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Abstract 

Background: Antiphospholipid syndrome is a systemic hematological autoimmune disease characterized by a hypercoagulable 
state, which is associated with vascular thrombosis and/or obstetric morbidity characterized by miscarriage, fetal death, and/or 
premature birth. Objective: This research study aimed to estimate anticardiolipin [ACL; immunoglobulin (Ig)G and IgM] and lupus 
anticoagulant (LA) in pregnant women who have blood clots or who have previously miscarried and fetal intrauterine mortality. 
Materials and Methods: This study included 90 women, 60 of  whom were pregnant women who had blood clots or had previously 
miscarried, as well as 30 nonpregnant women as a control group, aged from 20 to 41 years, from October 2022 to April 2023. The 
patients were referred to the Department of  Gynecology and Obstetrics at a Teaching Hospital, Salahuddin. LA, ACL IgM, and 
ACL IgG were detected in serum by the enzyme-linked immunosorbent assay. Results: This study found that pregnant women have 
higher ACL IgM and IgG levels than nonpregnant women. The mean concentration (mean ±standard error) for ACL IgM was 
23.43 ± 1.4, whereas ACL IgG was 33.11 ± 1.28, which is in contrast with the control group of  ACL IgM (2.99 ± 0.22) and ACL 
IgG (3.51 ± 0.29). The differences were statistically significant (P = 0.0001). A significant increase in LA in pregnant women was 
37.77 ± 1.14, whereas the control group had a lower mean amount of  LA was 334.42 ± 1.05. Statistically significant differences were 
observed (P ≤ 0.05). Conclusion: Elevated levels of  ACL and LA are the main cause of  spontaneous recurrent abortions in women. 
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Introduction
One of  the most common clinical problems faced by 
doctors and patients, especially pregnant women, is 
abortion because of  its psychological, social, and health 
complications that affect the pregnant woman and her 
family.[1] Pregnancy increases the risk of  thrombosis four 
to five times. About 75%–80% of  pregnancy-related clots 
are venous, and 25% are arterial. The main increase in 
risk is hypercoagulability. Both genetic and physiological 
factors can increase the risk of  gestational thrombosis 
including permanent vascular damage, thrombotic 
disability,[2] and risk factors for venous thromboembolism 
during pregnancy. The strongest risk factor for venous 
thromboembolism during pregnancy is a history of  blood 
clots. One of  the risk factors that pregnant women may 
face is antibodies to phospholipids. Antiphospholipid 
antibodies, such as lupus anticoagulants (LAs) and 

antibodies to cardiolipin, are antibodies directed against 
negatively charged phospholipids. They have received 
great attention in the past decades to a group of  charged 
phospholipids and have been associated with their 
presence with a thrombolytic tendency, resulting in a 
variety of  clinical symptoms in pregnant women. The 
presence of  these antibodies may have consequences for 
pregnancy loss.[3]

Retrospective reports demonstrated an association 
between LAs or antiphospholipid anticoagulants with 
stillbirths, possibly due to a blood clot in the placenta.[4] 
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Antiphospholipid syndrome (APS) generally refers 
to pregnancy complications including pre-eclampsia, 
placental malfunction, retarded fetal growth, and often 
repeated miscarriages.[2,4] The main cause of these 
complications is reported to be due to anticardiolipin (ACL) 
antibodies (ACAs) present in the circulating blood of 
these patients ACAs lead to thrombosis after binding with 
phospholipids by inhibiting the release of gonadotropins 
as well as placental anticoagulant proteins.[4,5] Although 
the exact mode of action of the placental-associated 
thrombosis of these antibodies is not clear, it is suggested 
in the literature that these antibodies may cause local acute 
inflammatory responses and neutrophil infiltration, which 
ultimately ends up with fetal loss.[6]

Materials and Methods

Study population and design
This study included 90 pregnant women, 60 of whom were 
threatened with miscarriage, and 30 nonpregnant women 
as a control group. The patients were referred to private 
clinics in the city of Tikrit and the Tikrit Teaching Hospital 
from October 2022 to April 2023 with their ages ranging 
from 20 to 41 years enrolled in the study. Before the study, 
a complete physical examination of all the candidates was 
carried out by a registered physician. In the first step of the 
screening, women with a previous history of any digestive, 
renal, endocrine, rheumatic, or nutritional disease including 
malnutrition (weight loss, low body mass index, or special 
dietary habits), undergoing a surgical process, blood 
donation or blood transfusion within 6 months, strenuous 
exercise, or heavy manual labor were excluded. Similarly, 
candidates with hypertension (systolic pressure ≥150 mm 
Hg and/or diastolic pressure ≥95 mm Hg) or heavy smokers 
(smoking >20 cigarettes/day) were also excluded from the 
study. In the second step of screening, candidates with 
positive hepatitis B surface antigen, hepatitis C by doctors 
in patient especially pregnant women.

Data collection
In a clinical serology laboratory, by vein puncture, 5 mL of 
blood was drawn and allowed to clot for 30 min at room 
temperature. After centrifugation for 10 min at 3400 rpm, 
serum was collected in the sterile tubes, and the samples 
were analyzed for LA, ACL immunoglobulin (Ig)M, and 
ACL IgG.

LA, ACL IgM, and ACL IgG analysis by enzyme-linked 
immunosorbent assay (ELISA)
ACL level was measured by an enzyme-linked 
immunoassay test using Orgentec kits (ORGENTEC 
Diagnostika, Mainz, Germany). Standardization and 
quantitation of results are based on the work of Loizou 
et al.,[7] using the polyclonal “Harris” standards.[8] Anti-
β2-GP1 antibodies were assayed with commercial ELISA 
kits (QUANTA LiteTM β2 GP1, INOVA Diagnostics Inc., 

San Diego, CA, USA) for semi-quantitative determination. 
The cutoff value was determined to be 8 U/mL as defined 
by the manufacturer.[9,10] As described previously,[9,10] 
LA was assayed in fresh plasma samples using validated 
lupus ratio (LR) tests. Two LR tests were performed, one 
based on the activated partial thromboplastin time and 
the other based on the Russell viper venom time. The LR 
tests were performed on a 1:1 mixture of patient plasma 
and pooled normal plasma. For each of the LR tests, two 
coagulation times were measured, one with a reagent with 
a low phospholipid concentration and the other with a 
high phospholipid concentration. The ratio between two 
coagulation times (low phospholipid/high phospholipid 
concentration) was divided by the corresponding ratio 
obtained with pooled normal plasma. The final ratio is 
defined as the LR of that patient’s plasma.[10]

Statistical analysis
The statistical analysis system Statistical Analysis System 
(2018) program (SAS. Inst. Inc. Cary. N.C. USA) was 
used to detect the effect of different groups (patients 
and control) on the study parameters. T test was used to 
significantly compare the means between the groups. The 
chi-square test was used to significantly compare between 
percentages (0.05 and 0.01 probability) in this study.

Ethical approval
The study was conducted following the ethical principles 
that have their origin in the Declaration of Helsinki. It was 
carried out with patients’ verbal and analytical approval 
from patients before the sample was taken. The study 
protocol, the subject information, and the consent form 
were reviewed and approved by a local ethics committee 
according to document number 13105 on October 5, 2022.

Results
This study compares the levels of antiphospholipid 
antibodies, specifically ACL IgM and ACL IgG.

The findings of this study indicate a notable rise in the 
levels of ACL IgM and ACL IgG among pregnant women. 
The mean concentration, represented as mean ± standard 
error (SE), for ACL IgM was 23.43 ± 1.4, and for ACL 
IgG was 33.11 ± 1.28. In comparison, the control group 
exhibited lower mean concentrations, with ACL IgM at 
2.99 ± 0.22 and ACL IgG at 3.51 ± 0.29. These differences 
were statistically significant, with a P value of 0.0001 
[Table 1; Figure 1].

The findings of this study indicate a notable rise in the 
levels of LA among pregnant women [Table 2]. The mean 
concentration, represented as mean ± SE, for LA, was 
37.77 ± 1.14. In comparison, the control group exhibited 
lower mean concentrations, with LA at 334.42 ± 1.05. 
These differences were statistically significant, with a P 
value of ≤0.05 [Figure 2].
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Discussion
These patterns can also be found at the same time as 
ACL-sharing studies. IgG,[11] thrombosis, and abortions 
are frequent fetal loss and thrombocytopenia, especially 
at high levels, as the disease IgA pattern appears to 

have. IgM reflects a small risk of  thrombosis and is 
often associated with drug-induced antiphospholipid 
antibodies or co-production with sepsis. Although the 
IgG pattern is most people with primary APS who have 
frequent thrombosis or miscarriages, other patterns 
of  ACL can also be associated with thrombosis, with 
ACLs being the second-most frequently associated with 
the role of  both IgG. Then, IgA type III—most people 
with positive levels of  ACL have no efficacy against 
LAs, most people with LA who do not have positive 
levels of  ACL share LA with venous thrombosis,[12] 
and most people with antiphospholipid antibodies 
share arteriovenous thrombosis, whereas ACL share 
both arteriovenous and venous thrombosis—ACL type 
A type BB endotoxins GL factor II is dependent on 
the effectiveness of  this factor GL or GL1 potential 
prothrombin[13] is the most important antibody to 
LA. The presence of  IgG and IgM antibodies against 
cardiolipin and LA is known to be associated with 
coagulation and pregnancy loss, making the presence 
of  these antibodies necessary for patients’ classification 
as APS Association and pathogenesis of  ACAs in 
patients with systemic lupus erythematosus as well as 
in the patients suffering from unexplained spontaneous 
abortions is controversial. Although a weak correlation 
of  adverse effects of  ACAs has been found in a large 
obstetric group, Love et al.[14] Although substantial 
knowledge has been gained regarding the clinical 
manifestations of  APS, the role of  antiphospholipid 
antibodies in the pathogenesis of  this disorder remains 
poorly understood.

A literature survey indicates that the Sapporo classification 
criteria for APS, first proposed in 1999,[15] updated at the 
Eleventh International Congress on Antiphospholipid 
Antibodies in Sydney in 2006[16] are most often used in 
practice as diagnostic criteria for these antibodies. We 
have, therefore, interpreted our results as defined by 
the above-mentioned preliminary or modified Sapporo 
criteria.

High LA is a cause of many repeated miscarriages 
where a scientific study confirmed a close link between 
LA and RPLs causing[17] choroidal insufficiency or pre-
retrograde growth and delayed intrauterine growth due 
to antithrombotic choroembolic protein, which is an 
anticoagulant annexin.[18-20] The presence of LA is a risk 
factor for recurrent miscarriage, especially in the first and 
second trimesters. Pregnant women with lupus are more 
likely to have complications of pregnancy than those 
without it.[21] High levels of lupus and ACL antagonists 
known as the top two antiphospholipid antibodies closely 
related to pregnancy loss[22] have been found to correspond 
to our results. A strong correlation has been reported 
between LA, ACL, the number of abortions, and a high 
level of LA positive correlation with increased gestational 
age.[23-25]

Table 1: Comparison between pregnant women and control 
groups in anticardiolipin (ACL) IgM and ACL IgG

Groups Mean + SE

ACL IgM ACL IgG
Pregnant women 23.43 ± 1.4 33.11 ± 1.28

Control 2.99 ± 0.22 3.51 ± 0.29

T test 3.316** 4.084**

P value 0.0001 0.0001
**P ≤ (0.01)

Figure 1: Comparison between pregnant women and control groups in 
anticardiolipin (ACL) IgM and ACL IgG

Table 2: Comparison between pregnant women and control 
groups in lupus anticoagulant (LA)

Groups Mean + SE of LA
Pregnant women 37.77 ± 1.14

Control 34.42 ± 1.05

T test 3.193*

P value 0.041
*P ≤ 0.05

Figure 2: Comparison between patients and control groups in lupus 
anticoagulant
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Conclusion
Based on the results of the current study, it is concluded that 
elevated levels of APAs are the main cause of spontaneous 
recurrent abortions in women. ACL antibody is found to 
be the most important factor for recurrent abortion. In 
addition, women with negative ACL tested positive for 
another antiphospholipid antibody-like APS, which may 
be involved in recurrent abortion. Thus, suggesting that 
these APA assays are an effective diagnostic tool for the 
detection of recurrent spontaneous abortions.
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