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Abstract 

Background: Anticardiolipin antibodies (ACL) are heterogenous group of autoantibodies directed 

against negatively charged phospholipid and phospholipid binding proteins. They gained much 

attention due to their association with pregnancy failure, particularly recurrent fetal loss. 

Objectives:To investigate the relevance of positive ACL antibodies with recurrent abortion among 

women in Diyala province and to explore the effect of certain co-factors. 

Materials and methods:The study groups include, 45 pregnant women with previous history of 

recurrent aborƟon (mean age 29.3 ± 6.7) years; 60 pregnant women without previous aborƟon 

(mean age 28 ± 6.1) years; 50 non-pregnant women with history of recurrent abortion (mean age 

29.7 ± 6) years and 60 non-pregnant women without history of previous aborƟon (mean age 31.5 ± 

7.2) years. Required information were collected by personal interview. Detection of ACL-IgM and 

ACL-IgG were done using ELISA technique. 

Results:The results showed that the seropositivity of ACL-IgM among pregnant women with 

recurrent abortion and without abortion was 30% and 3.3% respecƟvely. While the seroposiƟvity of 

ACL-IgM among non-pregnant women with previous aborƟon and those without aborƟon was 20% 

and 0% respecƟvely. The ACL-IgG among non-pregnant women without previous abortion and those 

with previous aborƟon was 0% and 35% respecƟvely. 

Conclusion:Anticardiolipin antibodies may play as a cause of recurrent spontaneous abortion among 

women in Diyala province. 
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Introduction 

Antiphospholipid antibodies are a heterogenous group of autoantibodies directed against 

negatively charges phosphlpids and phosphlipid binding proteins. They are associated with aterial 

and venous thrombosis, thrombocytopenia, pregnancy complications and reproductive autoimmune 

failure [1]. There are three primary classes of phospholpid autoanƟbodies; lupus anƟcoagulant, 

anƟbodies directed against specific molecule known as β2-glycoprotein I, and anƟcardiolipin [2]. 

Cardiolipin is synthesized in the mitochondria, and it is an important component of metabolically 

acƟve cells of the heart and skeletal muscles [3,4]. Recurrent spontaneous aborƟon is a criƟcal 

problem in which many factors play a role such as genetic, hormonal disorders, uterine factors, 

infections, environmental and immunologic factors [5]. ACL anƟbodies play an important role in 

reproducƟve failure by impairing embryonic implantaƟon [6]. The associaƟon of ACL anƟbodies with 

thrombotic events and fetal loss providing it as more sensitive and specific marker for recurrent 

spontaneous aborƟon than lupus anƟcoagulent anƟbodies [7,8]. It has been demonstrated that 2-

16% of wome with reproducƟve failure during the first trimester were ACL posiƟve [9]. Furthermore, 

ACL positive antibodies are present in 20.9% of women with severe preeclmpsia, 30.9% of women 

with fetal loss, and 33% of those with placental abrupƟon [10-12]. 

Materials And Methods 

          The present study was conducted in Baquba city for the period from 1 November/2007 to 15 

March/ 2009. Subjects included in this study were chosen from those aƩending Baquba Teaching 

Hospital, Al-Batool Teaching Hospital for maternity and children, as well as three Primary Health 

Care centers in Baquba. The study groups include, 45 pregnant women with previous history of 

recurrent aborƟon (mean age 29.3 ± 6.7) years; 60 pregnant women without previous aborƟon 

(mean age 28 ± 6.1) years; 50 non-pregnant women with history of recurrent abortion (mean age 

29.7 ± 6) years and 60 non-pregnant women without history of previous aborƟon (mean age 31.5 ± 

7.2) years. Required informaƟon were collected by personal interview. DetecƟon of ACL-IgM and 

ACL-IgG were done using ELISA  

commercially available kits (Aeskulisa/ Germany). All data were statistically analyzed using the SPSS 

computer assisted program version 13. 

Results 
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The ACL-IgG positivity rate among non-pregnant women without previous abortion was 

6.7%, whereas, non of the pregnant women without history of aborƟon gave posiƟve result. The 

difference between the two groups is staƟsƟcally insignificant (P= 0.16), table (1). 

Table (1): ACL-IgG positivity rate among pregnant and non-pregnant women without recurrent 

abortion. 

ACL-IgG 

No recurrent abortion 

Odd ratio 
Inverse Odd 

ratio 

95% CI by Chi-

method 
Non-pregnant Pregnant 

No.(%) No.(%) 

Negative 56(93.3) 30(100) 
 

0.2 

 

4.9 

 

0.02-1.84 
Positive 4(6.7) 0(0) 

Total 60(100) 30(100) 

P= 0.16 [NS]                    CI: Confidence interval 

Table (2): ACL-IgG positivity rate in pregnant and non-pregnant women with recurrent abortion. 

ACL-IgG 

Recurrent abortion 

Odd ratio 
Inverse Odd 

ratio 

95% CI by Chi-

method 
Non-pregnant Pregnant 

No.(%) No.(%) 

Negative 13(65) 16(64) 
 

1.0 

 

** 

 

0.31-3.5 
Positive 7(35) 9(36) 

Total 20(100) 25(100) 

P= 0.94 [NS]                    CI: Confidence interval 

Table (2) showed that the ACL-IgG positivity rate among pregnant and non-pregnant women 

who had previous history of recurrent aborƟon was 35% and 36% respecƟvely, the difference 

between them was staƟsƟcally insignificant (p=0.94).  
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The ACL-IgG positivity rate among non-pregnant women with previous history of recurrent 

aborƟon was significantly (P=0.004) higher compared to non-pregnant women without history of 

aborƟon (35% and 6.7%) respecƟvely, table (3). 

Table (3): Risk of ACL-IgG in non-pregnant women with and without recurrent abortion. 

ACL-IgG 

Recurrent abortion 

Odd ratio 
Inverse Odd 

ratio 

95% CI by Chi-

method 
Negative Positive 

No.(%) No.(%) 

Negative 56(93.3) 13(65)  

7.5 

 

** 

 

1.9-29.6 Positive 4(6.7) 7(35) 

Total 60(100) 20(100) 

P= 0.004 [S]                    CI: Confidence interval 

      Pregnant women with previous history of recurrent aborƟon had significantly higher (P=0.001) 

ACL-IgG compared to pregnant women without history of recurrent aborƟon, table (4). 

Table (4): Risk of ACL-IgG in pregnant women with and without recurrent abortion. 

ACL-IgG 

Recurrent abortion 

Odd ratio 
Inverse Odd 

ratio 

95% CI by Chi-

method 
Negative Positive 

No.(%) No.(%) 

Negative 30(100) 16(64)  

35.1 

 

** 

 

4.1-298.2 Positive 0(0) 9(36) 

Total 30(100) 25(100) 

P= 0.001 [S]                    CI: Confidence interval 

 Among all pregnant and non-pregnant women who had positive history of recurrent 

aborƟon had significantly higher (P< 0.001) ACL-IgG positivity rate compared to those who had no 

history of recurrent aborƟon (35% and 4.4%) respecƟvely, table (5).  

Table (5): Risk of ACL-IgG in overall women with and without recurrent abortion. 
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ACL-IgG 

Recurrent abortion 

Odd ratio 
Inverse Odd 

ratio 

95% CI by 

Chi-method 
Negative Positive 

No.(%) No.(%) 

Negative 86(95.6) 29(64.4) 
 

11.9 

 

** 

 

3.67-38.36 
Positive 4(4.4) 16(35.6) 

Total 90(100) 25(100) 

P< 0.001 [S]                    CI: Confidence interval 

  

 Table (6) showed that the difference in the ACL-IgM positivity rate in pregnant and non-

pregnant women without recurrent aborƟon was staƟsƟcally insignificant (P=0.37). 

Table (6): ACL-IgM positivity rate among pregnant and non-pregnant women without recurrent 

abortion. 

ACL-IgM 

No recurrent abortion 

Odd ratio 
Inverse Odd 

ratio 

95% CI by Chi-

method 
Non-pregnant Pregnant 

No.(%) No.(%) 

Negative 30(100) 29(96.7)  

3.1 

 

** 

 

0.27-36.0 Positive 0(0) 1(3.3) 

Total 30(100) 30(100) 

P= 0.16 [NS]                    CI: Confidence interval 

 The ACL-IgM positivity rate among pregnant and non-pregnant women who had positive 

history of recurrent aborƟon was 30% and 20% respecƟvely. The difference between the two groups 

was staƟsƟcally insignificant (P=0.42), table (7). 

Table (7): ACL-IgM positivity rate in pregnant and non-pregnant women with recurrent abortion. 

ACL-IgM Recurrent abortion Odd ratio Inverse Odd 95% CI by Chi-
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Non-pregnant Pregnant ratio method 

No.(%) No.(%) 

Negative 24(80) 14(70) 
 

1.7 

 

** 

 

0.46-6.3 
Positive 6(20) 6(30) 

Total 30(100) 20(100) 

P= 0.42 [NS]                    CI: Confidence interval 

 

 Table (8) showed that non-pregnant women with positive history of recurrent abortion had 

significantly higher (P=0.012) ACL-IgM positivity rate compared to their counterpart without history 

of recurrent abortion. 

 

Table (8): Risk of ACL-IgM in non-pregnant women with and without recurrent abortion. 

ACL-IgM 

Recurrent abortion 

Odd ratio 
Inverse Odd 

ratio 

95% CI by Chi-

method 
Negative Positive 

No.(%) No.(%) 

Negative 30(100) 24(80) 
 

16.2 

 

** 

 

1.87-140.4 
Positive 0(0) 6(20) 

Total 30(0) 30(100) 

P= 0.012 [S]                    CI: Confidence interval Similarly, pregnant women with positive history of 

recurrent aborƟon had significantly higher (P=0.025) ACL-IgM positivity rate as compare to pregnant 

women without history of recurrent aborƟon (30% and 3.3%) respecƟvely, table (9). 

Table (9): Risk of ACL-IgM in pregnant women with and without recurrent abortion. 

ACL-IgM 
Recurrent abortion 

Odd ratio 
Inverse Odd 

ratio 

95% CI by Chi-

method Negative Positive 
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No.(%) No.(%) 

Negative 29(96.7) 14(70)  

12.4 

 

** 

 

1.36-113.4 Positive 1(3.3) 6(30) 

Total 30(100) 20(100) 

P= 0.025 [S]                    CI: Confidence interval 

 The ACL-IgM positivity rate among overall women with positive history of recurrent abortion 

was significantly higher (P< 0.001) compared to those without recurrent aborƟon, table(10). 

Table (10): Risk of ACL-IgM in overall women with and without recurrent abortion. 

ACL-IgM 

Recurrent abortion 

Odd 

ratio 

Inverse Odd 

ratio 

95% CI by 

Chi-method 
Negative Positive 

No.(%) No.(%) 

Negative 59(98.3) 38(76)  

18.6 

 

** 

 

2.33-149.2 Positive 1(1.7) 12(24) 

Total 60(100) 50(100) 

P< 0.001 [S]                    CI: Confidence interval 

Discussion 

The present study showed that the positivity rate of ACL IgG antibody among non-pregnant 

women without history of previous aborƟon was 6.7%, and that of pregnant women without history 

of recurrent aborƟon was (0%). These results are in agreement with previous studies [11]. However, 

these result are inconsistent with the previous studies which reported a positivity rate of ACL IgG 

anƟbody in women with normal pregnancy was ranged between 7%-17% [13,14].These controversial 

results probably due to residual antibodies of past positivity to ACL  IgG antibody during the non-

gestaƟonal period, and in any how it refers to past posiƟvity to ACL IgM anƟbody [15,16]. 

These results found that the positivity rate of ACL IgG  in pregnant  women with history of 

recurrent spontaneous abortion was insignificantly higher than that in non-pregnant women . These 

result are consistent with the previous reports [17,18]. It has been reported that ACL IgG may be 
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considered as a risk factor for pregnancy losses, Suggesting that  women with high ACL IgG titers had 

up to 80% risk of current pregnancy loss [19]. Moreover, increase of spontaneous aborƟon, 

preeclampsia, fetal growth restricƟon and fetal death before 24 weeks of gestaƟon have been 

observed in women with posiƟve anƟcardiolipin IgG anƟbodies [20].  

    The ACL IgG positivity rate among non – pregnant women with history of fetal losses in the present 

study seems not unusual, since pregnant women with previous history of abortion had nearly similar 

positivity rate for ACL IgG. These antibodies may be remnants of previous pregnancies and / or 

previous aborƟons [21]. Affirming that, another study reported that the ACL IgG was raised upto 40% 

in non pregnant women with habitual aborƟon [22].  

These results are clearly indicated the significant association between the presence of ACL 

IgG and the recurrent abortion among non pregnant women. women with anticardiolipin IgG 

anƟbody  are at an increased risk for thrombosis during pregnancy [23]. Moreover, women with 

underlying autoimmune diseases may have anticardiolipin antibodies even before they ever become 

pregnant [24].Therefore, non – pregnant women or those in the inter- gestational period who tested 

posiƟve for ACL IgG should be advice to delay concepƟon [16].   

In present study, the risk that pregnant women with history of  recurrent abortion to have 

ACL IgG posiƟve was 35.1 Ɵmes more than pregnant women with out history of recurrent aborƟon. 

Similar result have been obtained by other workers, who found that the presence of anticardiolipin 

antibody probably precedes the development of disease in non –pregnant women  with recurrent 

abortion [25,26]. Furthermore, Women with anticardiolipin IgG antibody  have an increased  risk for 

venous thrombosis during pregnancy, particularly in the post-partum seƫng [27].  

The significantly higher ACL IgM positivity rate in non-pregnant women with history of 

recurrent abortion compared to those without history of recurrent abortion is cnsistent with  

previous studies found that the levels of anticardiolipin IgM antibody may be increased during the 

aborƟon process [10,28]. 

The significant increase of ACL IgM in pregnant women with recurrent abortion compared to 

their counterpart is consistent with those reported by other workers [12]. Furthermore, womens 

with antiphospholipid syndrome and previous pregnancy loss found to have only anticardiolipin IgM 

anƟbodies without Lupus anƟcoagulant [29].  
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