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Abstract 
Background: Infertility is a common problem affecting 15% - 20% of couples. The increased inci-
dence of anticardiolipin (ACL) antibodies in infertile women supports the contention that these 
autoantibodies contribute to the infertility. Objectives: To investigate whether there is an associa-
tion between the presence of serum ACL antibodies and infertility in both men and women in Di-
yala province. Subjects and methods: The present study was conducted in Baquba city for the pe-
riod from October 2013 to November 2014. Subjects included in this study were chosen from 
those attending Baquba Teaching Hospital, Al-Batool Teaching Hospital for Maternity and Child-
ren and some Primary Health Care Centers in Baquba. The subjects were categorized as follows: 
30 apparently healthy males with age ranged between (18 - 45) years; 30 apparently healthy 
women (age range: 18 - 47 years) had at least two live births without any miscarriages; 25 women 
(age range: 18 - 43 years) had reproductive failure for at least one year of marriage; 30 women 
(age range: 24 - 44 years) with at least one live birth had no pregnancy for at least two years after 
last child; 40 males with primary infertility (no children after at least five years of marriage and 
their active sperm count was zero). Detection of anti-ACL IgG and IgM was done using en-
zyme-linked immunosorbant assay (ELISA) commercial kits (Wendell/Shelm/Germany). All data 
were statistically analyzed. Results: The results revealed that the anti-ACL IgM positivity rate was 
significantly higher among women with primary fertility compared to healthy women (p = 0.006). 
Similarly, the anti-ACL IgM and anti-ACL IgG were significantly among women with secondary in-
fertility compared to healthy women (p = 0.012) and (p = 0.038) respectively. Although the an-
ti-ACL IgG and IgM positivity rate among men with primary infertility was higher than that of 
healthy control. However, the differences were failed to reach the statistical significance (p = 0.07) 
and (p = 0.31) respectively. Conclusion: The presence of high levels of anticardiolipin antibodies in 
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women with primary and secondary infertility as well as in men with primary infertility may sup-
port the contention that these autoantibodies contribute to the infertility in both sexes. 
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1. Introduction 
Antiphospholipid antibodies (APA) comprise a heterogeneous group of antibodies of IgG, IgM and IgA classes, 
directed against anionic phospholipids and phospholipid-protein complexes [1]. Anticardiolipin antibodies (ACL) 
are most frequently determined antiphospholipid antibodies [2]. ACL are found in patients with systemic lupus 
erythematosus, antiphospholipid syndrome (APS), rheumatoid arthritis and some infectious diseases [3]. Within 
normal population, the frequency of ACL ranges between 1% in normal pregnancies and 5.6%, in blood donors 
[4]. Increased levels of ACL were found in acute infections (up to 32%), in rheumatoid arthritis (4% - 25%), in 
medication-induced lupus (47%) and also in elder people without any characteristic symptoms (51%) [5]. In 
most cases, their presence is accompanied with arterial and/or venous thrombosis and recurrent fetal loss [6]-[8]. 
However, further investigations demonstrated that ACL were directed against cardiolipin antigen complexed 
with a plasma protein as a cofactor, known as b2-glycoprotein I (b2-GPI) [9]. 

The concept of autoimmune basis of infertility is still controversial, particularly regarding the presence of 
ACL [10] [11]. It has been found that in fertile women, ACL was below the negative cut-off value, while wom-
en with unexplained infertility were positive in 23.8%. ACL antibodies were detected in 21.5% of infertile male, 
most of them with unexplained infertility (15.4%), suggesting that increased incidence of ACL in infertile 
women supports the contention that these autoantibodies contribute to the infertility [12]. It is generally accepted 
that the clinically relevant antiphospholipid antibodies bind to proteins with affinity for phospholipids, such as 
beta2-GPI. Following the attachment of beta2-GPI to trophoblast anionic phospholipid, both molecules undergo 
conformational changes resulting in the exposure of cryptic epitopes within the structure of beta2-GPI. This may 
allow the subsequent binding of antibodies hence affecting trophoblast functions directly. Moreover, anti-beta2- 
GPI antibodies induce the activation of endothelial cells, resulting in a proinflammatory state which favors the 
prothrombotic diathesis of the syndrome [13]. 

Marai et al. (2004) [14] demonstrated a significant association between ACL and anti-antiphosphatidyl-   
serine with infertility compared to control parous women. Moreover, studies suggested a possible role of ACL in 
failure of implantation after in vitro fertilization and embryo transfer [14] [15]. 

2. Subjects and Methods 
The present study was conducted in Baquba city (capital of Diyala province-Iraq) for the period from October/ 
2013 to November 2014. Subjects included in this study were chosen from those attending Baquba Teaching 
Hospital, Al-Batool Teaching Hospital for Maternity and Children and some Primary Health Care Centers in 
Baquba. Special questionnaire was constructed to collect information regarding age, sex, residence, number of 
births. Each patient subject included in this study has to fill this questionnaire through a short personal interview. 
Human privacy was respected by oral consent has been taken from every participants. 

The subjects were categorized in the following groups; (Healthy men group) 30 apparently healthy males 
(ages ranged between 18 - 45 years) were chosen by simple random selection from blood donors attending the 
Central Blood Bank in public Health laboratory—Baquba. (Healthy women group) 30 apparently healthy wom-
en (ages ranged between to 18 - 47 years) who had at least two live births without any miscarriages, they were 
non pregnant at the time of enrollment, they were chosen randomly during their usual attending to the outpatient 
consultant clinic. (Women with primary infertility group) 25 women (ages ranged between 18 - 43 years) had 
reproductive failure for at least one year of marriage. (Women with secondary infertility group) 30 women (ages 
ranged between 24 - 44 years) with at least one live birth and they had no pregnancy for at least two years after 
last child [16]. (Men with primary infertility group) 40males (ages ranged between 19 - 49 years) had no child-
ren after at least five years of marriage and their active sperm count was zero. Those males were selected during 
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their attending to the outpatient clinic [17]. 
Whole venous blood was collected from each subject, centrifuged and sera was separated and kept frozen till 

use. Detection of anticardioilipin IgG and IgM were done using ELISA commercial kits (Wendell/shelm/Ger- 
many). The technique started by adding the tested serum into the microtiter plate wells which were already 
coated with cardiolipin, so the serum anticardiolipin IgG or IgM (If it present) bind to the cardiolipin on the sol-
id phase. Upon addition of conjugate (anti-human IgG or IgM conjugated with the enzyme), it will complexed 
with the ACL IgG or IgM on the solid phase. A blue color developed upon addition of substrate and its intensity 
directly proportionate with the concentration of ACL in the serum. 

All data were statistically analyzed using SPSS computer software. Frequency distributions for selected va-
riables were done first. Mann-Whitney test is a non-parametric was applied to test the difference in median be-
tween 2 groups. The strength of association between variables was measured by Odd ratio (Risk factor). An es-
timate was considered significant if the p value was <0.05. 

3. Results 
The ACL IgM positivity rate among women with primary infertility was (24%), while the positivity rate among 
the control group was (0%). The difference between the two groups was statistically significant (p = 0.006). The 
risk (Odd ratio) of women with primary infertility to be positive ACL IgM was 20.3 times more than controls, 
Table 1. 

Results in Table 2 showed that 6 (20%) of women with secondary infertility were positive for ACL IgM. The 
positivity rate among the control group was (0%). The difference between the two groups was statistically sig-
nificant (p = 0.012). The results also revealed that the risk (Odd ratio) of women with secondary infertility to be 
ACL IgM positive was 16.2 times more than in control group. 

The positivity rate of ACL IgG among women with secondary infertility was (13.3%), while none of the con-
trol group gave positive result (0%). The difference between the two groups was statistically significant (p = 
0.038). The risk (Odd ratio) to be ACL IgG among women with secondary infertility was 10.4 times more than 
control group, Table 3. 

The ACL IgG positivity rate among men with primary infertility was (10%), which is higher than that in the 
control group (0%). Although the risk to be ACL IgG positive in men with primary infertility was 7.5 times 
more than the controls; However, these increment was failed to reach the statistical significance (p = 0.07), Ta-
ble 4. 

Table 5 revealed that the ACL IgM among men with primary infertility and controls was 10% and 3.3% re-
spectively. The risk of men with primary infertility to be ACL IgM positive was 3.2 times more than in controls. 
The difference between the two groups was statistically insignificant (p = 0.31). 
 
Table 1. Risk of ACL IgM in women with primary infertility.                                                                                                                 

ACL IgM 
Study groups 

Odd ratio 95% CI by Chi method 
Control Primary infertility 

Negative 30 (100%) 19 (76.0%) 

20.3 (2.32 - 117.98) Positive 0 (0%) 6 (24.0%) 

Total 30 (100%) 25 (100%) 

X2 = 7.406, p = 0.006 [S]. 
 
Table 2. Risk of ACL IgM in women with secondary infertility.                                                                                                             

ACL IgM 
Study group 

Odd ratio 95% CI by Chi method 
Control Secondary infertility 

Negative 30 (100%) 24 (80%) 

16.2 (1.87 - 140.41) Positive 0 (0%) 6 (20%) 

Total 30 (100%) 30 (100%) 

X2 = 6.376, p = 0.012 [S]. 
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Table 3. Risk of ACL IgG in women with secondary infertility.                                                                                                          

ACL IgG 
Study group 

Odd ratio 95% CI by Chi method 
Control Secondary infertility 

Negative 30 (100%) 26 (86.7%) 

10.4 (1.14 - 94.25) Positive 0 (0%) 49 (13.3%) 

Total 30 (100%) 30 (100%) 

X2 = 4.306, p = 0.038 [S]. 
 
Table 4. Risk of ACL IgG in men with primary infertility.                                                                                                                  

ACL IgG 
Study group 

Odd ratio 95% CI by Chi method 
Control Primary infertility 

Negative 30 (100%) 36 (90%) 

7.5 (0.83 - 76.84) Positive 0 (0%) 4 (10%) 

Total 30 (100%) 40 (100%) 

X2 = 3.233, p = 0.07 [NS]. 
 
Table 5. Risk of ACL IgM in men with primary infertility.                                                                                                                 

ACL IgM 
Study group 

Odd ratio 95% CI by Chi method 
Control Primary infertility 

Negative 29 (96.7%) 36 (90%) 

3.2 (0.34 - 30.43) Positive 1 (3.3%) 4 (10%) 

Total 30 (100%) 40 (100%) 

X2 = 1.043, p = 0.31 [NS]. 

4. Discussion 
Infertility is a common problem affecting 15% - 20% of couples. Couples with primary infertility have never 
been able to conceive. While, secondary infertility is difficulty conceiving after already having conceived. In 
spite of the bulk knowledge about APA, the concept of autoimmune basis of infertility is still controversial, par-
ticularly regarding the presence of ACL [10] [11] [18]. 

In the present study, the significantly higher ACL IgM positivity rate in women with primary infertility was 
consistent with that reported by other workers [12] [14]. This may be due to the ability of ACL antibodies to 
cause tiny blood clots, preventing blood from flowing to the reproductive organs or placenta [6]-[8] [19]. It has 
been found that the passive transfer of the purified ACL IgM antibodies was associated with lower fecundity 
and/or an increased rate of embryo absorptions (equivalent to primary infertility) [20]. Moreover, ACL-mediated 
dysfunctions responsible for recurrent abortions could also inhibit fertilization, embryonic development, im-
plantation or post-implantation/placental development [21] [22]. It is possible that endometrial infections (e.g. 
Chlamydia trachomatis or retrovirus) could represent primary immunization against phospholipids or phospho-
lipid-binding proteins [22] [23]. 

The results revealed that the risk (Odd ratio) of women with secondary infertility to be ACL IgM antibody 
positive was 16.2 times more than in fertile women. This is in agreement with previous study reported that ACL 
IgM was detected in women with secondary infertility [12]. It has been a speculated that ACL IgM antibody 
may be associated with repeated in vitro fertilization/embryo transfer failures [15] [24] [25]. Furthermore, the 
occurrence of ACL antibodies in almost every second woman suffering from endometriosis suggests existing of 
autoimmunologic basis of the secondary infertility [26]. Autoimmunity is a possible cause of reproductive fail-
ure and infertility, since a prevalence of both organ and non-organ specific ACL has been documented in wom-
en with secondary infertility [21] [27]. Beside that the association between abnormal embryo morphology and 
the presence of ACL IgM antibody, may explain the low implantation rate and early pregnancy loss among women 
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who attended in vitro fertilization [28]. 
The present study showed that the ACL IgG antibody positivity rate among men with primary infertility was 

(10%), which is higher than that in the health fertile men. These results are in consistent with that of previous 
reports found that in infertile men with the presence of ACL IgG antibody, the sperms become clump, confused 
and unable to swim and consequently ineffective [29]. 

5. Conclusion 
Unfortunately, for the best of our knowledge there were no previous studies on the relationship between the 
ACL IgM antibody and primary infertility in men. Therefore, further studies in this field are recommended to 
obey or deny the present results. However, eventually, the study concluded that the presence of high levels of 
anticardiolipin antibodies in women with primary and secondary infertility as well as in men with primary infer-
tility may support the contention that these autoantibodies may contribute to the infertility in both sexes. 
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