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Introduction

Spontaneous abortion is a difficult problem for reproductology. Her frequency is 8-
20% of the clinically established pregnancy.

Against the backdrop of such unwanted demographic situation in Georgia, it is of
particular importance to preserve pregnancy in those who want to have a child.

Reproductive losses belong to the polyethiologic pathologies - factors affecting
spontaneous abortions include mothers, fetal and environmental factors.

miscarriage etiological factors include genetic abnormalities, infections,
immunological disorders and implantation in the uterus and endocrine
abnormalities and lifestyle factors, parental age, magnetic fields and ionizing
radiation exposure, pesticide exposure, obesity, weight gain after infertility
treatment, arbitrary board risk factors attributed to bad habits: smoking and cocaine
use, drinking coffee, as well as folate deficiency, as well as folic acid intake, viral
infections associated with miscarriage during pregnancy. Diversity of causes of
spontaneous termination of pregnancy complicates the creation of a unified
prognosis system.

At the time of pregnancy, the temporary modulation of maternal immunity
promotes immunosuppressive conditions which imparts the implantation and
growth. Despite the migration of embryonic and maternal cells, maternal antigens
are not the object of attack by the mother's immune system. During a healthy
pregnancy, numerous mechanisms help maintain immune tolerance, blood
leukocyte indexes can be used to assess the reactivity of the organism and
endogenous intoxication.

The number of neutrophils increases during physiological pregnancy and the
number of lymphocytes decreases. According to some research, during the
abnormal pregnancy the ratio of neutrophils and lymphocytes in peripheral blood
changes. The neutrophil lymphocyte ratio is used as an increase in neutrophilic
lymphocytic ratios (NLR), as an inflammatory process marker during premature
labor. According to the literature, NLF is an independent predecessor of pre-amp;
and some authors believe that neutrophilic lymphocyte is a marker of spontaneous
abortions.

The induction of spontaneous abortion and premature labor is caused by
inflammation of the mother and the fetus.
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15% of arbitrary abortions and 60% of late abdominal dislocation to 13 weeks are
associated with infections. Possible mechanisms include - formation of toxic
metabolic products, fetal or placental infections, chronic endometrial infections
and choriomaminotitis. Most of the pathogens are viruses, as some of them can
cause chronic or recurrent infections.

The role of Chlamydia trachomatis and ureaplasma / mycoplasma in cases of
spontaneous abortion.

Thus, in addition to the anomalous and clinical data, there may be some
significance of neutrophil lymphocyte ratios in terms of spontaneous abortion
prediction.

Considering that factors acting are not a simple sum of impacts, it is necessary to
identify the complexes of risk factors for the risk factors, which allows modern
mathematical methods to use.

Primary prophylaxis has practical importance to determine the risk of each risk
factor, correlates between them.

As the risk factors depend on the demographic, ethnic peculiarities and
environmental conditions of the population, it is necessary to study these factors
for all populations.

The goal of our research is to identify risk factors for spontaneous abortions and to
develop a predictive system in the Georgian population.

Tasks:

1. Determining the structure of spontaneous abortions in the Georgian population
2. Determining the risk factors of spontaneous abortion in the Georgian population;
3. Define correlations between risk factors;

4. Study of immunological and morphological characteristics in patients with
spontaneous abortions
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5. Study of peripheral blood indices and their prognostic value in patients with
spontaneous abortions.

6. Developing spontaneous abortions forecasting system.

Scientific news

For the first time in Georgia's population, in patients with spontaneous abortions:
1. The risk factors for spontaneous abortions have been determined;

2. Define correlations between risk factors;

3. Immunological and morphological characteristics were identified

4. Peripheral blood indices were studied and their sensitivity, specificity and
predictive cost of spontaneous abortions were determined;

5. Spontaneous abortions prediction system has been developed.

Practical value of the work

The results of labor will contribute to the individual risk assessment of spontaneous
abortions for each patient, the management of pregnancy with risk factors and
prevent reproductive losses,

Practical recommendations presented in the dissertation will be used during
pregnancy and antennial surveillance.

Publications:

4 scientific papers are reviewed in the journals in review and referencing journals,
including one in the journal with an impact factor in one of the international
circuits.
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Structure of the dissertation thesis:

The thesis is presented on page 130 and includes: introduction, literature review,
research material and methods, 5 outcomes of their own research, 20 tables, 15
diagrams, the final part will cover the judgment, conclusions and practical
recommendations.

Chapter II

Research material and methods

We have studied clinical-laboratory features of 111 patients with retrospectively
detected arbitrary abortion and were treated in Gudushauri Clinic and 1 Clinical
Center in 2015-2017. The data was taken to control the data of 103 pregnant
women who were prescribed in acupuncture during the same period. Oh.
Gudushauri National Medical Center and First Medical Center in 2016-2018 with
timely live fruit.

Inclusion criteria: Patients with spontaneous abortions, consent to involvement in
the study.

Exclusion criteria: Genetic anomalies of a pregnant woman or her partner.

Methods of study: anamnesis, clinical, clinical-laboratory, immunological,
morphological, bacteriological, ultrasound.

Study the hematological indexes: leukocytocyclic; Lymphocytic; Resistance;
Lymphocytic-eosinophilic; Lymphocytic-monocytic; Immunaractativity; Kernel
replacement; Neutrophil-monocytes, leukocytes, and leukocytes and eds.

Study of the following factors: Age, education, family conditions, family material,
family environment, harmful habits, activities, working conditions, hereditary
lodging, extragantaneous diseases, nutritional character, quality of physical
activity, sleep hygiene, gynecological anamnesis, uterine deformities, Getting
Drugs in Pregnancy OS, the results of the previous pregnancy, pregnancy,
pregnancy complications, infections.

31



We examined the data on the microbial analysis of 30 patients aged 24 to 36 who
had arbitrary abortion.

Study the microbial properties of vomiting smell - we have a quick test of
chlamydia diagnosis. Ureaplasma Uralitium (UU) and Mycoplasma Hominis (MH)
were used by AUTOBIO DIAGNOSTICS CO., LTD for the insulation,
identification, and enumeration.

Statistical analysis: For quantitative indicators, we set the average and average
square deviation for the qualitative indicators. A reliable difference for quantitative
indicators was determined by student criteria for independent indicators and in case
of qualitative fi fi criterion. The difference was believed to be reliable when p
<0.05. To calculate the relative chances, we used a multivariable binary logistic
regression. The relationship between the factors was determined through the
correlation analysis - the test of the Spearmen; Statistical analysis was carried out
using SPSS 22.

Hapter 111

3.1 Abortion structure

The age distribution of patients is as follows: 29 (16%), 29 (26%), 26-35 - 64
(58%) and 35-45 years (18%).

Frequency of abortions in history
\ 33%

M spontaneous abortions 1

M spontaneous abortions 2-4
artificial abortiono 1

o artificial abortion 2-4

M artificial abortiono 4 >

Fig.1



The history of artificial and spontaneous abortions is high in history. 1 spontaneous
and 1 artificial abortion was observed in 19 and 18 cases, 2 and more spontaneous
abortions were reported in 7 cases, and 2 and more artificial abortion in 11
cases(fig.1).

Hypertension has experienced 52 patients, anemia 63, blood discharge - 28,
toxicosis - 25, urinary tract infections - 15 from pregnancy complications. 30
patients suffered a flu. Therefore, high frequency is anemia and uterine
hypertension(Fig2).

Complications of pregnancy

M Anemia

B Pregnancy toxicosis

M arterial hypertension
M Flu

M Heart failure

m Urinary tract infection
B Trauma

M Bloody discharge

Hypertonus
0% M Intoxication
m Anomalies of fetal development

Decrease in fetal growth

Fig.2

3.2. Microbiological characteristics of arbitrary abortion

We examined the data on the microbial analysis of 30 patients aged 24 to 36 who
had arbitrary abortion. The average age of the researchers was 29.28 + 3.555, while
the arbitrary abortion rate was average for pregnancy - 13.90 + 6.976 week -
minimum 4 weeks, maximum - 32.

Morphological diagnosis: 15 (50%) patients had cervicocytes, 2 (6.7%) of
endometrial polyps.
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The morphological study found that almost half of the patients had leukocytes,
30% of them - more than 15,000, and a large number of epithelial and mucus.

Among the microbes there was a large number of Gram-positive flora,

There was no trichomona, gardnerella, leptotrix, doderline sticks.

Chlamydia frequency (23%) is the highest among patients with macoplasma and

ureaplasma (20-20%).

As we can see, the spontaneous abortion is high in chlamydia, as well as the

frequency of mycoplasma and Uralaplasm,

etiopathogenesis of abdominal pain.

showing their

role

in the

Therefore, screening and treatment of genital infections is recommended to prevent

spontaneous abortion.

3.2.Clinical-Laboratory Characteristics of spontaneous Abortion

At the next stage of the study, examine the blood analysis in both groups

(Table 1)

Table 1

Assess the values of the complete blood count for spontaneous abortion and control

Spontaneous

abortion control N=103 t P
Factors N=111

Mean+Std. Mean+Std.

Dev. Dev.
Hemoglobin 110.85+13.29 | 115.74+11.63 | -2.87 | 0.0045
Erythrocytes * 107 cells /1 | 4.33+1.7 4.71+1.9 1.54 | 0.9379
Platelet count x10 Y/I 250.77+69.37 259.11457.19 -0.95 | 0.3409
Hematocrites 32.23+3.87 34.04+3.79 3.44 | 0.0007
WBC count x10 /I 12.79+4.71 10.4+2.35 453 | 0.0000
E/?”ds neutrophils count x10 | 5 5,5 g9 3.56+1.59 4.80 | 0.0000
Segmented Neutrophils X10 | 7, 5,655 | 67.9047.32 517 | 0.0000

°N
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Lymphocytes x10 7/I 14.30+5.94 20.81+6.11 -7.89 | 0.0000
Monocites count x10 %/ 6.00+2.04 5.31+1.84 2.60 | 0.0100
ESR 36.35+17.76 28.20+18.70 3.26 | 0.0013
Eosinophil count x107/I 1.45+1.06 2.39+2.33 -3.83 | 0.0002

Hematocrit, leukocytes and ADS are relatively high in arbitrary abortion, and in
the case of a good solution, hemoglobin is significantly higher. The difference was
not observed for the mean value of erythrocytes.

The average rate of leukocytes during pregnancy and abnormal abortion is higher
than the norm, while at the same time it is relatively high in the arbitrary abortion
group.

Compared to the control, both hammer and segments of neutrophils, monitors and
EDS, respectively - hematocrit, and reduced monocytes and eosinophils.

Hematocrit, leukocytes and EDS are significantly high with spontaneous
abortions, and in the case of a good solution, hemoglobin is significantly higher.

No difference was observed for mean red blood cells. Compared with the
control, both the hammer and the neutrophil segments, monitors and EMF,
respectively, are hematocrit, as well as reduced monocytes and eosinophils.

Terms of predicting pregnancy complications, certain values can have integral
hematological indexes.

Thus, interest in determining informative hematological parameters in terms of
predicting abortion abortion.

In terms of predicting pregnancy complications, certain values can have integral
hematological indexes.

Thus, interest in determining informative hematological parameters in terms of
predicting abortion abortion.

Study the integral features such as leiko intoxication index and neutrophilic
lymphocyte ratio.

The mean values of the leukocyte integrative index are given in Table 2
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Table 2

Statistical assessment of the mean value of the leiko intoxication index in
spontaneous abortion and control groups

spontaneous
abortion N=111

control
N=103

Leiko intoxication index

2.19+1.60

1.19+0.60 | 5.99 | 0.0000

As shown in the table, the leukocyte-intoxication index is increased in the arbitrary
abortion group, which gives us the basis to examine its sensitivity and specificity
during arbitrary abortion

Table 3

Lii sensitivity and specificity in spontaneous abortion

Sensitivity Specificity
Evaluation the test 0.495 0.883
95%CI 0.402 0.822

0.589 0.945
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Using the rock-analyzes, calculate the margin value of Leiko intoxication

Fig.3

Sensitivity

ROC Curve

1.0

7

oo 02

T
04 06 08

1 - Specificity

Diagonal segments are produced by ties

Area below the curve area = 0.774 + 0.03; p = 0.0000

index .

Lii's marginal value for prediction was - 1.86. True positive, false positive, false
negative and true negative value for arbitrary abot (Table 4)

Lii as diagnostic test for spontaneous absorption

Table 4

Results True positive false positive | false negative | true negative
50, 55 12 56 91
% 25.7 5.61 26.2 425

negative consequences and the number of false results is low.
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As the table shows, the sensitivity of the test is mediocre, and the
specificity is quite high, which enables us to study the predictive cost and
diagnostic accuracy of the test (Table 5).

As we can see, the predictable value of positive results is high and the
negative result of the negative result and the diagnostic accuracy is secondary.

Regressive analysis has shown that the higher elevation of 1.86 increases
chances of arbitrary abortion relative OR = 7.45 (95% CI: 3.67-15.11).

Table 5

Lee's predictive value and diagnostic accuracy during arbitrary abortion

Positive results Negative results Diaanostic
Predictable Predictable Acc%rac
Value Value y

Evaluation

test 0.821 0.619 0.682
0.729 0.541 0.620

0,
95%Cl 0.913 0.698 0.745

The evaluation of the leukocytocyclone index is more informative in pregnant than
the standard of white blood formula;

« Leiko intoxication index can be used as an additional test for predicting abortion
abortion.

« Higher than 1.86 lari increases chances of arbitrary abortion relative.

At the next stage of the study, we studied white blood as well as a significant
integral characteristic - neutrophilic lymphocytic (NLF) ratio. It reflects the
nonspecific and specific protection ratio. The activation of neutrophil products can
cause acute inflammation of mediators, stressful situations, tissue disinfecting
products,

The neutrophilic lymphocyte rate indicators are shown in Table 6.
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As shown in the table, in the spontaneous abortion, the neutrophilic lymphocyte
ratio is relatively high compared to the control group. The results of the rock
analysis are given in 6 diagrams

Table 6

Statistical assessment of neutrophilic lymphocyte ratio

spontaneous

. control

Factor abortion t P

Mean+Std. | Mean+Std.

Dev. Dev.
The neutrophilic lymphocyte rate 7.00+5.10 3.78+1.29 6.23 | 0.0000

The rock analyzes showed that the area below the curve = 0.779 + 0.032, shows
high test of the test. And the marginal value is 6.35.

Fig.4

Sensitivity

0.8

0.4

0.2

0.0

ROC Curve
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T T
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1 - Specificity

Diagonal segments are produced by ties.
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Based on this data and regressive analysis, we have genuinely positive, false
positive truth

Negative and fraudulent share of NLR in assessing diagnostic tests of spontaneous
abortion (Table 6).

Table 6

Evaluation of NLR as a diagnostic test for spontaneous absorption

True positive False positive | False negative True negaitive

Abs 54 3 57 100

25.23 1.40 26.64 46.73

As shown in the table, the data prevents the true positive and true negative
consequences and the number of false results is low.

These data allowed us to evaluate predictive value and diagnostic accuracy of
diagnostic tests (Table 7)

Table 7

Sensitivity and specificity of silk during spontaneous abortion

Sensitivity Specificity
Evaluation the test | 0.486 0.971
0.394 0.924
0,
95%Cl 0.579 1.00

The sensitivity of the test when the value of NLR is greater than 6.35 is 0.486 and
specificity - 0.971

As shown from the table, the sensitivity of the test is medium, and specificity is
high, which enables us to study the predictive cost and diagnostic accuracy of the
test (Table 8).
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Table 8

NRL predictive value and diagnostic accuracy during arbitrary abortion

Positive results Negative results Diaanostic
Predictable Predictable Acc%rac
Value Value Y
:Ee\gluatlon the 0947 0.637 0.720
0.889 0.562 0.659
0,
95%ClI 1.005 0.712 0.780

As we can see, the predictive value of positive results is higher and the higher the
negative result of the negative result and the diagnostic accuracy.

Results of regressive analysis are given in Table 9
Table 9

Regression coefficients and evaluation of the relative abilities of spontaneous
abortion

B S.E. P OR 95% C.l.for OR

NLR 3.45 0.61 0.000 31.579 | 9.443 105.608

Constant -2.890 0.593 0.000 0.056

As a result of regressive analysis we found that a high neutrophilic lymphocyte
ratio above 6.35 increases the chances of arbitrary abortion.

Our research has shown that in the spontaneous abortion, NLR is not only
increased compared to the control, but also has high sensitivity and specificity and
therefore high prognostic value.

Considering that peripheral blood analysis is present in routine studies of pregnant
women, the definition of leukocyte indexes is easy and cheap, and their use is
recommended to detect the spontaneous abortion risk group.

Statistical evaluation factors of spontaneous abortions is given in table 9.

Table 9
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Statistical assessment of the characteristics of pregnant women in the groups of
spontaneous abortion and timely delivery.

Spontaneous
Control group abortion P
Abs % abs | %
Unsatisfactory 4 3.88 22 | 19.82 | 0.0003
Lifting heavy objects | 194 |11 |991 |0.0146
more than 9 kg
Microclimate 10 9.71 23 | 20.72 | 0.0258
Living Daily ~travel —long | 7 6.80 |34 |30.63 | 0.0000
conditions distance
Hard work 36 3495 | 67 | 60.36 | 0.0002
Excess food intake 17 16.50 | 41 | 36.94 | 0.0007
Nutritional disorder 23 22.33 | 64 | 57.66 | 0.0000
High 10 9.71 |23 |20.72 | 0.0258
intermittent sleep 42 40.78 | 66 | 59.46 | 0.0062
Obesity 7 6.80 |20 | 18.02 | 0.0134
Hypothyroidism 4 3.88 19 | 17.12 | 0.0017
Extragenital Hypertension 0.00 5 4.50 0.0293
diseases Allergy 8 17.48 | 38 | 34.23 | 0.0052

Varicose veins 0.97 14 12.61 | 0.0008

Menarche 0.97 8 7.21 0.0231

0
1
1
Systemic diseases 0 0.00 7 6.31 0.0094
1
3

.| Violation of the 291 |30 |27.03 |0.0000
Gynecologica | menstrual cycle

| history Inflammatory
diseases of the pelvic | 10 9.71 24 | 21.62 | 0.0171
cavity
Uterine myoma 4 3.88 14 | 12.61 | 0.0215
Genetic factor Congenltal_ . 1 0.97 8 7.21 0.0231
thrombophilia
medical abortion4> | 1 0.97 7 6.31 0.0400
Antenatal fetal death | 1 0.97 9 8.11 0.0133
Difficult childbirth 0 000 |7 6.31 | 0.0094
anemia 17 16.50 | 63 | 56.76 | 0.0000
Pregnancy Hypertension 1 0.97 8 7.21 0.0231
complications flu 5 485 |30 | 27.03 | 0.0000
injury 2 194 |14 | 12.61 | 0.0029
retarded fetal growth | O 0.00 5 4.50 0.0293
Progesterone 58 56.31 | 45 | 40.54 | 0.0210

N
N




lodine-containing | o 874 |33 |2073 |0.0001

drugs

Folic acid 82 79.61 | 101 | 90.99 | 0.0276
Obstetric placenta base 18 1748 |8 791 0.0216
Ultrasound

As shown in the table, there are no significant differences between groups of
spontaneous abortions and positive results in education, family environment and
bad habits, the frequency of unsatisfactory living conditions compared with
arbitrary abortions and control groups.

Despite the fact that physical activity is not a risk factor, the abortion group is
relatively high in frequency for those with more than 9 kg of cargo being
transported and lead a physically active life. The influence of the production
microclimate and daily long-distance travel has become significant.

In the control group, there was no effect on the effects of chemicals, including the
presence of hypertension, chronic kidney disease, systemic diseases and
complicated births. There was no sign of fetal growth.

Compared to the control of arbitrary abortion, there is a high frequency of over-
feeding, eating habits and obesity. Sleep disturbances are relatively high - late
sleep and intermittent sleep.

Among patients who have had an arbitrary abortion, the frequency of allergies and
varicose diseases is relatively high, and more often in history: hypothyroidism,
delayed menstrual cycle, menstrual disorder, pelvic inflammatory diseases, uterine
fibroids, more than 4 induced abortions, Prenatal death.

It is worth noting the high incidence of thrombophilia in the group of arbitrary
abortions.

From complications of abortion in pregnant women to pregnant women are
relatively high: anemia, hypertension, influenza, trauma.

At the next stage of the study, using the characteristics for which a significant
difference was made in spontaneous abortion and control groups, a regression
analysis was performed (Table 10).
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Table 10

Assessment of relative chances of

B S.E. P OR 95% C.l.for OR

Daily travel long | 1.47 | 0.56 0.0088 | 4.34 1.45 13.03
distance

Stressful work 185 | 0.49 0.0002 | 6.36 2.43 16.66

Intermittent sleep 1.74 | 0.50 0.0005 | 5.72 2.15 15.19

Violation of the | 229 | 0.81 0.0049 | 9.91 2.01 48.94
menstrual cycle

high blood pressure 2.73 1.38 0.0479 | 15.26 1.03 227.24

Anemia 1.42 0.43 0.0009 | 4.14 1.78 9.62
Flu during | 1.83 0.69 0.0076 | 6.24 1.63 23.90
pregnancy

Placenta placement in | -2.40 | 0.84 0.0043 | 0.09 0.02 0.47
based

Leukocytes 0.28 | 0.08 0.0008 | 1.32 1.12 1.55
Hemoglobin -0.03 | 0.01 0.0142 | 0.97 0.94 0.99
Constant -2.35 | 1.79 0.1900 | 0.10

As shown in the table, rising arbitrary abortion risks:

Daily travel, stressful work, intermittent sleep, menstrual cycle disturbance,
hypertension, anemia, flu, leukocytes increase, and lowering the placenta location
in the base and hemoglobin high value.

Conclusions:

Almost half of the patients have leukocytes, 30% of them - more than 15,000, and
a large number of epithelial and mucus. 50% - cervicitis, 6.7% endometrial polyps.
In arbitrary abortion it is high in chlamydia (23%), as well as mycoplasma (20%)
and urerapalism (20%),

2. The evaluation of the leukocytocyclone index is more informative in pregnant
than the standard of white blood formulg;

The leukocytocyclic index can be used as an additional test for predicting abortion
abortion.
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Higher than 1.86% increases chances of arbitrary abortion

3. Neutrophil lymphocyte ratio in the marginal sense - 6.3 is a spontaneous
abortion marker with medium sensitivity and high specificity.

High neutrophilic lymphocyte ratio above 6.35 increases chances of arbitrary
abortion relative OR = 7.45 (95% ClI: 3.67-15.11).

4. Reliable positive correlation with spontaneous abortions: more than 9kg wearing
gravity - r = 0.167 *, p = 0.015; Daily travel for a long distance - r = 0.303 **, p =
0.000; Unsatisfactory living conditions - r = 0.244 ** p = 0.000; Excess food
intake - r = 0.230 **, p = 0.001; Allergy - r = 0.190 **, p = 0.005; Hypothyroidism
- r = 0.213 **, p = 0.002; Nutrition Nutrition - r = 0.359 ** p = 0.000; High
physical activity - r = 0.0152 *, p = 0.026; Stress work - r = 0.254 ** p = 0.000;
Sleep Sleep - r = 0.187 **, p = 0.006; Obesity - r = 0.169 *, p = 0.013; Varicose
disease of veins - r = 0.228 ** p = 0.00; Menstruation cycle disorder - r = 0.334
** p = 0.000; Inflammatory diseases of small pelvic cavity - r = 0.163 *, p =
0.017; Uterine myoma - r = 0.157 *, p = 0.021; Placenta-base - r = -. 0157 *, p =
0.022; Delayed landmark - r = 0.155 *, p = 0.023;

5. The risk of arbitrary abortion increases: daily travel, stressful work, intermittent
sleep, menstrual cycle disturbance, hypertension, anemia, flu, leukocytes, and

decrease - the position of placenta in the base and the higher average mean of
hemoglobin.

Practical recommendations

To prevent arbitrary abortion it is recommended:

Assessment of predictive factors we set out and set a risk group for appropriate
surveillance and prevention.

« Define peripheral blood indexes and assess the risk of spontaneous abortion.
» Screening and treatment of genital infections.

* Reproductive aged women should have regular schedule of work, adequate sleep,
load and pay balance.
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