L-аргинина аспартатом, фолиевой кислотой, ω3-полиненасыщенными жирными кислотами, а также длительная 
психоэмоциональная коррекция являются целесообразными и эффективными по сравнению с общепринятыми методами лечения.
Ключевые слова: вспомогательные репродуктивные технологии, β-хорионический гонадотропин, прогестерон, кортизол, пролактин, стресс-ассоциированные гормоны.


