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The Most Important Parameters of Spontaneous
Miscarriages in the Early Gestational Period
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Abstract The problems of miscarriage and other medical and social aspects related to this pathology are still acute and
are waiting for an adequate solution. The approach to solving this problem from a clinical and immunological point of view
is promising. In this regard, immunological studies were conducted, including the determination and assessment of the
cytokine status of the examined women. In addition, the hematological and biochemical parameters of the blood were
determined, which are somehow related to the activity of the immune system.
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1. Introduction

Habitual miscarriage, defined as the loss of three or more
consecutive pregnancies before 20 weeks of gestation,
remains a significant clinical and public health concern
worldwide [1,4,10,11]. Despite advances in reproductive
medicine, its etiology often remains unexplained in nearly
50% of cases, making diagnosis and treatment challenging.
The condition has profound emotional, psychological, and
social impacts on affected women and couples, highlighting
the need for timely identification of risk factors, including
anatomical, genetic, endocrine, immunological, and infectious
causes [2,3,6]. The increasing prevalence of infertility, delayed
childbearing, and autoimmune disorders further emphasizes
the importance of focused research and the development
of effective management protocols [5,7,8]. Therefore,
habitual miscarriage continues to be a relevant topic in
modern gynecology and reproductive science, demanding
comprehensive interdisciplinary approaches for improved
outcomes.

The purpose of this study was to determine and evaluate
the cytokine status in pregnant women, their relationship
with hematological and biochemical parameters, as well as
to establish the degree of interrelation of these parameters
with each other.

2. Materials and Methods of Research

To achieve this research goal, the blood and blood serum
of the examined pregnant women were studied, which were
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divided into 3 groups of equal number and representative of
other parameters:

- Group 1 (control group)-pregnant women with a
physiological course of pregnancy, n=53;

- Group 2 (main group)-pregnant women with OAL due
to pregnancy loss, women who had pre-pregnancy
preparation and registration for pregnancy in the early
stages of gestation-4-9- weeks, n=47;

- Group 3 (comparison group)-pregnant women with OAL
due to pregnancy loss, who did not have pre-pregnancy
preparation and registration for pregnancy at a later
stage of gestation-9-14 weeks, n=51.

Table 1. Comparative coagulogram parameters in pregnant women by
study group

Coagulogram Research groups
indicators 1-group 2nd group Group 3
PTY, % 79,34+0,69 | 7960129 | 75098+0,54% |
PV, sec 16,21£0,26 | 16,65:0,20> | 16,08£0,22¢>"
PO 1,11£0,01 1,05£0,03%| 1,0240,04%|
Multiple 1,04+0,02 0,99+0,05> 0,880,05% |~
units
ACTV,sec | 27,1:0,17 26,240,29% 26,07£0,26%|
F'b“g/‘l’ge”' 3059,1+44,4 | 2976,6+105,85c> | 2707,380,14% |
D-dimer, | o0 0616,05 | 632,4¢134% 1280,5£80,9% 1
mcg FEU/mlI D A£13.4%1 5180,9%1

Note: * - a sign of a significant difference in relation to the control group;
1| - the direction of changes; ” - a sign of a significant difference between
groups 2 and 3; < - there is no significant difference.

It is known that a coagulogram is a blood test to assess the
condition of the coagulation and anticoagulation system of
the blood. The prothrombin index (PTI), prothrombin time
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(PV), (PO), international normalized ratio (INR), activated
partial thromboplastin time (APTT), fibrinogen, and the
protein fragment D-dimer were determined. The results are
shown in the table 1. It should be noted that the coagulogram
is a part of the hemostasiogram, which is mandatory during
pregnancy.

It was found that the PTI is a number that reflects the
percentage ratio of the PV of standard blood to the PV of the
subject and indicates the state of the blood coagulation
system. In our studies, the PTI in group 2 (79.60+1.29%)
practically did not differ from the control data (79.34+0.69%,
P>0.05), whereas in group 3 (the comparison group) this
indicator was reduced compared to groups 1 and 2 (75.98+
0.54%, P<0.05). This means that the pre-gravidar preparation
had a positive effect on the PTI, which rose to the level of the
control group.

But you can't tell this from the PV indicator, since this
parameter did not significantly differ in all the compared
groups (P>0.05). If we consider that PV is the time in
seconds during which a blood clot forms, and is responsible
for assessing the state of the blood, it becomes clear that
during pregnancy, regardless of pre-pregnancy preparation,
these parameters in all groups do not significantly differ
from each other (P>0.05)) in addition, it is established that
the indicator decreases in relation to in the control group in
group 1- 1.06 times, in group 2 - 1.09 times (P<0.05).

The same imbalance of parameters was noted for INR,
where the parameters of the main group (0.99+0.05 units)
were at the control level (1.04+0.02 units), and the parameters
of the comparison group (0.88+0.05 units) remained 1.18
times lower than normal values (P<0.05). This indicates that
there are changes in the degree of blood clotting, which is a
more sensitive parameter than PTI. However, the imbalance
of the INR parameter in our case does not deviate from these
reference values (1.8-2.0 units), which allows us to indicate
the absence of a pre-pathological condition in the blood
coagulation system in the examined pregnant women with
and without pre-pregnancy preparation.

The above 4 indicators (PTI, PV, PO, INR) changed
unidirectionally in the comparison group (group 3) and the
main group (group 2), but no noticeable deviations from
normal indicators (group 1) were found, although some
significant differences were noted between the compared
groups. | would like to emphasize that some other parameters
of the coagulogram, such as APTT and D-dimer, changed in
different directions, so that APTT in groups 2 and 3 (26.2+
0.29 sec and 26.07+0.26 sec, respectively) were significantly
reduced by 1.3 and 1.04 times (P<0.05) compared to the data
of group 1. However, the parameters of the D-dimer were, on
the contrary, significantly increased in the compared groups,
in particular, in group 2 10.37 times (632.4+13.49 micrograms
of FEU/mI) in group 3 21.01 times (12,805+80.9 micrograms
of FEU/ml) compared to the data of group 1 (60.96+6.05
micrograms FEU/ml)-P<0.001.

It is known that APTT shows the effectiveness of the
internal mechanism of blood clotting at the stage of formation
of the fibrin network, which allows for effective monitoring
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of this process in the human body. A decrease in this
parameter indicates a violation of the formation of the fibrin
network in the blood. But if you look at the figures obtained
in comparison with the reference values (25.1-36.5 seconds)
but it becomes clear that, therefore, the coagulogram indicator
also showed no serious signs of pathology. Considering that
a d-dimer is a protein fragment that is formed when a blood
clot dissolves during blood clotting. This indicator is used to
assess the formation of blood clots and their dissolution. An
increased level of D-dimer in the blood indicates the activity
of ongoing thrombosis processes. This parameter is necessary
for monitoring anticoagulant therapy (Negmatullayeva M.N.
etal., 2022; www.invitro.ru, 2024).

We note that the sharply increased parameters of the
D-dimer in pregnant women in group 3, where no pre-gravidar
preparation was performed, the increase in this group was
not 21.01 times (P<0.0001) relative to the control, but in
group 2, where pre-gravidar preparation was performed, the
parameters were also significantly increased by 10.37 times
(P<0.001), compared to the data of the control group, but
noticeably lower (by 2.02 times , P<0.001) compared to the
data of the 2nd group. The obtained results show that
the pre-gravidar preparation allowed a noticeable decrease in
D-dimer in the blood of the examined pregnant women
(P<0.001), which indicates the high effectiveness of the
proposed treatment method. The absence of a decrease in
this parameter to normal values (group 1) is due to the short
follow-up period. Thus, D-dimer is recommended as a
diagnostic marker and prognostic predictor for determining
disorders of the coagulation and anticoagulation systems in
pregnant women, as well as for determining the effectiveness
of treatment in pregnant women with pre-pathological
conditions.

Another important parameter of the coagulogram is the
fibrinogen content in the blood of the subjects. Fibrinogen is
a colorless protein that is one of the main factors of human
blood clotting. It is produced in the liver and is constantly
present in a certain concentration in the blood. In addition
to its hemostatic function, it participates in the processes of
tissue regeneration, fibrinolysis, angiogenesis and vascular
wall strengthening. In addition, fibrinogen is a protein of the
acute phase of inflammation. In our studies, fibrinogen was
reduced in group 3 by 1.13 times (P<0.05), and in group 2
by 1.03 times (P>0.05). A decrease in fibrinogen in the
subjects indicates that pregnancy is occurring in the body
with a deterioration in blood clotting. It can be seen that the
pre-gravidar preparation helps to increase blood fibrinogen
to almost normal values (P>0.05), which indicates the
effectiveness of the therapy.

Thus, the comparative parameters of the coagulogram
in pregnant women with and without pre-pregnancy
preparation (group 3) out of 7 parameters of the coagulogram
at the time of the study, 6 indicators (85.71%) turned out
to be significantly changed relative to the control, however,
5 of them seemed significantly reduced, and 1 increased
(P<0.05-P<0.001). Other results were obtained for pregnant
women with pre-pregnancy preparation, where 3 parameters
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out of 7 (42.86%) of the control group (P<0.05-P<0.001)
turned out to be significantly different, and 2 of them were
reduced and one was increased. These figures clearly show
the effect of pre-gravid preparation in normalizing the
coagulogram in the examined pregnant women. The changes
were most pronounced in terms of APTT, D-dimer, and
fibrinogen, which changed in different directions relative to
the control. APTT was significantly reduced by 1.03 and
1.04 times, respectively, compared to the control data
(P<0.05), and D-dimer was, on the contrary, increased by
10.37 and 21.01 times, respectively, compared with normal
values (P<0.001). A decrease in fibrinogen in pregnant
women in the subjects indicates that pregnancy is taking
place in the body with a deterioration in blood clotting. It can
be seen that the pre-gravidar preparation helps to increase
blood fibrinogen to almost normal values (P>0.05), which
indicates the effectiveness of the therapy.

Thus, comparatively, the coagulogram parameters in
pregnant women with and without pre-gravid preparation
showed that in pregnant women without pre-gravid preparation
(group 3) and 7 coagulogram parameters at the time of the
study, 6 readings (85.71%) turned out to be significantly
changed relative to the control, however, 5 of them turned
out to be significantly reduced, and 1 increased (P<0.05-
P<0.001). Other results were obtained for pregnant women
with pre-pregnancy preparation, where 3 out of 7 parameters
(42.86%) turned out to be significantly different from the
data of the control group (P<0.05-P<0.001), and one of them
was reduced and one was increased. These figures clearly
show the effect of pre-gravid preparation in normalizing the
coagulogram in the examined pregnant women. The changes
were most pronounced in terms of APTT, D-dimer, and
fibrinogen, which changed in different directions relative to
the control. APTT, D-dimer, and fibrinogen, which have
changed in different directions relative to the control. The
APTT was significantly reduced by 1.03 and 1.04 times,
respectively, relative to the control data (P<0.05), and the
D-dimer was, on the contrary, increased by 10.37 and 21.01
times, respectively, compared with normal values (P<0.001).
The decrease in fibrinogen in pregnant women with pre-gravid
preparation was minimal up to 1.03 times (P>0.05), and
in pregnant women without pre-gravid preparation it was
maximal up to 1.13 times (P<0.005). It was found that
pre-gravidar preparation led to normalization or close to
normalization of coagulogram parameters in the examined
pregnant women, which indicates the high effectiveness of
the therapy. D-dimer, fibrinogen content, APTT (coagulogram
parameters) are recommended as a diagnostic marker and
prognostic predictor for determining disorders of the
coagulation and anticoagulation system in pregnant women,
as well as for determining the effectiveness of pre-pregnancy
preparation in pregnant women with pre-pathological and
pathological conditions.

Subsequently, along with the hemostasis and coagulogram
parameters, the hormone content in the blood of the examined
pregnant women was determined, estradiol, human chorinonic
gonadotronin (hCG) and sugar lactogen (PL) in the blood of
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the examined were determined. The results were presented in
the form of a table 2.

Table 2. Comparative parameters of hormone levels in the blood of
pregnant women with and without pre-pregnancy preparation

Research groups
Hormones Group 1, Group 2, Group 3,
n=53 n=47 n=51
Estradiol, pg/ml 4,4710,19 | 2,80+0,24%*] 3,16+0,42% |
Progesterone, pg/ml 9,65+1,10 | 14,5+3,86*1 | 6,88+0,88%* "
HCG, 1U/I 2,64£0,22 | 4,90+0,71*%1 | 14,77+£0,29%1"
PL, mg/l 0,34£0,03 | 1,21£0,06%1 | 2,03+0,08%1~

Note: *is a sign of a significant difference in relation to the data of group 1;
1] is the direction of change; " is a sign of a significant difference between
groups 2 and 3.

It is known that estradiol is a sex steroid hormone, the
main function of which is to prepare the female reproductive
system for reproduction, participates in maintaining the
normal course of pregnancy and hormonal regulation of
childbirth and lactation. Determination of estradiol concentration
iS necessary to assess ovarian function. If we take into
account that the concentration of estradiol in the blood
decreases during pregnancy, then in our cases, this pattern
was revealed, in all three groups the estradiol content
was lower than the reference parameters (19.5-356.7 ng/ml).
So, in the 1st group, if the indicator was 4.47+0.19 ng/ml,
then in the 2nd group the parameters were 1.60 and 1.41
times significantly lower (P<0.05) than in the control group,
respectively.

However, different results were obtained in terms of
progesterone levels; in group 2 (pregnant women with
pre-pregnancy preparation) and in group 3 (pregnant women
without pre-pregnancy preparation), the indicators changed
in different directions relative to the control group (P<0.05).
If we consider that progesterone is an endogenous steroid
that affects the menstrual cycle, pregnancy and human
embryonic development, then its constant monitoring during
pregnancy becomes important. The normal parameters
for women during pregnancy, depending on the trimester of
pregnancy, are; I-trimester-10-90 pg/ml; Il trimester -30-150
pg/ml; I11 trimester - 40-450 pg/ml. It has been found that as
the trimester of pregnancy increases, the level of progesterone
in the blood of pregnant women also increases.

In our studies, the progesterone level in group 1 was
9.65+1.10 pg/ml, which corresponds to the reference value
(P>0.05). However, in pregnant women without pre-pregnancy
preparation (group 3, comparison group), this parameter
was 6.88+0.88 pg/ml and was reduced by 1.40 times
compared to the control (P<0.05), but in pregnant women
with pre-pregnancy preparation (group 2, main group), this
indicator was at the level of 14.5+3.86 pg/ml, which is 150
times higher than normal values (P<0.05). It was revealed
that such an imbalance in progesterone concentration in
pregnant women is the effect of pre-pregnancy preparation.
If we consider that all the parameters of this sex hormone
were within the boundaries of the reference values, then no
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serious pathological changes associated with this sex hormone
were detected.

HCG is known to be a pregnancy recognition hormone
produced by trophoblast cells that surround the growing
embryo. The reference values of this parameter increase
with increasing gestation period from 5.8-71.2 IU/I to
13950-62530 1U/1. In our studies, this hormone was detected
in low concentrations, respectively, in group 1, 2.64+0.22
IU/I, in group 2, 4.90+£0.71 1U/1, and in group 3, 14.77+0.29
IU/I. The imbalance of the identified parameters indicates
the presence of a pre-pathological condition in the examined
pregnant women.

PL is a peptide hormone produced by only a percentage of
the fetus during pregnancy. The content of this hormone in
the blood depends on the duration of pregnancy and ranges
from 0.06-1.7 mg /I to 4.5-11.8 mg/l (reference values). In
our studies, the PL in group 1 was 0.34+0.03 mg/I, which is
at the boundary of the reference values. In groups 2 and 3,
there was a significant increase in this parameter (P<0.05) g,
by 3.56 and 5.97 times, respectively (P<0.001). Thus,
comparative parameters of the level of sex hormones in the
blood of pregnant women with and without pre-pregnancy
preparation showed that the trend of quantitative changes in
all 4 hormones studied was similar in groups 2 and 3, but the
intensity of changes differed between the compared groups.
If estradiol decreases in the comparison group and the
main group (P<0.005), then the levels of progesterone, hCG,
and PL were elevated relative to the control (P<0.05). The
imbalance of indicators and the single direction of changes in
the parameters of these hormones indicates the presence of a
pathological process and the effectiveness of pre-pregnancy
preparation. It is known that the lipid composition of the
blood also varies depending on the pre-pathological and
pathological state of the body. In addition, pregnancy also
makes adjustments to the lipid composition of the blood, in
this regard, we studied low-density lipoproteins (LDL) and
high-density lipoproteins (HDL) in the examined pregnant
women. The results obtained in the comparative aspect are
shown in Figure 1.
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Figure 1. Comparative LDL and HDL values in the blood of pregnant
women with and without pre-pregnancy preparation, mg/dl

It has been established that LDL is the main carrier of
cholesterol in the blood. High LDL levels increase the risk of
atherosclerosis. LDL is the final stage of the metabolism of
endogenous lipids synthesized in the liver in the body. The
recommended LDL level was developed by the American
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Heart Association, NJH and NCEP in 2003 and is less than
100 mg/dI (less than 2.6 mmol/L). Figure 1 shows that LDL
in all the compared groups is below 100 mg/dl, that is, it
corresponds to a normal value, although there is a slight
increase in group 2 (the main group is up to 96.2+7.15 mg/dl,
but the result is lower than the control (P>0.05).

The picture is almost the same in terms of HDL content
in the blood of the examined patients. There are practically
no significant differences between the compared groups
(P>0.05). If we consider that HDL has antiatherogenic
properties and reduces the risk of the formation and
development of atherosclerosis and CVD, in addition, it
simulates inflammatory reactions, it becomes clear that
low HDL levels can lead to an increased risk of CVD in the
examined. The reference values are in the range of 40-100
mg/dl for women. In our cases, the HDL levels were 43.4+
1.25 mg/dl, 437+1.06 mg/dl and 43.8+0.86 mg/dl, respectively.
It can be seen that HDL is at a low level of the norm and there
is also no significant difference between the groups (P>0.05).
In addition, the positive effect of pre-gravid preparation was
also not noted.

Thus, the analysis of comparative LDL and HDL values in
the blood of pregnant women with and without pre-pregnancy
preparation showed that these parameters were at the upper
and lower limits of normal values, respectively. In both cases,
there was no significant difference between the compared
groups (P>0.05). In both cases (pregnant women with and
without pre-pregnancy preparation), the positive effect of
pre-pregnancy preparation was not noted. The revealed facts
indicate that the content of LDL and HDL in the blood of
preghant women cannot be diagnostic and prognostic criteria
for the course and outcome of this pathology, as well as for
assessing the effect of pre-pregnancy preparation.

Another important factor during a normal pregnancy is
vitamin D (cholecalceferol). It is known that vitamin D is a
fat-soluble vitamin that is necessary for the effective absorption
of phosphorus and calcium in the body. Its connection with
the favorable course of pregnancy and fetal development has
been proven by numerous studies. The optimal level of this
vitamin for pregnant women (reference values) does not
differ from other people's data and amounts to 30-50 ng/ml
(75-125 nmol/l) in blood serum.

In our studies, the level of vitamin D in the blood serum
of the examined pregnant women differed between the
compared groups.

We found that the concentration of vitamin D in the control
group (group 1) was 38.2+0.8 ng/ml, which corresponded to
the reference value (P>0.05), these parameters of the main
group (group 2 -32.4+1.20 ng/ml) were also at the level
of reference values. However, these indicators were 1.18
times significantly lower than in the control group (P<0.05).
Separately, | would like to emphasize that the parameters of
the comparison group (group 3) were sharply, significantly
reduced by 2.30 times compared to the control (P<0.001).
This decrease in the level of vitamin D in the blood serum
was also observed in relation to the main group (1.95-fold
decrease, P<0.001). This fact indicates the high efficiency
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of pre-gravid preparation for pregnant women, since in the
group of pregnant women with pre-gravid preparation, the
content of the studied indicator reaches normal values, and in
pregnhant women who did not receive pre-gravid preparation,
the vitamin D content remained at a sharply low level.

38.2

2-nd
group

3-rd
group

group

Figure 2. Comparative indicators of vitamin D in the blood serum of
pregnant women with and without pre-pregnancy preparation, ng/ml

Thus, an analysis of the comparative parameters of vitamin
D in the blood serum of pregnant women with and without
pre-gravid preparation showed that the level of vitamin D in
pregnant women with a physiological course (group 1) and
pregnant women with pre-gravid preparation were at the
lower limits of the reference values, although the content of
this vitamin was 1.18 times significantly low in pregnant
women with pre-gravid preparation. compared to the control
group (P<0.05). However, the rates of pregnant women
without pre-pregnancy preparation were significantly low in
relation to the above-mentioned two groups - 2.30 and 1.95
times, respectively (P<0.001). This fact indicates the high

efficiency of pre-pregnancy preparation for pregnant women.

In this regard, the determination of vitamin D in the blood
serum during pregnancy is recommended as a marker for
monitoring the course of pregnancy and evaluating the
effectiveness of pre-pregnancy preparation for this category
of women.

Considering the role of cytokines in the human body,
in particular in the activity of the immune system, as well as
their pathogenetic significance for pre-pathological and
pathological human conditions, we considered it advisable to
determine and evaluate the cytokine status in the examined
pregnant women. Although the trend of changes was almost
the same (with the exception of the IL-1R content in group 2),
the intensity of changes differed between the compared
groups and between cytokines. It has been established
that IL-1R is a pro-inflammatory cytokine that is a mediator
of inflammation and immunity synthesized by stimulated B
lymphocytes, macrophages, fibroblasts and creatinocytes.
Participates in the regulation of immunological processes-
the immune response (reference values 0-11 ng/ml). In
connection with the above, the definition of IL-11 is important.
Our studies have established that during the physiological
course of pregnancy, the content of this cytokine was
6.97+0.18 ng/ml, which is at the boundary of the reference
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values. However, in women of group 2, the IL-1B content
was slightly reduced compared to those of group 1, 3.80+
0.47 ng/ml (1.83 fold decrease, P<0.001). But it should be
noted that this parameter was also at the boundary of the
reference values. The decrease in this parameter in group 2 is
a consequence of effective complex treatment.

The results of studies in group 3, 8.83+0.84 ng/ml, were
1.27 times higher than in group 1 (P<0.05), and 2.32 times
higher than in group 2 (P<0.001). Such an imbalance in
IL-18 concentration is a consequence of the treatment,
where timely treatment (group 2) leads to a decrease in this
indicator to a minimum, and the absence of such treatment
leads to the fact that the pro-inflammatory cytokine 1L-1R
does not decrease, supporting the inflammatory process in
the body of the examined pregnant women. Other results
were obtained from the concentration of IL-2 in the blood
serum of the examined. Considering that IL-2 is a peptide that
is a mediator of inflammation and immunity (a pro-inflammatory
cytokine). This cytokine is produced by T cells in response to
antigenic and mitogenic stimulation, and has bactericidal
activity against gram-negative bacteria, including E.Col.
In addition, this cytokine is involved in the development of
septic shock. As sepsis progresses, the level of IL-2 in the
blood decreases, which requires its correction.

Our studies showed that the IL-2 content in the blood
serum of patients in group 2 was increased by 3.94 times
compared to those in group 1, respectively, 85.9+17.6 ng/ml
versus 21.81+0.59 ng/ml (P<0.001). This fact indicates
that the level of this cytokine increases sharply due to the
presence of a pathological process, the etiological agents of
which are pathogenic microorganisms, including gram-negative
microorganisms. However, this indicates that the inflammatory
process not only attenuates, but is also supported by
pro-inflammatory cytokines, including 1L-2.

Almost the same results were obtained when analysing
the results of the 3rd group. The average levels of this
cytokine in the blood serum of the patients were 4.14 times
significantly higher than those of women with physiological
pregnancy (group 1)— respectively, 90.2+3.42 ng/ml versus
21.81+0.59 ng/ml (P<0.001). In both cases, the pre-gravidar
preparation, regardless of the time, did not contribute to a
decrease in IL-2 in the blood serum. After treatment, the
level of this cytokine was elevated in patients of both study
groups (group 2 and 3).

Thus, the determination and assessment of the content
of IL-18 and IL-2 (proinflammatory cytokines) in the blood
serum of the examined shows that their contents have
changed in different directions depending on the study group.
If IL-2 was increased in both groups almost equally by 3.94
and 4.14 times compared to the data of group 1 (P<0.001),
then IL-11 was increased in group 3 by 1.27 times (P<0.05)
and was reduced in group 2 by 1.83 times (P<0.001). It should
be emphasized that there were no significant differences in
IL-2 between the compared 2 and 3 groups, while significant
differences were found in IL-18 (a 2.32-fold increase in
group 3). The multidirectional changes are explained by the
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level of involvement of these cytokines in the inflammatory
process in the examined women, as well as their diagnostic
and prognostic value in this pathology in women with and
without pre-pregnancy training.

The same studies were conducted to study the level of IL-6
in the blood serum of the examined women with and without
pre-pregnancy preparation with OAA. It has been established
that IL-6 is a pro-inflammatory cytokine that is synthesized
by activated macrophages and T cells, stimulates the
immune response, and is an important mediator of the acute
phase of inflammation. The determination of this cytokine
makes it possible to more accurately assess the immune
status of the examined. In this regard, we determined IL-6 in
the blood serum of the examined patients. The content of this
cytokine in pregnant women with a physiological course was
7.49+0.21 ng/ml, which was at the level of reference values.
However, in group 2 patients, this cytokine was sharply
elevated to 146.5+18.3 ng/ml, which is 19.56 times higher
than the parameters of group 1 (P<0.001). This elevated
condition indicates the absence of attenuation of the
inflammatory process, regardless of the complex treatment.
The same studies to determine IL-6 were conducted with
group 3 patients. It was found that the average parameter of
this cytokine in the examined patients was 249.0+10.01
ng/ml, which is 33.24 times significantly higher than in
group 1 patients (P<0.001).

3. Conclusions

Thus, a study of the quantitative composition of IL-6 in
the blood serum of patients with OAA with and without
pre-treatment showed that in both groups compared, the
level of this cytokine was significantly 19.56 and 33.24 times
higher, respectively, than in patients in the control group
(P<0.001).This fact indicates a high IL-6 parameter in the
examined women of groups 2 and 3, due to the absence of a
decrease in the activity of the inflammatory process in the
body. The identification of statistically significant differences
between the main group (group 2) and the comparison group
(group 3) in terms of IL-6 content (a 1.70-fold difference
in favor of group 3 patients) indicates the effectiveness of
timely pre-gravidar preparation, which was manifested by a
decrease in the activity of this indicator of the inflammatory
process. The same changes were detected in the level of
IL-18 and IL-2 in the blood serum of the patients, only with a
reduced intensity of changes. In this case, the IL-6 content is
recommended not only as a diagnostic criterion, but also as a
prognostic marker indicating the outcome of the pathological
condition and a marker for determining the effectiveness of
the complex treatment of pre-pregnancy preparation.
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