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Background and Aims: The ABO blood group system is recognized as major and 

clinically significant blood group. This group is not only important in terms of blood 

transfusion and organ transplantation, but also has been utilized in genetic, fertility and 

infertility researches. The objective of the present study was to evaluate a possible 

relationship between ABO blood group system and ASA with male infertility. 

Materials and Methods: This is a retrospective, case-control study. Our study was 

carried out on samples referred to Research and Clinical Center for Infertility, Yazd, 

Iran. ABO blood group, titer of ASA and sperm analysis data of 150 infertile males 

(case group) and 150 fertile males (control group) was evaluated based on medical 

records of the patients. Data were then analyzed with SPSS 16 software using t-test and 

chi-square tests. 

Results: Our results indicated that there is a significant relationship between male 

infertility and O blood group (p= 0.02) whereas no significant relationship was 

observed between O blood group and fertility in the control group (p= 0.08). In both 

groups the amount of ASA agglutination was statistically significant (p= 0.001) 

whereas no significant relationship was detected between blood group and ASA in 

infertile males (p= 0.18). 

Conclusion: The present study revealed that there is a significant relationship between 

blood group O and male infertility as well as sperm agglutination and thus the 

concentration of ASA in infertile males is higher than of fertile males thereby 

demanding appropriate intervention strategies. 
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Introduction 

Karl Landsteiner was the first to find the ABO 

blood group system in 1901. According to the 

International Society of Blood Transfusion 

(ISBT), there are about 250 blood antigens 

which have been divided into 29 blood group 

systems [1, 2]. The ABO blood group antigens 

are considered as the clinically significant 

blood group system. After the discovery of an 

association between stomach cancer and blood 

type A in 1953, there have been several studies 

on the possible relationship between blood 

types and certain diseases [3, 4]. With regard 

to the importance of ABO blood group in 

blood transfusion, this blood group has been 

associated with several diseases (Table 1). It is 

possible that there exists a relationship 

between the type of blood group and men 

infertility. Recent works demonstrate that 

spermatozoa have detectable blood group 

antigens A or B. The presence of group-

specific substances in the female’s cervical 

secretions may prevent fertilization [5, 6]. 

Meiotic drive, in which certain sperm from a 

heterozygous male is favored for fertilization 

for their blood group, may also be significant. 

However, once fertilization has occurred, the 

mother’s natural antibody reacts against 

father’s blood group antigens on spermatozoa. 

Theoretically, the fertilized zygote should have 

a definable blood group. If there is sufficient 

antigenic stimulus, the mother’s antibody titer 

will determine the degree and time of the 

reaction. A higher titer may prevent 

fertilization and caused infertility, a lower titer 

(but one that is still relatively high) may cause 

loss of the fetus at an early age [7]. 

Evaluate of the ability of sperm to stimulate 

the immune system and research on anti-sperm 

antibodies (ASA) were first described in 1899 

by Landsteiner and colleagues. According to 

these pioneer researchers, if the sperm of one 

species was injected into another, it can act as 

antigenic. Subsequently, the researchers found 

that when the sperms are exposed to the 

immune system of the same species, there 

would be antigenic power. In general, the 

blood-testis barrier may be damaged by 

different mechanisms and sperm antigens can 

be exposure to the immune system and 

eventually lead to the formation of immune 

response and the ASA [8]. Several studies 

indicate that about 6-26% of infertility can be 

due to the formation of ASA in men and 

women [8-10]. ASA effects on human fertility 

is diverse including the disruption of 

progressive sperm motility, sperm trapped in 

cervical mucus, reducing sperm penetration in 

the zona pellucida, acrosome reaction 

inhibition and inhibition of binding of sperm 

to oocyte plasma membrane and finally 

fertilization. So, ASA as an immunological 

factor can be the cause for male infertility [11-

13]. The aim of this study was to evaluate a 

possible relationship between ABO blood 

group system and ASA with male infertility. 
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Table 1. ABO blood group and disease 

Materials and Methods 

Cases and controls 

This is a retrospective, case-control study 

carried out on samples referred to the Research 

and Clinical Center for Infertility in Yazd, 

Iran. The study was approved by the Ethics 

committee of Shahid Sadoughi University of 

Medical Sciences and signed informed consent 

was obtained from each sample. Patients 

consisted of 150 infertile males their female 

partners of whom were without any 

anatomical, microbial, viral, genetically 

disease. Hormone profile tests and tests for 

ovulation and tubal patency of female partners 

were normal in the patients. Also, according to 

medical evidences, female partners were 

healthy and fertile. 

The control group consisted of 150 fertile 

males the partners of whom were infertile and 

had one or more of the anatomical, microbial, 

viral, genetically disease. Also some of the 

hormone profile tests and tests for ovulation 

and tubal patency were abnormal. 

The investigations included semen analysis. A 

detailed sexual, occupational, medical and, 

surgical history was recorded. 

Blood group typing 

ABO and Rh blood group typing was done by 

cell and back type (only for ABO) methods 

(IBTO, Iran). 

Evaluation of ASA 

Evaluation of ASA was conducted by mixed 

agglutination reaction method (Sperm Mar™ 

IgA, Fertipro, Belgium) based on percentage 

of sperm aggregation with anti-sperm 

antibodies in serum or semen. 

Statistical analysis 

Data were analyzed with SPSS 16 software 

using t-test and Chi-square tests. The result 

was considered significant when p value was < 

0.05. 

Results 

The mean age of the infertile males (case) was 

36.1 and fertile male (control) was 36.7years; 

the difference was not significant (p=0.42). 

The overall distribution of the blood groups in 

the studied population (cases and controls) has 

been shown in table 2. Our results indicated 

that there was a significant relationship 

between male infertility and O blood group 

Disease associated Type of associated risk Blood group 

Squamous cell carcinoma of skin [6] Low O 

Pancreatic cancer [7,8] Low O 

Ovarian cancer [9] High B 

Gastric cancer [10] High / Low A&O 

Breast cancer [11] High O 

Cervix cancer [11] High B &O 

Lung cancer [11] High B 

Buccal cancer [11] High B 

Cholera & GI infections by E.coli [12] High O 

H. pylori infection &GI Ulceration [12] High O 

Ischemic heart disease [13] High AB 

Otitis media with effusion [14] Low O 
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(p=0.02) whereas not significant relationship 

was observed in the control group (p=0.08). In 

addition, as shown in Table 2, there was no 

significant relationship between A, B and AB 

blood groups in both the case (p= 0.6, 0.4 and 

0.3 respectively) and the control groups with 

infertility and fertility (p=0.2, 0.2 and 0.5 

respectively). The results also suggested that 

there was no significant relationship between 

Rh blood group and male infertility (p=0.09). 

According to Table 3, in both groups the 

amount of ASA agglutination (also its 

concentration) was statistically significant 

(p=0.001) whereas no significant relationship 

was detected between blood group and ASA in 

infertile males (p=0.18). Moreover the results 

showed no significant relationship between 

ASA and sperm quality [(motion (p=0.08) and 

number (p=0.2)]. 

Table 2. Frequency of ABO and Rh blood groups in fertile and infertile male. 

Table 3. Mean sperm count and motility in the case and control groups 

Mean percentage of 

sperm motility 

 Mean number of sperm (/ml) 

49±12 66±49×10
6 

Control group 

45.17±8.02 37.3±9.04 Case group 

Discussion 

Many studies have reported the association of 

ABO blood groups with several diseases [6-

14]. This study was conducted to find any 

possible relationship between ABO blood 

groups and ASA with infertility in male. This 

study showed that there is a strong relationship 

between blood group O and male infertility 

while the relationship between the presence of 

ASA and blood groups was found to be 

statistically insignificant. In addition, this 

study did not found a relationship between the 

antibodies against sperm with sperm count and 

motility. In other words, anti-sperm antibody 

had no effect on sperm motility and count in 

infertile males. In line with our study, Shoaib 

Khan et al. detected that blood group O is 

strongly related to male infertility [14]. The 

basis for this finding may be due to the 

presence of blood group antigens in seminal 

Type of 

blood group 

Frequency of ABO 

blood group (%) in 

Case group

P value 

Frequency of ABO 

blood group (%) in 

Control group

P value 

Frequency of Rh blood 

group (%) in Case 

group

Frequency of Rh 

blood group (%) in 

Control group

positive negative positive Negative 

A 26 0.6 29 0.2 22 3 30 2 

B 14 0.4 23 0.2 14 2 23 1 

AB 7 0.3 6 0.5 6 0 7 0 

O 53 0.02 42 0.08 43 7 31 6 

Total 100 100 88 12 91 9 
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fluid in secretor persons which react with 

natural antibodies in female uterus that can 

lead to infertility [7]. Several studies have 

been carried out to evaluate the association of 

ABO incompatibility in couples with 

infertility. One survey showed that 30-40% of 

infertile couples have ABO incompatibility 

thus concluding that ABO incompatibility 

between partners is a significant contributor to 

infertility [15]. In contrast, another study 

showed that women may have little tolerance 

to the A or B antigens on spermatozoa, so the 

ABO blood group incompatibility is not 

associated with infertility [16]. Some studies 

indicated that there is no relationship between 

ABO blood groups and human fertility [17, 

18]. The relationship between ABO blood 

group incompatibilities in couples with 

recurrent miscarriages is highly controversial. 

These studies suggest that there is no 

association between ABO blood group 

incompatibility and recurrent spontaneous 

abortions probably due to tolerance [15, 19]. 

However, some studies have shown that in 

couples with recurrent spontaneous abortion 

compared to the normal fertile couples, ABO 

blood group incompatibility is significantly 

higher [20]. Studies on the ASA and infertility 

have shown that antibodies against sperm have 

negative effects on fertilizing ability of 

spermatozoa [21]. Although ASA can reduce 

the motility and sperm count, there are other 

functional mechanisms in ASA that can cause 

lack of fertilization due to disturbances in the 

reaction of acrosome with ovule. In addition, 

ASA can disrupt progressive sperm motility, 

trap sperm in cervical mucus, reduce sperm 

penetration in the zona pellucida, induce 

acrosome reaction inhibition and inhibition of 

binding of sperm to oocyte plasma membrane, 

and finally fertilization [11-13]. 

Our study indicated that the percentage of 

sperm antibodies in infertile male with 

percentage of sperm antibodies in infertile 

male was significantly different while the 

ASA, sperm count and sperm motility did not 

show any significant relationship. This can 

suggest that the functional role of ASA in male 

infertility is higher than other mechanisms 

mentioned above. In this regard, a study 

showed that there is no significant relationship 

between sperm concentration and poor sperm 

quality [11]. In agreement with our results, 

some studies have shown that men with high 

concentration of ASA have lower fertility than 

men with lower concentrations of it (ASA 

inverse correlation with fertility) [22-24]. In 

disagreement with our results, some studies 

have, however, shown that there is no relation 

between ASA and ability of sperm to fertilize 

the oocyte [25]. Another survey was carried 

out to determine the association between ABO 

blood group and production of ASA in 

infertile couples and it was finally shown that 

blood group antigens with production of 

antibodies to sperm in the cervix has no 

relationship thereby confirming our findings in 

this regard [18]. 

This study suggests that blood group O proves 

a significant relationship with male infertility. 

This finding is in line with the previous 

researches conducted on the subjects similar to 

those our study and confirms the results. 

However, as aforementioned, there are some 
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contrary results on the relationship between 

ABO blood groups and fertility or infertility. It 

is possible that these differences are caused by 

genetic diversity in different populations. 

Future studies can be conducted with greater 

sample size as well as more focus on other 

blood groups and infertility or fertility in men 

and women. 

Conclusion 

The present study revealed that prevalence of 

male infertility in blood group O is invariably 

higher than that in all other blood groups. 

Moreover, it was observed that ABO blood 

groups showing a strong relationship between 

blood group O and male infertility and ASA 

have a significant association with male 

infertility. 
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