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Abstract  Miscarriage is defined as the spontaneous loss of pregnancy before the twenty-second week. About 15-25% of 

pregnancies end in spontaneous abortion, although abortion statistics vary greatly depending on the country and the 

timeliness of pregnancy diagnosis. Pregnancy loss before the 12th week (non-viable pregnancy, spontaneous abortion) 

accounts for 80% of all early reproductive losses. Miscarriages that occur before the thirteenth week of pregnancy are 

considered early abortions, the risk of miscarriage decreases from the fourteenth week. Between the third and sixth weeks, the 

probability of miscarriage is about 75%. "Habitual" pregnancy loss is defined as the loss of two or more pregnancies [2,5,6]. 

Pregnancy loss is a common complication in the early stages of gestation. The prevalence of spontaneous abortions is 5%. 

According to world authors, 13.5 percent of wanted pregnancies ended in fetal loss. Habitual pregnancy losses are less 

common [1]. Recurrent pregnancy loss is reported to affect approximately 1–2% of women and is characterized by three 

consecutive pregnancy losses before 20 weeks from the last menstrual period. Recurrent pregnancy loss has a significant 

emotional impact on women and their partners. Pregnancy loss is a significant negative life event, and the repetitive nature of 

common pregnancy losses can exacerbate the grief experienced [3,4,7]. The etiology includes genetic, endocrine, infectious 

and anatomical factors, as well as autoantibodies, abnormal prothrombotic status and other aspects. Endometrial receptivity 

can also be explained as the state of the endometrium that allows for embryo adhesion, invasion and implantation. 

Endometrial and subendometrium hypoxia caused by poor blood flow causes slow receptivity, which reduces embryo 

implantation and increases the likelihood of spontaneous abortion. Thus, for successful implantation, estrogen levels are 

increased and are responsible for follicular growth, endometrial proliferation, myometrial thickness and increased blood 

supply. Estradiol levels in early pregnancy may reflect the quality of the dominant follicle and the function of the corpus 

luteum, and contribute to the maintenance of the corpus luteum. A positive correlation was found between serum estradiol 

levels and gestational age at 4-8 weeks of pregnancy. Serum estradiol levels in pregnant women who underwent abortion 

were significantly lower than in normal pregnant women. Progesterone deficiency and a shortened luteal phase may lead to 

suboptimal endometrial development. On the other hand, progesterone deficiency, on the contrary, is a manifestation of the 

follicular phase, which should be optimized in advance [10]. Given the above circumstances, it is necessary to 

comprehensively study the endometrium, biochemical and hormonal profile of the blood in women with habitual miscarriage. 
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1. Objective of the Study 

To develop a pathogenetically substantiated algorithm for 

the complex treatment of miscarriage based on the study of 

immunohistochemical markers of inflammation and endometrial 

receptivity. 
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2. Materials and Methods of the Study 

A prospective observational comparative controlled  

study was performed on 258 women of childbearing age.  

All study participants were permanent residents of urban  

and rural areas of the Khorezm region and the Republic of 

Karakalpakstan. 

The contingent of examined women was divided into two 

groups: 

1.  The main group - 198 women with habitual 

miscarriage. 

mailto:gmatrizayeva@gmail.com
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2.  The control group - 60 healthy women who sought 

medical abortion for personal reasons. 

This distribution of groups made it possible to conduct   

a comparative analysis between patients with habitual 

miscarriage and healthy women to identify key differences in 

clinical indicators and establish the causes of the pathology. 

The immunohistochemistry study was conducted in the RIO 

and RIATM Pathomorphology Department. Scrapings from 

the uterus were collected in the Perinatal Center of the 

Khorezm Region in the gynecology department from women 

with miscarriage after a miscarriage in the period 2021-2023. 

Among the examined women, the frequency of miscarriage 

in the anamnesis ranged from 1 to 8, the average number was 

2.1 ± 0.02 cases. For the study, samples of uterine curettage 

were selected from 40 women with miscarriage (2 or more 

spontaneous miscarriages or fetal arrest) and from 20 women 

who had a medical abortion during a normally developing 

pregnancy at their own request. The main group included 

scrapings from patients with habitual miscarriage in the early 

stages of various etiologies (main group, n = 40). he gestational 

age is determined by the first day of the last menstruation. 

3. Results  

Morphological  examination are currently recognized as 

the gold standard worldwide. The histological block of cassettes 

taken from the incision from all patients was processed for 

immunohistochemical examination. The study used the radio 

transmission of the Bond Leica Australia immune processor 

(Australia), Ki67, CD34, estrogen and progesterone receptors, 

and XGCH monoclonal antibody were determined. 

In this study, using immunohistochemical analysis, we 

were able to identify the causes of early miscarriage at the 

cellular level. We studied the correspondence between the 

number of estrogen, progesterone and hCG receptors, the 

degree of cell proliferation, signs of inflammation and the 

state of molecular adhesion in the vessels. An analysis of the 

data of clinical, anamnestic and laboratory-instrumental 

methods of examining women with NB in the first trimester 

was carried out depending on the frequency of occurrence. 

Results of the study: The average age of the examined women 

in the main group was 28.6±0.39 years, in the control group 

30.4±10.08 years. No statistically significant differences in 

age were found p>0.05. 

 

Table 1.  Indicators of immune status in patients in comparison groups M±m (During developing pregnancy) 

Indicators 
Main group 

n=80 

Control group  

n=60 

p-value 

χ²- CI 95% 

0Еd/ml) Antiphospholipid syndrome IgM 

(up to 10 U/ml) 

Max-min 

CI 95% 

1,325±0,05581 

[0,144-5,84] 

(1,15; 1,49) 

0,3281±0,0564 

[0,08-0,9] 

(0,24; 0,4) 

Р>0,05 

χ²-3,028 

Antiphospholipid syndrome IgG 

(up to 10 U/ml) 

Max-min 

CI 95% 

4,19638±0,0783 

[0,972-5,5] 

(3,94; 4,42) 

1,6532±0,0798 

[0,5-2,3] 

(1,39; 1,64) 

р<0,05 

χ²-3,91 

LA 

(30-38 sec) (lupus anticoagulant) 

(30-38 sec) 

Max-min 

CI 95% 

44,7557±0,1965 

[32,2-41,9] 

(37,6; 46,8) 

33,23±0,2856 

[30,2-36,5] 

(32,7; 33,7) 

р<0,05 

χ²-3,99 

Antibodies to hCG IgM 

(0.4-0.716 µl pol. 

0.819 µl high positive) 

Max-min 

CI 95% 

0,98431±0,01361 

[0,121-0,827] 

(0,42; 0,5) 

0,168±0,0054 

[0,11-0,23] 

(0,16; 0,27) 

р<0,05 

χ²-3,966 

Antibodies to hCG IgG 

(0.4-0.716 µl positive 

0.819 µl high positive) 

Max-min 

CI 95% 

1,706331±0,0617 

[0,102-4,66] 

(0,42; 0,8) 

0,4175±0,0518 

[0,1-0,9] 

(0,32; 0,5) 

р<0,05 

χ²-3,97 

Antibodies to therioperoxidase 

(0-30IU/ml) 

Max-min 

CI 95% 

141,506±11,671 

[24-865] 

(105,16; 176,7) 

22,22±2,3956 

[5-100] 

(18,4; 25,5) 

р<0,001 

χ²-640,3 
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Table 2.  Immunohistochemical indices of the decidua during medical abortion in patients with miscarriage compared to the comparison group M±m 

Indicators 

1. < 10% low, positive reaction 

2. 10-20% average positive 

3. > 20% high positive 

Main group 

n=40 

Control group  

n=20 

p-value 

χ²- 

Estrogen 

Max-min 

7,525±0,2259 

[2-15] 

15,15±0,538 

[10-20] 

р<0,05 

χ²-3,83 

Progesterone  

Max-min 

10,025±0,172 

[5-15] 

18,95±0,4258 

[14-20] 

р<0,05 

χ²-4,2 

HGCh 

Max-min 

16,6±0,1265 

[11-20] 

18,8±0,1785 

[16-20] 

Р>0,05 

χ²-0,25 

СD-34 

Max-min 

8,525±0,1625 

[7-15] 

15,5±0,349 

[10-18] 

р<0,05 

χ²-3,85 

Ki-67 

Max-min 

10,275±0,1421 

[8-15] 

16,2±0,3703 

[10-19] 

Р>0,05 

χ²-2,16 

СD-20 

Max-min 

20,675±0,169 

[16-25] 

9,9±0,5257 

[6-15] 

р<0,001 

χ²-11,7 

 

When distributing women in the main group by the 

frequency of observed miscarriages, it was found that the 

majority of women (almost two thirds) had 2 or 3 miscarriages 

(63.6%). The proportion of women with 4 or 5 miscarriages 

is also significant (36.4%). This may indicate a progressive 

inability to carry a pregnancy to term as the number of 

miscarriages increases. This indicates a high risk of recurrent 

miscarriage in women with a history of miscarriage. The control 

group (n=60) was represented by practically healthy women 

who had no miscarriages. Multiple miscarriages can increase 

the risk of future complications, such as infections associated 

with chronic inflammatory diseases of the reproductive organs. 

The probability of developing intrauterine adhesions also 

increases, which complicates implantation of the fertilized 

egg in subsequent pregnancies. 

In terms of the total number of pregnancies, patients with 

miscarriages had an advantage 758 (3.83±0.01) compared to 

women in the control group 173 (2.88±0.01) (p<0.001), while 

in the control group most pregnancies ended in full-term 

(term) births (157 cases (2.6±0.01)), while in the main group 

there were only 108 such births (0.55±0.01) (p<0.01). The 

number of miscarriages in the main group is extremely high - 

624 (3.15±0.01) cases, which differs significantly from the 

control group, where only 2 (0.03±0.01) miscarriages were 

recorded (p<0.0001). Premature births were registered only 

in the main group (18 cases (0.09±0.01)). And this is associated 

with an increase in cases of ante- and postnatal fetal mortality. 

In the main group, there are cases of antenatal (20 cases 

(0.1±0.01)) and postnatal (22 cases (0.11±0.01)) fetal death. 

There are no such cases in the control group. The number of 

medical abortions in the main group is significantly lower  

(5 (0.025±0.01) versus 14 (0.23±0.01) than in the control 

group (p<0.01)), which may be due to the fact that women in 

the main group probably strive to keep the pregnancy despite 

the complications, while in the control group abortions could 

be performed at the woman's request. Thus, in the main 

group there is a clear tendency to multiple pregnancy losses 

(miscarriages and premature births), which leads to an 

increase in the number of pregnancies. However, successful 

outcomes (full-term births and live births) are observed 

significantly less frequently than in the control group. The 

high frequency of antenatal and postnatal fetal death in 

women of the main group indicates severe pathological 

processes occurring during pregnancy. The study of the 

general blood test revealed that patients with miscarriage 

have a significantly lower hemoglobin level of 90.4 g / l (CI 

95% - 88.68; 92.1) compared to the control group 112.88 g / l; 

(CI 95% -109.4; 114.9), (χ² = 4.47; p<0.05). Our attention 

was drawn to another important point, the total number of 

leukocytes was increased by 1.5 times in the main group 

compared to the control, respectively 9.1181±0.181 * 109 / l 

and 5.923 ± 0.1167 * 109 / l. But did not exceed the reference 

values. Although during the examination, the women did not 

have symptoms indicating the presence of acute infectious 

processes. A tendency was revealed to increase the absolute 

number of leukocytes in women of group 1 during developing 

pregnancy, as the death of the fetus or spontaneous abortion 

occurred, leukocytes began to decrease. A decrease in the 

level of lymphocytes (20.151±0.6077%) in women with 

miscarriage compared to the control group (31.712±0.51%) 

may indicate suppression of the immune system (χ² = 4.21; 

p<0.05). The frequency of occurrence of increased ESR   

in patients of the main group (16.112 ± 0.429 mm / h) had a 

significant difference from the control group (9.883±0.6336 

mm / h) (χ² - 3.92; p<0.05). This table 1 reflects the key 

immunological indicators that play an important role in the 

pathogenesis of miscarriage. Antiphospholipid antibodies  

of IgM class are significantly higher in the main group 

(1.325±0.05581 vs. 0.3281±0.0564 U/ml), the difference 

between the groups did not reach statistically significant 

difference (χ²=3.028; p>0.05), but the indicator has clinical 

significance. Antiphospholipid antibodies of IgG class are 

also significantly higher in the main group (4.19638±0.0783 

U/ml; 95% CI- 3.94; 4.42 vs. 1.6532±0.0798 U/ml; 95% 
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CI-1.39; 1.64). This indicates the presence of an autoimmune 

process in women with miscarriage, and has a statistically 

significant difference (χ²-3.91; p<0.05). Antiphospholipid 

antibodies IgG can interact with the membranes of vascular 

wall cells, leading to thrombus formation and impaired  

blood circulation in the placenta. Antibodies to hCG class 

IgM in the main group are significantly higher compared   

to the control group, respectively 0.98431±0.01361 μl; 95% 

CI-0.42; 0.5 and 0.168±0.0054 μl 95% CI-0.16; 0.27. This 

indicator has high statistical significance (χ²=3.966; p<0.05). 

High levels of antibodies to human chorionic gonadotropin 

(hCG) class IgG in the main group (1.706331±0.0617μl versus 

0.4175± 0.0518) are 4 times higher than in the control group, 

indicating violations of hormonal support of pregnancy. 

Statistically significant differences (χ²=3.97; p<0.05) confirm 

the clinical importance of this indicator. The highest level of 

Anti hCG IgG was 4.66μl, which was 11.7 times higher than 

the normal values. These antibodies can block the action of 

hCG, which will lead to a violation of implantation and fetal 

development. 

Elevated levels of lupus anticoagulant in women with 

miscarriage 44.7557±0.1965 sec; 95% CI-37.6; 46.8 compared 

to the control group 33.23±0.2856 sec; 95% CI-32.7; 33.7 

(χ²-3.99; p<0.05) indicate an increased risk of thrombosis, 

which can block normal blood flow in the placenta. The level 

of antibodies to thyroid peroxidase is significantly higher  

in women with miscarriage (141.506±11.671 IU/ml versus 

22.22±2.3956 IU/ml). Statistical significance χ²=640.3; 

p<0.001 indicates a high risk of complications associated 

with thyroid dysfunction and thereby disrupting hormonal 

support of pregnancy (Table 1). 

In the main group, the concentration of vitamin D is 

significantly lower, indicating its deficiency in women with 

miscarriage. The average level in the main group (21.683 ng 

/ ml) corresponds to moderate deficiency, while in the 

control group (56.305 ng / ml) the level of vitamin D is  

close to optimal. This difference is statistically significant  

(χ² = 5.74, p <0.001), and low levels of vitamin D may be 

associated with an increased risk of miscarriage, since this 

vitamin plays a key role in immune regulation and maintaining 

the health of the placenta. IL-18 is a pleiotropic proinflammatory 

cytokine produced by a large number of different cells   

and regulating the mechanisms of both innate and acquired 

immunity provided by T-lymphocytes, macrophages/monocytes, 

keratinocytes, mesenchymal cells. The cytokine contributes 

to the maintenance of mechanisms ensuring pregnancy in  

the 1st trimester. Normally, with increasing pregnancy term, 

it begins to decrease. The level of interleukin-18 (IL-18) is 

significantly higher in the control group (210 pg/ml) 

compared to the main group (96 pg/ml). This difference is 

also statistically significant (χ²-5.74, p<0.001). Higher levels 

of IL-18 in the control group may indicate normal activation 

of the immune response during pregnancy, while reduced 

levels in women with miscarriage may indicate impaired 

immune regulation and inflammatory mechanisms, which 

may increase the risk of miscarriage. 

Table 2 presents key immunohistochemical markers in  

the decidua, which help to assess the level of expression of 

various hormones and proteins associated with cellular 

proliferation and vascular development in tissues, which is 

important for successful pregnancy. 

Pronounced hypoexpression of estrogen receptors in the 

decidua was 2 times lower in the main group compared to the 

control group (7.525±0.2259 versus 15.15±0.538, χ²=3.83; 

p<0.05). Progesterone receptors were also significantly lower 

in the main group (10.025±0.172 versus 18.8±0.1785, χ²=4.2; 

p<0.05). According to the results of the study, no significant 

differences in the levels of hCG expression were found 

between the main (16.6±0.1265) and (18.8±0.1785) control 

groups χ²=0.25; p>0.05. The expression of CD34, an 

angiogenesis marker, was reduced by 2 times in the main 

group compared to the control group, respectively 8.525± 

0.1625 and 15.5±0.349, χ²=3.85; p<0.05. CD34 is an indicator 

of vascularization and growth of new blood vessels, which  

is critically important for the development and maintenance 

of pregnancy. A decrease in the level of this marker in the 

main group may indicate insufficient tissue blood supply and 

lead to placentation or vascularization disorders. Ki-67, a 

marker of cell proliferation, showed increased activity in the 

control group (6.2±0.3703) compared to the main group 

(10.275±0.1421), indicating increased cell division in the 

decidua during normal pregnancy, but this indicator was  

not statistically significant (χ²=2.16; P>0.05). A significantly 

increased expression of CD20, a marker of B-lymphocytes, 

was revealed, which was 2 times higher in the main group 

(20.675±0.169 versus 9.9±0.5257), indicating increased 

immune activity in the decidua in women with miscarriage 

(χ²=11.7; p<0.001). 

Table 3.  Body temperature of patients in the examined groups 

Indicators 
Main group 

n=80 

Control 

group n=60 

p-value 

χ²- CI 95% 

During the day 

min-мах 

95%CI 

37,168±0,035 

[36,4-38,7] 

(37-37,3) 

36,65±0,0376 

[36,1-36,9] 

(36,5-36,7) 

Р>0,05 

χ²-0,007 

In the evening 

min-мах 

95%CI 

37,32±0,0496 

[36,1-38,7] 

(37,1-37,5) 

36,46±0,044 

[36,1-36,8] 

(36,4-36,5) 

Р>0,05 

χ²-0,02 

One of the signs that attracted us was an increase in body 

temperature above 37.2 degrees in women of the main group 

during pregnancy, which was significantly different from the 

control group. And the most interesting thing is that when 

intrauterine fetal death occurs, body temperature drops 

automatically. After the treatment, the level of expression of 

estradiol receptors in the stroma and glands in both groups 

significantly increased, but there was an intergroup difference. 

In women who did not receive pregravid preparation, there 

was still a low positive reaction in the endometrium in    

40% of cases. In group 1a, estrogen expression with a high 

positive reaction was detected in 75% of women, which had 

statistical significance p<0.05 (Table 4). 
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Table 4.  Expression of hormonal receptors in the endometrium after treatment 

№ Degree of reaction Estrogen receptors 

P 

Progesterone receptors 

P 

СД20 

P 
  

1а- group 

n-20 

1b- group 

n-20 

1а-group 

n-20 

1b-group 

n-20 

1а-group 

n-20 

1b-group 

n-20 

1 Negative reaction - - - - -  12(60%) 7 (35%) P<0,05 

2 <10% - low positive - 8(40%) P<0,05 - - - 8(40%) 3(10%) P<0,05 

3 10-20%- average positive 5(25%) 10(50%) P<0,05 4(20%) 12(60%) P<0,05 - 8(40%) P<0,05 

4 >20% high positivity 15 (75%)* 2 (10%) P<0,05 16(70%)* 8(40%) P<0,05 - 2 (10%) - 

Results are considered significant at P < 0.05 

 

After treatment, the level of expression of progesterone 

receptors in the complex treatment group was significantly 

higher compared to the standard therapy group, p<0.05. 

Targeted correction of the level of inflammatory factors led 

to a sharp decrease in the expression of SD 20 in the 1a group, 

where a negative reaction was noted in 60% and a low-positive 

reaction in 40%, p<0.05. 

Statistical processing of data on complications during 

pregnancy revealed that the threat of spontaneous abortion 

was significantly higher in the group who did not receive 

pregravid preparation, which amounted to 41 women (80.3%), 

than in those who received therapy - 47 (64.4%), which did 

not have statistical significance P>0.05. Such complication 

as retrochorial hematoma was 4 times less in the 1a-subgroup 

(8.2%) than in the comparison group (33.3%), which was 

statistically highly reliable χ²=7.11; p<0.01. In the 1-b 

subgroup, who did not receive pregravid preparation, cases 

of non-developing pregnancy and spontaneous abortions 

were detected 8 and 10 times more, respectively, than in the 

1a-subgroup (p<0.01). The above changes were eliminated 

during the pregravid preparation. Pregravid preparation was 

recommended to women for three to six months. Pregravid 

preparation included: correction of hormonal changes, 

hepatoprotective therapy, antibacterial therapy taking into 

account bacteriological culture with determination of sensitivity 

to antibiotics. Intrauterine plasma lifting (every week once 

for 3 months). Vaginal ozone therapy (5 days each month 

from day 9 of the menstrual cycle for 3 months). From day  

5 to day 21 of the menstrual cycle, 17-β-ethinyl estradiol 

preparations are prescribed transdermally. From day 16 to 

day 25 of the menstrual cycle - progesterone preparations 

(progesterone, Utrozhestan). Corticosteroid therapy was 

performed when immune factors leading to miscarriage were 

detected, during the month before planning pregnancy and 

during pregnancy in the first trimester. 

4. Conclusions 

Thus, pregravid preparation has a significant effect on 

reducing the incidence of complications during pregnancy, 

such as retrochorial hematoma, non-viable pregnancy and 

spontaneous abortion. The threat of miscarriage and vomiting 

of pregnant women are also less common in women who 

have undergone preparation. Preparing the body for pregnancy, 

including hormonal correction, improving health, can be a 

key factor in successful gestation. 

 

REFERENCES  

[1] Ailamazyan E.K., Radzinsky V.E. Prevention of complications 
in early pregnancy, Cyber Leninka, 2020. 

[2] Grigushkina E.V., Malyshkina A.I. Pathogenetic aspects of 
habitual miscarriage, Cyber Leninka, 2020. 

[3] Mikhalev S.A., Radzinsky V.E., Masalimova D.N. Risk    
of habitual miscarriage // Obstetrics and Gynecology: news, 
opinions, training. 2024. Vol. 12, No. 3. P. 20-25. 

[4] Dobrokhotova Yu.E., Kuznetsov P.A., Dzhokhadze L.S. 
Habitual miscarriage. Current news (ESHRE Protocol 2023, 
National Clinical Guidelines "Recurrent Miscarriage" 2021, 
Proceedings of the ESHRE World Congress 2023). RMJ. 
Mother and Child. 2023; 6(3): 219–225. 

[5] Radzinsky V. E. Recurrent Miscarriage: Social Problem and 
Medical Solutions, CyberLeninka, 2021. 

[6] ESHRE Guideline Group on RPL; Bender Atik R., Christiansen 
O.B. et al. ESHRE guideline: recurrent pregnancy loss: an 
update in 2022. Hum Reprod Open. 2023; 2023(1): hoad002. 

[7] Marini, M.G., et al. Effects of Platelet-Rich Plasma in a 
Model of Bovine Endometrial Inflammation In Vitro. Reprod 
Biol Endocrinol, 2016. 

[8] Matrizayeva G.D., Ikhtiyarova G.A. Immunohistochemical 
features of the endometrium in miscarriage // World Bulletin 
of Publik Health Vol. 17 (2022): WBPH. 

[9] Matrizayeva G.D. Immunohistochemical method for examining 
the endometrium in habitual miscarriage in the first trimester 
// The Journal of humanities and natural sciences/vol. I (2023) 
P. 93. 

[10] Van den Boogaard E., Cohn D.M., Korevaar J.C. et al. Number 
and sequence of preceding miscarriages and maternal age for 
the prediction of antiphospholipid syndrome in women with 
recurrent miscarriage. Fertil Steril. 2013; 99(1): 188–192.  

 

 
Copyright ©  2025 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 


