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v' Resume

When asked by the history taking method, whether close relatives of pregnant women with GDM had
inherited diabetes mellitus, where cases of DM were diagnosed (58.2% of pregnant women with a history
of GDM, 57.4% of patients with GDM).

When studying the state of somatic diseases of pregnant women in the study groups in pregnant
women with GDM and GDM in history, chronic pyelonephritis occurred in 32.8% and 30.9%, thyroid
disease 32.8%, 35.3%, obesity -75% and 64 .2% in the two groups, respectively.

According to the analysis of blood in the case histories of patients in groups, anemia was observed in
an average of 61.45% of patients.

Key words: leptin, C-peptide, pregnant with diabetes, blood glucose, 25(0OH)/T.
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v Pesiome

Kanonu ouabemnunz upcusamuoa maeicy0 éKu maeicyo OYIMAaAzanaucu aAHaMHe3 HUUUWL ycyiu
ounan cypa6b cypywmupunzanoa I'K/] 6unan kacanianzan Xomunaoopiapuunz AKUH KAPUHOOWIAPUOA
K/l ounan kacannanuw xonamu yupacan (anamnesuoa I'K/] oynzan xomunaooprapoa 58,2%, I'K/]
ounan kacannanzaunapoa 57,4%).

Texwiupye 2ypyxnapoazu X0mMunaoOpiapHuHZ COMAMUK KACAIUKAAD XO01amu YPeaHUI2anoa
anamnesuda K/[ ea I'K/] xomunaoopnapoa cypynxanu nuenonedppum 32,8% ea 30,9% oa yupaou, 6yKox
kacannueu 32,8%, 35,3%, cemuznuk I'K/] 6unan kacannaunzanunap 75%, anamnesuoa I'K/] oynzannapoa
64,2% xonamaap Ky3amujou.

Typyxnapoazu xomunaoopnap Kacaniuk mapuxudazu KOH maxauiuea Kypa anemusacu 00p
xomunaoopnapoa ypmaua 61,45 %o0a Kyzamunou.

Kanum cyznap: nenmun, C-nenmud, Kanonu ouademu 0y12an XoMuiaoopiap, KOHOA2u 2110Ko3d,
25(OH)/.

U3BBITOYHBIN BEC M O)KUPEHUE ITPU TECTALIMOHHOM JIMABETE, BJIUSHUE HA
HCXOJ BEPEMEHHOCTH

Tonuboea K.O. https://orcid.org/0009-0003-6567-7602
Kapumosa I' K. https://orcid.org/0000-0003-1931-1127
Acaoosa M.M. https://orcid.org/0009-0002-1034-5363

Byxapckuii rocyjapcTBeHHBIH MEIUITMHCKUI HHCTUTYT uMeHH AOy Anu n6H CuHbl, Y30eKkucTay, T.
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v’ Pestome

Ilpuyunamu, Komopvle Mo2ym npugecmu K pazeUmuio MUOMbL MAMKU, AGAIOMCA AHEMUA U
KpOo8onomeps 608pemMsi HA GONPOC MemodoM cOOpa anamuesa, ObL1 AU CAXAPHLLEL Ouadem 6
Haceocmee y 6au3Kkux poocmeennukoe vepemennvix ¢ I'C/, 20e oviiu viasnenst ciyuau ouazHo3a
C (58,2% oepemennvix c I'C/] ¢ anamnuese, 57,4% nayuenmox c I'C/l).

Ilpu uzyuenuu cocmoanus coOmMamuiecKux 3a001e6anuil HepemennbIX 6 UCci1edyemblx ZPynnax
y bepemennvix ¢ I'C/]l u I'C/] ¢ anamnese xponuueckuii nuenoneppum ecmpeuanca y 32,8% u
30,9%, 3abonesanue wyumosuonou dxceneszvt 32,8%, 35,3%, oxncupenue -75% u 64,2% 6 08yx
2PynRRax coomeemcneeHHo.

Coznacno ananuszy Kposu 8 ucmopusax 00j1e3Hu 001bHbIX 6 2pynnax 6 cpeonem y 61,45%
nauueHmoK Hav00anacy aHemus.

Knrouegvie cnosa: nenmun, C-nenmuo, depementbvle ¢ CAXapHvim Ouademom, 2iioKo3a 6 Kposu,
25(0H)A.

Relevance
iabetes mellitus has become a global problem among pregnant women around the world,
D especially during the pandemic, and is one of the pathologies that contribute to a sharp increase in
obstetric and perinatal complications and the spread of the disease at a young age.

Gestational diabetes mellitus (GDM) is inextricably linked with metabolic disorders and
monitoring of obstetric and perinatal complications. The International Diabetes Federation estimates
that the global prevalence of GDM is up to 14%, with one in seven babies affected, including 18
million births with adverse complications such as maternal and fetal death, and will depend on the
methods used and environmental factors.

It is also necessary to develop models for effective detection of women with gestational diabetes,
timely screening and prevention methods, which are of particular importance in the management of
gestational diabetes and help improve health outcomes. GDM is not a cure, but prevention is a priority
both in terms of health and economics. In a non-diabetic woman at risk of GDM, even a small
decrease in glucose levels can be an important factor for pregnancy and the health of future
generations.

Purpose of the study: To study the effects of overweight and obesity in gestational diabetes on
pregnancy outcome

Materials and methods

The study included general clinical, biochemical (C-reactive protein, ferritin, D-dimer, APTT,
ketone, homocysteine, glucose, creatinine, LDH, LII, PGTT, glycated hemoglobin), hormonal (leptin,
C-peptide, 25 (ON)D , HOMA-IRCP, HOMA-Islet, methods of correlation and statistical research.

The materials of the dissertation work were collected at the Department of Obstetrics and
Gynecology of the Medical and Pedagogical Faculty of the Bukhara State Medical Institute (Head of
the Department - Doctor of Medical Sciences, Professor G.A. Ikhtiyarova, Rector - Professor Sh.zh.
Teshaev), in the Bukhara City Maternity Complex (Chief Physician - Z.M. Saidova) and the Navoi
Regional Perinatal Center (Director - F.B. Gafarov).

To solve the tasks, a statistical analysis of medical data of 135 women was carried out, including
67 women with a history of GDM. For comparison, 68 pregnant women with GDM and 36 women
with physiological pregnancy were taken for the study.

The study was conducted in three stages. At the first stage of the study, pregnant women who were
overweight, obese, had a history of stillbirth, polyhydramnios, fetal malformations, macrosomia, as
well as all the prerequisites for the potential danger of complications during pregnancy, childbirth and
the postpartum period, for the life of pregnant women with a history of diabetes mellitus were
examined.

The patients were collected during 2017 - 2020 based on a selection of archival materials of birth
histories, statistical journals and reports of maternity hospitals of the Bukhara City Maternity Complex
and the Navoi Regional Perinatal Center.

At the second stage of the study, 68 women with a pregnancy period of 22-38 weeks, who were
diagnosed with GDM from 2018 to 2021, were examined.
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The control group consisted of 36 pregnant women with different gestational periods of 22-38
weeks, who underwent clinical, laboratory and instrumental studies. The main focus of our study was
to examine the factors causing GDM in women during pregnancy, their anamnestic data, of which the
following were taken into account: age, parity, course of the antenatal period during the previous
pregnancy, characteristics of childbirth and the postpartum period, gynecological and somatic
diseases, menstrual cycle (age of the first menarche, properties of the menstrual cycle and its
distortions).

Particular attention was paid to the course of pregnancy (premature birth, intrauterine fetal death,
large fetus, polyhydramnios, infectious and colds), various somatic diseases and complications
observed during childbirth (complications of childbirth, surgical interventions).

When studying the underlying disease in pregnant women, special attention was paid to their
complaints, the history of the underlying disease, preventive measures and correction of carbohydrate
metabolism disorders.

Upon completion of the second stage of the study, the importance of the development of GDM in
risk groups was studied. The results of the study formed the basis for optimizing the tactics of
pregnancy management in GDM. The third stage of the study is optimization of the prevention and
early screening algorithm for groups at risk of complications and potential complications with GDM.
The interpretation of the obtained results is based on a complete analysis of clinical data, on a detailed
description of the examined women.

Results and discussion

Analyzed clinical and anamnestic data and indicators of reproductive health of women with
hyperglycemia in the blood. It became known that out of the analyzed data of 68 pregnant women with
GDM complications, all of them were diagnosed on the basis of clinical and anamnestic (obesity, large
fetus, antenatal fetal death, polyhydramnios, fetal malformation), instrumental and diagnostic data
(ultrasound). In pregnant women in Bukhara and Navoi regions in 2016, it was observed in 0.58/0.8% of
cases of GDM, in 2017 - in 0.67/0.9% of cases of GDM, in 2018 - in 0.83 /0.96% of GSD cases, in 2019 -
in 0.97/1.2% of GDM cases and in 2020 - in 1.02/1.5% of GDM cases (Pic. 1). As can be seen from the
figure, the frequency of detection of GDM is more often diagnosed and occurs in the Navoi region in
comparison with the Bukhara region.

Analyzed clinical and anamnestic data and indicators of reproductive health of women with
hyperglycemia in the blood. It became known that out of the analyzed data of 68 pregnant women with
GDM complications, all of them were diagnosed on the basis of clinical and anamnestic (obesity, large
fetus, antenatal fetal death, polyhydramnios, fetal malformation), instrumental and diagnostic data
(ultrasound). In pregnant women in Bukhara and Navoi regions in 2016, it was observed in 0.58/0.8% of
cases of GDM, in 2017 - in 0.67/0.9% of cases of GDM, in 2018 - in 0.83 /0.96% of GSD cases, in 2019 -
in 0.97/1.2% of GDM cases and in 2020 - in 1.02/1.5% of GDM cases (Pic. 1). As can be seen from the
figure, the frequency of detection of GDM is more often diagnosed and occurs in the Navoi region in
comparison with the Bukhara region.

B Bukhara region B Navoi region

0,96% 0,979

2016y 2017y 2018y 2019y 2020y

Picture 1. Incidence rate of GDM in Bukhara and Navoi regions (%).
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The selection criterion for patients was pregnant women with a high risk of GDM with a
gestational age of 22—-38 weeks, with various obstetric and somatic complicated anamnesis.

When collecting anamnesis, the place of residence of patients was taken into account, since the
annual increase in metabolic diseases directly correlates with a decrease in physical activity. It was
revealed that 20 (30.2%) pregnant women with GDM live in the village, and in the control group 28
(77.8%). Pregnant women with GDM living in the city amounted to 48 (69.8%), in the control group -
8 (22.2%).

It can be seen that GDM is relatively high in areas with stress factors such as metabolic diseases
and conditions associated with low mobility and modern development.

We also paid special attention to the age status of the patients. As can be seen from Figure 3, the
incidence of GDM was higher in pregnant women aged 20-29 years due to gestational age and a
higher proportion of pregnant women with a history of GDM (56.7% and 55.9%, respectively).

Pregnant women aged 30 years and older accounted for 38.2% of pregnant women with GDM and
41.8% of pregnant women with a history of GDM. For comparison, healthy pregnant women in the
control group were 11.1% at the age of 20 years, 61.1% at the age of 20-29 years and 27.8% at the age
of 30 years (Pic. 2).

61,12

55,9 o
80 11,1% 38,2
60 41
40 9

20 1 I5°é

m History & GDM in pregnant women & Pregnant women with GDM Control group
<20 20-29 >30

Picture 2 Age indicators of pregnant women (%).

In the control group there were 13 firstborns and 23 second children, respectively 36.1% and
63.9%.

Also, by taking an anamnesis, it was determined whether the pregnant woman had a hereditary DM
disease or not. The results of the survey showed that close relatives of pregnant women with a history
of GDM accounted for 58.2%, and pregnant women with DM had hereditary GDM disease in 57.4%.
In the control group, 16.7% had DM in close relatives.

83,3
100 57' 1 ’ d
58'2 .-;-7-7-7-7-42’
50
0 S

mHistory of GDM GDM pregnant Control group

Picture 3. Patients with hereditary diabetes.
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However, in pregnant women with a history of GDM and in women with GDM in this pregnancy
in the control group without DM, the rates were 41.8%, 42.6 and 83.3%, respectively (Pic. 3).

Thus, based on the data obtained, the role of the above risk factors (obesity BMI >30, overweight
index BMI 25-30, heredity, polyhydramnios, complicated obstetric anamnesis, large fetus) in early
development in pregnant women with GDM should be noted.

We performed basic routine laboratory tests for pregnant women with GDM and then analyzed
them: blood, urinalysis, fasting and loading oral glucose tolerance test (OGTT), glycated hemoglobin
index, PTI and coagulogram containing thrombotest, urinalysis for glucose, urea, creatinine.

Particular attention was paid to the study of biochemical analysis of glycated hemoglobin and
blood sugar in women who had a history of GDM in previous years (67 pregnant women), 68 pregnant
women with GDM (identified during our study) and 36 pregnant women in our control groups.

The purpose of conducting biochemical studies of all fractions of bilirubin, ALT and AST
enzymes, total protein, urea and creatinine was to determine the degree of liver and kidney
dysfunction, was to determine the characteristic features for GDM in pregnant women.

To identify placental and fetal circulatory disorders associated with the development of
complications, we also studied specific analyzes in dynamics, such as homocysteine, leptin, C-peptide,
D-dimer and 25 (OH)D. When septic complications occurred, the following indicators were included
in the studies as C-reactive protein and procalcitonin.

Of the 68 pregnant women, only 26 received 6 to 10 units of insulin per day on the
recommendation of an endocrinologist.

Pregnancy is accompanied by an increase in hematopoiesis, an increase in plasma volume by 2.5-3
times, respectively, with a change in the composition of formed elements and hemoglobin.

The obtained results show that the peripheral blood parameters of pregnant women with a
physiological shift (n=36) significantly differ from those of pregnant women with GDM (n=68).

In both groups, both healthy and pregnant women with GDM showed a decrease in the levels of
erythrocytes and hemoglobin compared to the reference values.

Compared to the generally accepted norms, erythrocytes decreased by 0.7 and 0.4 (2.8 and 3.1),
and hemoglobin in both groups decreased by 15.2 and 7.2 (98 and 113.2 g/l), respectively.

The color index, which reflects the average concentration of hemoglobin (Hb) protein in one
erythrocyte, ranged from 0.8 to 1.0 without anemia. A decrease in this indicator was observed in
different conditions: with various forms of anemia, for example, iron deficiency, anemia after
hemorrhoids, often with chronic diseases of internal organs (Pic. 4).

B Group with a history of GDM GDM pregnant group B Control group

194,7

94,5 97 105

3473346 35,2 16,87, 519 24,6 313

3,133 121 -8,43 8,7 7,8 10 1 -
o A - & * o
% & <O N e < (;Q’
O \) & O
& & & SF & N N
€ & RC & NG Qo“’ N

Picture 4. Results of laboratory blood tests.

In the study of the white part of the blood (leukocytes) in the group of pregnant women with GDM,
this indicator was slightly higher than in healthy people (8.7+0.3; 7.8+£0.24x10 12).

In our studies, the risk factors for the development of gestational diabetes were: obesity of the 1st
degree (43%), 2nd degree (21.5%) and the growth of overweight (12%), women with hereditary

97>

Y 11(73) 2024 «Tub6uéma smeu Kym» ISSN 2181-712X. EISSN 2181-2187

891



N

892

diabetes mellitus (57.4%), the presence a large fetus in history (80.9%), preeclampsia (66.2%),
polyhydramnios (35.3%), with a condition after COVID-19, complicated by transient diabetes
(14.7%,).

The negative impact of gestational diabetes on both the mother's body and the fetus, with the
subsequent development of DF and insulin resistance of the fetus.

In our studies, we compared markers such as (homocysteine, 25 (OH) D, leptin, C-peptide, HbAlc,
D-dimer, OGTT, FPTT, C-reactive protein) and determined the degree of correlation between
pregnant women with GDM and healthy pregnant women in the control group. As a result, it was
found that the correlation between homocysteine (0.76), leptin (0.78), C-peptide (0.81) and OGTT
(0.9) in the study had a degree of correct strong correlation.

Table 1
The degree of correlation between laboratory tests.

No Tests Men P r Level of correlation

dependence
1. Homocysteine 42,4+2.3 p<0,001* 0,76 Correct strong
2. 25 (OH) 24,6+0,4 p<0,001* 0,65 Correct average
3. Leptin 16,6+0,3 p<0,001* 0,78 Correct strong
4. C-peptide 4,9+0,2 p<0,001* 0,81 Correct strong
5. HbAlc 12,6+0,5 p<0,001* 0,52 Correct average
6. D-dimer 1796+18,8 p<0,001* 0,52 Correct weak
7. OGTT (fasting) 10+0,3 p<0,001* 0,9 Correct strong
8. APTT 30,6+3,6 p<0,005* 0,56 Correct average
9. C-reactive protein 5,9+0,31 p>0,05" 0,28 Correct weak

The correct average correlation levels were determined between such laboratory parameters as -25
(OH) D (0.65), HbAlc (0.52), FPTT (0.56). The D-dimer coagulogram indicator has a correct level of
weak correlation with such a sepsis marker as CRP (Table 2).

Thus, based on clinical and anamnestic data, laboratory parameters, it was proven that the results of
the analysis in early diagnosis and screening of GDM play a major role in predicting the course of
pregnancy and the development of possible complications.

Ultrasound examination of gestational diabetes mellitus and pregnant women in the control group
is carried out on the basis of the data contained in it to study the levels of correlation dependence using
the HOMA-IRCP and HOMA-Islet indices.

HOMA-Islet, which shows the activity of pancreatic B-cells, and the results of the fetometry
formula. The fronto-oxypital size changes from week to week. Based on these data, the correlation
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dependence of the results of HOMA-IRCP, HOMA-Islet was studied (Fig. 11). The size of the
abdominal circumference is an indicator of fetal fetometry in the womb, indicates the presence of a
large fetus, macrosomia, and the presence of a direct strong (0.72) correlation between them was
revealed when the correlation series was constructed with HOMA-IRCP, the presence of a direct
average (0.45) correlation dependence between HOMA-Islet and abdominal circumference.

120 HPagl 120
W Pap2
100 H Pag3 100
B Pag4d
80 B Pags 80
H Pag6
60
W Pap7 60
B PAn8
40 HOMA-islet
W Pap9 40
20 H Papl0
W Pagll 20
0 mPagl2
.Pﬂ'a'13 O T T e T T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
|r;c E Pagld 15 9131721252933374145495357616569
P

Picture. 5 Measurement of abdominal circumference in the fetus and the degree of
correlation between the HOMA-IRCP and HOMA-Islet indices.

Thus, in a group of women with a history of GDM, with the development of GDM, using
diagnostic methods of correlation research, an algorithm for conducting pregnancy in women with
GDM was developed based on a computer program.

Conclusions

1. Inour studies, the risk factors for the development of gestational diabetes were: obesity of the
1st degree (43%), 2nd degree (21.5%) and overweight (12%), women with hereditary diabetes mellitus
(57.4%), the presence of a large fetus history (80.9%), preeclampsia (66.2%), polyhydramnios
(35.3%), with a condition after COVID-19, complicated by transient diabetes (14.7%,).

2. The negative impact of gestational diabetes on both the mother's body and the fetus, with the
subsequent development of DF and insulin resistance of the fetus. They were reflected in the following
indicators: an increase in the level of glycated hemoglobin (HbAlc) by 2—-2.3 times, insulin resistance
of hormonal indicators to C-peptide by 92.4%, homocysteine (a marker of folate status) by 12% and
an increase in the predictor of metabolic leptins on average 65% (p<0.001) of the LDH level, LII by
10% relative to the reference values.

3. To prevent complications in the mother and fetus, based on clinical and laboratory data and
predictors of the development of gestational diabetes mellitus (C-peptide, leptin, an increase in BMI
up to 450 mg up to 20 weeks, 1.5 times more than normal pregnancy) indicates a complicated course
of GDM and Insulin dose adjustment should be immediately introduced together with an
endocrinologist; in order to prevent maternal and perinatal complications, an algorithm based on a
computer program has been optimized.
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