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Purpose: This study aims to investigate the prevalence of inherited thrombophilia in women with recurrent pregnancy loss during the
first trimester of pregnancy. The study was assessed the potential role of inherited thrombophilia in recurrent miscarriages and evaluate
the consequences of this condition on the reproductive outcomes of affected women.

Material and Methods: This study was an analytical descriptive carried out in Khartoum, Sudan. The research comprised 98
controls who had given birth twice or more without experiencing a miscarriage and 120 patients. Each patient had done more than two
miscarriages especially when the pregnancy is at its beginning trimester. (APCR), and (PS) were investigated using the clotting
approach. There was an assessment of biological activities of (ATIII), (PC), and (PS) for both groups using the chromogenic method.
Results: The average age of the patients was 34, which was higher than the average age of the controls (33.5). The patient group had
a much higher rate of multiple miscarriages among the women.: 35 (29.17%), 45 (37.50%), and 40 (33.33%). The incidence of PC
deficiencies was determined to be 1.02% (1/98), whereas neither ATIII nor PS deficiencies were seen in the control group (0/98).
APCR was more prevalent in the control group (4.10% or 4/98).

Conclusion: Despite contradicting evidence to the contrary in the literature, our findings imply that most miscarriages occur when
pregnancy is at the first trimester when a woman is pregnant and they are all caused by thrombophilia.
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Introduction

Pregnancy loss that occurs three times in a row before the twentieth week of the last menstrual period is defined as
recurrent pregnancy loss (RPL)."* Various underlying causes may be responsible for RPL, including uterine abnormal-
ities, hormonal imbalances, autoimmunity, certain medications, chemicals, X-rays, and environmental factors.
Additionally, genetic defects have also been identified as potential contributors. One such genetic defect is an alteration
in the SERPINC]1 (Serpin Family C Member 1) gene, which leads to an antithrombin III deficiency.”* Antithrombin III is
a protein found in the blood and is responsible for keeping the balance between clotting and bleeding.’

Previous studies have indicated that thrombophilia, either inherited or acquired, is linked to recurrent pregnancy loss
(RPL).® Additionally, the relative risk of certain thrombophilia-related problems is often increased due to subpar case-
control research designs, although the absolute risk is still extremely low.” Antiphospholipid antibody syndrome should
be thoroughly screened and undergo therapy if acquired thrombophilia is the primary cause of RPL.*’

Protein C and S are both glycoproteins produced by the liver and are essential for the body’s natural anticoagulant
system. Vitamin K, like its cofactor protein S, is also essential for protein C to function properly.'®'* Activated protein
C (APC) is produced when the coagulation factor thrombin is exposed to protein C. Protein C activity is within the

normal range in a healthy, non-complicated pregnancy.'* '
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Injection of heparin during pregnancy can prevent blood clots in women with antithrombin deficiency, although it is
estimated that only 3% to 50% of pregnant women with this deficiency actually develop a clot."®!” Despite the evidence
being scant, anticoagulation is used to protect women with hereditary thrombophilia from having a negative pregnancy
outcome.'® Additionally, the independent roles of protein S deficiency and miscarriage have rarely been studied.'’

Despite the evidence linking thrombophilia to RPL, no systematic study has been performed to properly evaluate the
role of genetic thrombophilia in RPL risk. Therefore, the aim of this study is to assess the role of genetic thrombophilia in
recurrent pregnancy loss by conducting a comprehensive meta-analysis. By doing so, we hope to fill the existing gap in

the knowledge and provide a clearer picture of the impact of genetic thrombophilia on pregnancy outcome.

Material and Methods

This study was an analytical descriptive carried out in Khartoum, Sudan, the Scientific Research Ethics Committee of
Alneelian University approved this research, which was done based on declaration of Helsinki. All participants in the
study gave their informed consent.120 women who had experienced two or more miscarriages in the first trimester of
their pregnancies made up the study group (patient group), as contrasted to 98 women in the control group who had
delivered two or more infants without experiencing a miscarriage. Abortions in the first trimester of pregnancy are
common, and the investigation could not rule out the possibility that these abortions were caused by chromosomal
abnormalities, infections, anatomical abnormalities, or endocrine dysfunction. Women who were pregnant at the time of
the study were barred from taking part in either study.

The plasma was separated by mixing 9 parts blood with 1 part sodium citrate (3.2%) and spinning the mixture at 2000
revolutions per minute (rpm) for 15 minutes. After collecting the plasma, it was kept at 35 degrees Celsius until testing
could be performed. For the purpose of a hemostasis test. Chromogenic measurements of ATIII and PC were taken with
the help of an automated coagulometer and the TEChrom AT (anti-Xa) and TEChrom PC kits from TECO GmbH.
(Coatron 6). PS and APCR were evaluated utilizing the Coatron 6 and Amelung KC4 semi-automatic coagulometers,
amongst other methods.

The odds ratio (OR) and 95% confidence interval were determined for each inhibitor separately. The Chi-square test
in IBM SPSS V.22 was then used to assess APCR. We used a significance level of P 0.05 for all #-test comparisons.

Findings

One hundred and twenty women who had experienced two or more miscarriages during the first trimester of pregnancy
(the patient group) and ninety-eight women (the control group) who had experienced two or more normal deliveries
(without a miscarriage) were tested for the natural coagulation inhibitors ATIII, PC, PS, and APCR.

The frequency of errors in ATIII, PC, and PS are provided together with APCR. APCR, ATIII, PC, and PS deficits
were seen in the patient group at rates of 5.00% (6/120), 4.17% (5/120), 5.00% (6/120), and 7.50% (9/120), respectively.
While there were no ATIII or PS deficits in the control group, there were 1% (1.02%) (1/98) PC inadequacies. APCR was
more prevalent in the control group (4.10% or 4/98). The ORs are 4.08 (0.49 34.4), 1.84 (0.585.79), and 4.25 (1.57-
11.47), respectively, for PC, APCR, and total problems (Table 1).

Table | The Prevalence of Antithrombin lll, Protein C and Protein S Deficiencies and the
Prevalence of APCR in the Women with RLP and in the Controls

Patients 120 N (%) | Controls 98 N (%) | Odds Ratio (95% Cl) | P
AT I 6/120 (5.00) 0/98 (0)
PC 5/120 (4.17) 1/98 (1.02) 4.08 (0.49-34.4) NS
PS 6/120 (5.00) 0/98 (0)
APCR 9/120 (7.50) 4/98 (4.10) 1.84 (0.58-5.79) NS
Total 26/120 (21.67) 5/98 (5.10) 4.25 (1.57-11.47) NS

Abbreviations: N, Number; NS, non-significant.
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The data demonstrated no statistically significant difference in mean impairment scores between patients and controls
on the ATIII, PC, PS, or APCR. The prevalence of ATIII, PC, and PS deficits, as well as APCR and Totals, did not differ
significantly between the groups (Table 1).

In both controls and RLP-positive women, there were impairments in the prevalence of protein C, protein S,
antithrombin III, and APCR. The distribution and average value of the frequency with which each group has ATIII,
PC, and PS impairments. Discovered that ATIII, PC, and PS impairments in both populations result from heterozygote
abnormalities. Patients had APCR-SR values between 1.45 and 2.10, while controls had values between 1.46 and 2.20,
demonstrating the same trend (Table 2). With the methods were used, the normal range for ATIII, PC, and PS is 70—
135%; however, the normal range for APCR-SR is greater than 2.2 (>2.2).

The median age of patients was 34 (range: 21-45), while it was 33 in the comparison group. The patients were 34.3
years old on average (SD 5.72). (SD 5.80) (Table 3).

In the patient group, 35 (29.17%) women had a history of 3 miscarriages, 45 (37.50%) had a history of 4 miscarriages
and 40 (33.33%) had a history of more than 4 miscarriages (Table 4).

Correlations
For exploring of the relationships between different variables. The hypothesis of association will be significant if P < 0.05.
Ran tests of association for various variables and the results were as follows. P = 0.000 which is highly significant. It is

Table 2 The Distribution and Mean Values of ATIIl, PC, PS, and APCR Deficiency Frequencies,
as Well as Their Frequencies Within Each Group, Were Calculated

Patients Controls
N Range Mean Value N Range Mean Value
AT I 6 46-59 59.0 _ _ _
PC 5 45-52 47.2 | 48
PS 6 44-66 52.0 _ _ _
Mean APCR-SR Mean APCR-SR
APCR 9 1.45-2.10 1.70 4 1.46-2.20 1.78

Abbreviations: N, Number; APCHR-SR, Activated protein C — Sensitivity Ratio.

Table 3 Summary of the Age of the Two Groups

Count Minimum Maximum Mean Median Standard Deviation
Patient 120 21.0 45.0 343 34.0 57
Control 98 21.0 45.0 335 34.0 5.8

Table 4 Frequencies of the History of Miscarriages in Both Groups

CASE
Patient Control
Count Column N % Count Column N %
No.of Miscarriages 0.0 0 0.0% 98 100.0%

3.0 35 29.2% 0 0.0%

4.0 45 37.5% 0 0.0%

5.0 31 25.8% 0 0.0%

6.0 9 7.5% 0 0.0%
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evident that the association between age and number of miscarriages for the patient group is significant. This suggests that
the frequency of miscarriages among patients is significantly influenced by their age (Table 5).

The results show there is no evidence that age of the patients affect the levels of ATIII, PC, PS or APCR to
a significant level. It is not clear from the data above that the control group’s older age significantly influences the levels
of ATIII, PC, PS, or APCR (Table 6).

The foregoing data do not clearly show that ATIII, PC, PS, or APCR have a substantial impact on miscarriage rates.
The connections between the various protein level pairings in the patients, however, are noteworthy (Table 7).

Table 5 Relationship Between Age and Number of
Miscarriages for the Patients

Correlation Between Age and No. of. Miscarriages

Pearson Correlation 0.457%*
Sig. (2-tailed) 0.000
N? 120

Notes: **Correlation is significant at the 0.01 level (2- tailed). *CASE =
Patient.

Table 6 Relationship Between Age and ATIIl, PC, PS and APCR in Patients’ and Control Groups

Correlations

Patients AT.II PC PS APCR

Age Pearson Correlation —0.046 —0.004 —0.045 —0.187
Sig. (2-tailed) 0.618 0.964 0.623 0.041
N 120 120 120 120

Controls AT.II PC PS APCR

Age Pearson Correlation -0.213 —0.052 0.175 0.002
Sig. (2-tailed) 0.035 0.611 0.084 0.981
N 98 98 98 98

Notes: Correlation is significant at the 0.05 level (2-tailed). Correlation is significant at the 0.01 level (2-tailed).

Table 7 A Correlation Between the Number of Miscarriages, ATIIl, PC, PS, and APCR in the Patient Group’s

Correlations® AT PC PS APCR

Number of miscarriages Pearson Correlation 0.020 —0.032 —0.045 —0.083
Sig. (2-tailed) 0.830 0.730 0.627 0.368
N 120 120 120 120

AT Pearson Correlation 0.188 0.328 0.199
Sig. (2-tailed) 0.039 0.000 0.029
N 120 120 120

PC Pearson Correlation 0.296 0.288
Sig. (2-tailed) 0.001 0.001
N 120 120

PS Pearson Correlation 0.264
Sig. (2-tailed) 0.004
N 120

Notes: Correlation is significant at the 0.05 level (2-tailed). Correlation is significant at the 0.01 level (2-tailed). “CASE = Patient.
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Table 8 Relationship Between the Protein Level and the Group
(Patient or Control) (Normal or Deficient)

Chi-squares Between Group and the Different Protein Levels
Protein Level Chi-Square Value Sig. (2-Tailed)
Group | ATIII 5.039 0.025
PC 1.995 0.158
PS 5.039 0.025
APCR 1.124 0.289

Table 9 T-Test for ATIIl, PC, PS and APCR Protein Levels That are Group-Independent Samples

t-test for Equality of Means
t df Sig. Mean Std. Error 95% Confidence Interval of
(2-Tailed) | Difference Difference the Difference
Lower Upper
AT Equal variances assumed 1.175 216 0.241 2.6665 2.2685 —1.8047 7.1377
Equal variances not assumed | 1.202 215919 | 0.231 2.6665 22186 —1.7064 7.0394
PC Equal variances assumed 2.801 216 0.006 6.2257 2.2228 1.8444 10.6069
Equal variances not assumed | 2.935 200.713 | 0.004 6.2257 2.1215 2.0423 10.4090
PS Equal variances assumed 1.826 216 0.069 4.2993 2.3542 —0.3408 8.9394
Equal variances not assumed | 1.883 213.482 | 0.061 4.2993 2.2826 —0.2001 8.7987
APCR | Equal variances assumed —3.566 | 216 0.000 —0.24877 0.06976 —0.38627 —0.11128
Equal variances not assumed | —3.467 | 176.633 | 0.001 —0.24877 0.07175 —0.39037 —0.10718

Employing the Chi-square test, can determine if there is a statistically significant connection between the patient and
control groups with regards to their protein status. The table below displays the outcomes. According to the data above,
ATIII and PS are considerably related with the group of women, however PC and APCR are not significantly connected
with the women’s group (Table 8).

These findings show that the means for PC and APCR for the two groups of women are considerably different,
although the results for ATIII and PS (for which we have already established that they are not independent in the previous
sections) are inconsequential (Table 9).

Discussion
This study aimed to determine if and how activation protein C resistance (APCR), protein C and protein S deficiency, and
antithrombin III (ATIII) levels were associated with repeated losses in the first trimester of pregnancy. One hundred
twenty individuals with recurrent pregnancy loss (RPL) and ninety-eight healthy controls underwent tests for ATIII, PC,
and PS deficiencies, as well as the existence of APCR. According to the current study, deficiencies in APCR, AT, PC, and
PS may be found in both healthy individuals and those who have experienced thromboembolic events. Although it is yet
unknown whether or not genetic thrombophilia plays a role in recurrent miscarriages, more patients than controls had
ATIII, PC, or PS deficits, and more patients with APCR (2.99 for the minimum, 4.50 for the maximum, and 2.99 for the
mean, compared to 2.23, 3.90, and 2.77 for the patient group).

However, ethical considerations should be taken into account when conducting studies of this nature.”* Women
should be made aware of the potential risks associated with testing for genetic thrombophilias, such as false positives or
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inaccurate results. In addition, it is important that women are not pushed into testing if they do not feel comfortable doing
so. Furthermore, informed consent must be obtained from all participants and any results should be kept confidential.
Overall, it is clear that there’s a need for better study designs to determine if a lack of ATIII, PC, or PS, or the
presence of any other factor, was responsible for the patients’ recurrent miscarriages. Because of this, Walker et al
propose that women who have them undergo frequent prenatal testing.'*?'** However, hereditary thrombophilia testing
is unnecessary for women experiencing repeated miscarriages or problems with late pregnancy outside of clinical
research, as revealed by Patnaik et al''*'*** Therefore, if a woman is at a higher risk of developing venous thromboem-
bolism during pregnancy, she should be advised to use graduated compression stockings as early as possible in her
pregnancy. Vascular uteroplacental insufficiency has been linked to an increased risk of venous thromboembolism, as

well as acquired or hereditary thrombophilia.'*~*?

Conclusion
Research found that there were associations between different pairs of protein levels in patient groups, suggesting that
thrombophilia may have a role in first-trimester losses.

Disclosure
The author reports no conflicts of interest in this work.
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