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Abstract Purpose of the study: To study the features of abnormalities in blood parameters and their role in predicting the
development of coagulopathic obstetric bleeding. The study of erythrocyte and platelet parameters in pregnant women with a
physiological course and hemodynamic disorders showed that all indicators of both groups were significantly reduced
(except for the total number of platelets). the relation of the abstract indicators, but also in comparison with the data of
preghant women with a physiological course, and in 66.7% of cases these differences were significant.
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1. Introduction

It has been established that obstetric bleeding is the
leading cause of maternal mortality in our Republic of
Uzbekistan [2,4].

On the basis of many scientific works, it has been revealed
that massive obstetric bleeding develops due to insufficient
contractility of the spiral arteries of the uterus and impaired
functional ability of the myometrium [1,3,5].

Studies have established that massive obstetric bleeding is
defined as blood loss in excess of 1,5% of a woman's body
weight or more than 20% of the circulating blood volume
with disorders in the hemostasis system and a clinical picture
of hemorrhagic shock in a woman [6,8]. It is believed that
physiological (permissible) blood loss is blood loss that does
not exceed 0,5% of the total body weight of the examined
woman [7,9].

Massive bleeding is caused by a combination of several
reasons and is almost always accompanied by gross
violations of the hemocoagulation system. Pregnancy is
accompanied by an increase in hematopoiesis, an increase in
plasma volume by 2,5-3 times, respectively, the content of
corpuscles and hemoglobin changes. During gestation, not
only the number of blood cells changes, but also their shape
and size. An increase in the size of cells enhances their
aggregation, thereby increasing its viscosity [8,9].

Objective: To study the features of abnormalities in blood
parameters and their role in predicting the development of
coagulopathic obstetric bleeding.
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2. Materials and Methods

We analyzed and evaluated the indicators of peripheral
blood of pregnant women (hemograms) in 110 pregnant
women in the prospective group (group 2) in the third
trimester of pregnancy at 34-35 weeks gestation, in a
comparative aspect with the control (group 1) patients with
physiological course pregnancy. The research methods
were general clinical and biochemical laboratory research
methods.

3. The Results of Research

The laboratory results obtained are shown in the table
below.

The obtained results show that the parameters of the
peripheral blood of pregnant women with a physiological
course (n = 60) significantly differed from those of the
reference data. Thus, there was a decrease in the number
of erythrocytes by 1,27 times (P <0,05) in women with
physiological pregnancy and by 1,62 times (P <0,001) in
pregnant women with hemodynamic disturbances in relation
to the data of non-pregnant women (Table 1).

We observed the same picture in terms of hemoglobin,
where the decrease in women with physiological pregnancy
and pregnant women with hemodynamic disturbances was,
respectively, 1,17- and 1,29-fold in relation to the data of
non-pregnant women (P <0,05). Leukocytes, on the contrary,
were significantly increased in both compared groups
(P <0,02).
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Table 1. Comparative indices of peripheral blood (hemograms) of pregnant women under study. n = 170

Indicators Reference data | Control group, n =60 | Main group, n =110
Erythrocytes, 10%%/n 4,2+0,2 3,3£0,2* | 2,6£0,1* " |
Hemoglobin, r/n 123,8+0,5 105,9+0,7* | 95,6+0,6* " |
Leukocytes, 10%/1 5,8+0,5 7,740,8* 1 9,8£0,7* " 1
Neutrophils s /c, % 3,1+0,6 424121 11,5+¢1,2* "1
Neutrophils, s /c, % 57,41,0 52,7£1,7* | 46,7£1,0* " |
Lymphocytes, % 19,3+1,1 24,4+1.2* 1 17,0114 ]
Monocytes,% 3,1%0,2 6,4+0,8* 1 5,2+1,1* 1
Hematocrit,% 36,7£0,1 31,2+0,3* | 26,6£1,2* " |
ESR, mm/h 10,2+0,3 15,6+0,8* 1 19,5£0,9* A 1t
Calcium, mmol /| 3,2+0,1 2,5+0,2* | 1,8+0,2*% ~|

Note: * - reliability of differences from the parameters of non-pregnant women; - reliability of
differences between pregnant women with physiological course and hemodynamic disturbance;
1 and | - direction of changes in relation to reference.

Stab (s /c) and segmented (s /c) neutrophils changed in
different directions in the subjects, if the n /i in pregnant
women of both groups were significantly increased (P <0,05
- P <0,001), then s /c neutrophils were significantly reduced
(P <0,05 - P <0,001).

Lymphocytes, as immunocompetent cells, are of due
importance for assessing the state of functioning of the
immune system. In pregnant women with a physiological
course, the relative number of lymphocytes increased by
20,2% in relation to the reference data (P <0,05), and in
pregnant women with hemodynamic disorders, on the
contrary, lymphocytes decreased by 11,9% in relation to the
reference data and by 30,3% in relation to the data of
pregnant women with a physiological course (P <0,05). A
slight increase in lymphocytes during the physiological
course of pregnancy is explained by the activation of the
compensatory-adaptive mechanisms of the body and the
tension in the immune system of pregnant women.

It is known that monocytes are one of the largest cells of
the human body (diameter 20 pm), with an irregularly
shaped nucleus. Monocytes pass into tissues and transform
into macrophages, and the monocyto-macrophage system
participates in the protective reactions of the human immune
system.

In women with a physiological course of pregnancy,
monocytes increased 2,0 times in relation to the reference
data— 6,4 £ 0,8% versus 3,1 + 0,2%, respectively (P <0,001).
In pregnant women with hemodynamic disturbances, an
increase in the relative number of monocytes up to 5,2 +
1,1% (P <0,05) is also observed. The detected increase in the
number of monocytes is regarded by us as an indicator of an
increase in the activity of nonspecific factors of the immune
system during the development of a pathological process in
the body of a pregnant woman.

Also, attention is drawn to the hematocrit indicator (total
volume of erythrocytes), which turned out to be significantly
reduced in women with physiologically proceeding
pregnancies and pregnant women with hemodynamic

disturbances in relation to the reference data (31,2 + 0,3%
and 26,6 + 1,2%, respectively). vs. 36,7 £ 0,1%, (P <0.05 -
P <0,001).

Studies have established that the erythrocyte
sedimentation rate (ESR) allows one to judge the activity of
the pathological (inflammatory) process.

ESR in pregnant women with a physiological course,
although significantly increased by 1,53 times in relation to
the reference (P <0,05), is at the level of the upper limits of
the norm, which indicates the absence of a pathological
process, but the presence of signs of a pre-pathological state
in these women. In pregnant women with hemodynamic
disturbances, ESR is reliably 1,91 and 1,25 times higher,
respectively, than in healthy non-pregnant women (P <0.001)
and pregnant women with a physiological course (P <0,05),
which is a harbinger of a pre-pathological state in this
category women.

Thus, a comparative analysis of peripheral blood
parameters in pregnant women with physiological course
and hemodynamic disorders showed that all the studied 10
parameters differed significantly from the reference data.
If the indices of the number of erythrocytes, hemoglobin of
s / ¢ neutrophils, hematocrit and calcium in the peripheral
blood were reduced, then the numbers of leukocytes, s / ¢
neutrophils, monocytes, ESR were significantly increased.
Only the relative number of lymphocytes changed in
different directions. The revealed violations indicate the
presence of a pre-pathological condition and the
development of a pathological process proceeding with a
violation of hemodynamic, as well as tension in the body's
immune system.

Estimation of erythrocyte parameters of peripheral blood
in the compared groups of pregnant women are shown in
table 2.

The results obtained show that all 5 parameters were
reduced in pregnant women with physiological course and
hemodynamic disorders (P <0,05 - P <0,001).



764 Khomidova N. R. et al.:  Features of Violations of Blood Parameters and Their Role
in Predicting the Development of Coagulopathic Obstetric Bleeding

Table 2. Comparative parameters of erythrocyte and platelet parameters in pregnant women. n = 170

Indicators Reference data | Control group, n = 60 Main group, n = 110
Platelets, x10%1 233+12 216+30 235422
MCV, mkm® 87,2+0,2 75,5+0,4% | 72,1+0,3% A |
MCH, 1ir 27,340,1 25,940,2% | 20,5+1,0% ~ |
MCHC, r/mn 34,240,3 31,140,4% | 29,240,6* ~ |
MPV, mxm® 8,4+0,2 7,0£0,05% | 5,3£0,1% ~ |
PCT 0,157+0,01 0,129+0,02* | 0,132+0,01* |

Note: * - reliability of differences from the parameters of non-pregnant women; * - reliability of
differences between pregnant women with physiological course and hemodynamic disturbance;
1, | - direction of changes in relation to the reference; < - lack of reliability.

MCV (mean corpuscular volume - the average indicator of
the volume of the entire population of erythrocytes) was
reduced in both compared groups in relation to the data of the
reference indicators - respectively 75,5 £ 0,4 um3 and 72,1 +
0.3 pm3 versus 87,2 =0, 2 um3 (P <0,05).

The same downward trend was observed for the MCH
parameter (mean corpuscular hemoglobin - the average
hemoglobin content in the erythrocyte). If we take into
account that this indicator decreases with various anemias,
then its decrease in pregnant women with hemodynamic
disturbances is natural, which is proved as a result of our
research - respectively 20,5 = 1,0 pg in pregnant women with
hemodynamic disturbances versus 27,5 + 0, 1 pg of reference
data (decrease by 1,34 times, P <0,05).

It is known that MCHC (mean corpuscular hemoglobin
concentration - the average concentration of hemoglobin in
an erythrocyte) shows the concentration of hemoglobin in
one erythrocyte. It has been established that a decrease in
MCHS is observed in diseases or conditions accompanied by
a violation of hemoglobin synthesis [8,10].

In our studies, it was proved that the MSCS indicator
significantly decreases in pregnant women with a
physiological course and hemodynamic disorders (P <0.005),
that is, the tendency for a decrease in erythrocyte parameters
was almost the same in the compared groups.

Like erythrocyte parameters, platelet parameters also
tended to decrease in pregnant women with hemodynamic
disorders.

The total number of platelets (PLT) in pregnant women
with a physiological course decreases in relation to the data
of non-pregnant women, but not significantly (216 + 30x10°
/ I versus 233 + 12x10°/ I, P >0,05), and the parameters in
pregnant women with hemodynamic disturbances remained
at the level of normal values (P >0,05).

Other platelet parameters tended to decrease significantly
in relation to the reference data (P <0,05 - P <0,001).

MPV (mean platelet volume - mean platelet volume) in
pregnant women with a physiological course decreases
by 1,20 times (P <0,05), and in pregnant women with
hemodynamic disturbances by 1,58 times (P <0,001) in
relation to the reference parameters.

Almost identical results were obtained in terms of PCT
(platelet cut) content, which a parameter is reflecting the
proportion of whole blood volume occupied by platelets. The

indicators of both compared groups were significantly
reduced in relation to the normative values (P <0,05), and the
parameters between these groups did not differ statistically
significantly (P >0,05).

Thus, the study of erythrocyte and platelet parameters
in pregnant women with physiological course and
hemodynamic disturbances showed that all indicators of
both groups were significantly reduced (except for the total
number of platelets), however, it should be emphasized that
the indicators of women with hemodynamic disturbances
were decreased more intensively, significantly differing not
only in relation to the abstract indicators, but also in
comparison with the data of pregnant women with a
physiological course, and in 66,7% of cases these differences
were significant.

Thus, the revealed facts proved the negative effect of
disturbances in hemodynamic parameters not only on
peripheral blood parameters, but also on erythrocyte and
platelet parameters. These altered erythrocyte and platelet
parameters can be early markers of provoking disorders of
the hemostasis system.
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