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Background: Blood is man’s complete and unchangeable identity. The ABO and Rh groups are 
recognised as major and clinically significant blood groups. Blood group antigens are not only 
important in relation to blood transfusion and organ transplantation, but also have been utilised in 
genetic research, anthropology and tracing ancestral relation of humans. The objective the present 
study is to examine the blood group antigens in infertile men for assessing the relationship to male 
infertility and to know the frequency of various blood groups among infertile males in our 
population. Method: A total of 1,521 patients along with 460 proven fathers as controls were 
recruited for the present study from both rural and urban areas of Pakistan and referred to 
Department of Reproductive Physiology/Health, Public Health Divisions, NIH, Islamabad, during 
2002 to 2006. Blood grouping (ABO) and Rhesus factors (Rh) was done by the antigen antibody 
agglutination test. Results: Overall distribution of blood groups in the studied population of 1,521 
subjects was 35.50%, 28.27%, 26.89% and 9.34% for blood groups O, B, A and AB respectively. 
The ratio of control to patient was 1:3.3. Conclusions: The present preliminary study revealed that in 
our population the prevalence of male infertility in blood group O is invariably higher than in all 
other ABO blood groups, showing a strong relationship between blood group O and male infertility.  
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INTRODUCTION 
Blood is man’s complete and unchangeable identity. 
Although almost 400 blood grouping antigens have 
been reported, the ABO and Rh are recognised as the 
major and clinically significant blood group 
antigens.1 Rhesus blood group system was the 4th 
system discovered and yet it is 2nd most important 
blood group from the point of view of transfusion.2  

Karl Landsteiner was the first person to put 
forward the ABO blood group system in 1900.3,4 
After 40 years, Landsteiner and Wiener discovered 
that blood group antigens could be recognised with 
specific anti-sera and a vast number of antigens have 
been detected on human blood cells, of which about 
10–15% from well defined systems and only 1–2% 
play a significant role in blood transfusion. These 
blood group antigens are divided into many blood 
group systems. Each of this system is inherited quite 
independently from all the other systems.2,5,6 Human 
blood antigens may be erythrocytic related, 
leukocytic related and platelet related.7 

The need for blood group prevalence 
studies, is multipurpose, as besides their importance 
in evolution, their relation to disease and 
environment is being increasingly sought in modern 
medicine.8–12 Blood group antigens are not only 
important in relation to blood transfusion and organ 
transplantation, but also have been utilised in genetic 
research, anthropology and training ancestral relation 
of humans.12 Keeping this in view, the present study 
was designed to see frequency (%) of blood group 
antigens among infertile patients in our population 

attending Reproductive Physiology/Public Health 
Laboratories Division, and to asses the relationship, if 
any, with male infertility as no such data is available, 
in Pakistani community and South Asia. 

SUBJECTS AND METHODS 
A total of 1,521 subjects along with 460 proven 
fathers, were screened for their blood groups. The 
subjects belonged to both rural and urban areas of 
Pakistan and referred to Department of Reproductive 
Physiology/Health, Public Health Laboratory 
Division, National Institute of Health, Islamabad, 
Pakistan during 2002 to 2006. 

Two mL sample of blood was drawn from 
the antecubital vein with aseptic measures of each 
subject in a disposable syringe, and transferred 
immediately to a tube containing ethylene diamine 
tetra acetic acid (EDTA). Blood grouping (ABO) and 
Rhesus factors (Rh) was done by the antigen 
antibody agglutination test. The anti-sera used were 
procured from Plasmatec (Kent, UK). Plasmatec 
ABO monoclonal reagents are in vitro culture 
supernatants of hybridised immunoglobulins 
secreting mouse cell-line. For determination of Rh 
factor, plasmatec anti-D (1 gm) LO-Du and LO-Du2 
monoclonal reagents prepared from different 
antibody producing human B lymphocyte cell lines 
were used. 

The data collected were analysed using 
SPSS-14. Descriptive statistics were given for all 
qualitative variables and presented in the form of 
frequency and percentage. 
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RESULTS 
The overall distribution of blood groups in the studied 
population of 1,521 patients  along with 460 subjects 
as controls were 35.50%, 28.27%, 26.89% and 9.34% 
for blood groups O, B, A and AB respectively, and are 
presented in Table-1. The ratio of control to patient 
was 1:3.3. Blood group O was dominant in all patients, 
followed by B and A, while AB was less common. 
The Rh-positive and negative distribution in the 

studied population was 94.67% and 5.32%. The 
distribution of blood groups in control subjects showed 
that 14.35%, 42.60%, 7.82%, and 35.22% were  
groups A, B, AB, and O respectively. Although non-
significant variations were recorded among groups A, 
O and AB, blood group B showed significant 
variations (p=0.04) among blood groups of patients 
when compared with control subjects. 

Table-1:  Prevalence of ABO and Rh blood groups in infertile patients and control subjects 
Patients (n=1521) Control (n=460) Statistical Test Blood 

Groups Rh+ Rh- Complete Rh+ Rh- Complete χ2 p 
A 386 (26.80%) 23 (28.39%) 409 (26.89%) 62 (14.42%) 4 (13.33%) 66 (14.35%) 0.02 0.88 
B 419 (29.09%) 11 (13.58%) 430 (28.27%) 184 (42.79%) 12 (40.00%) 196 (42.60%) 3.88 0.04* 
AB 136 (09.44%) 6 (07.40%) 142 (09.34%) 34 (07.90%) 2 (06.67%) 36 (07.82%) 0.01 0.91 
O 499 (34.65%) 41 (50.61%) 540 (35.50%) 150 (34.88%) 12 (40.00%) 162 (35.22%) 0.01 0.92 
Total 1440 (100%) 81 (100%) 1521 (100%) 430 (100%) 30 (100%) 460 (100%) 0.74 0.38 

*Statistically Significant 

DISCUSSION 
Associations of blood groups with several diseases 
including immunological disorders are considered to be 
a marker of impending health hazards. First well 
established claim for a relationship between blood 
groups and disease was that between group A and 
carcinoma of stomach.13 It had been reported that the 
risk for blood group A subjects are more in the ratio of 
1.2:1 as compared to subjects having blood group O or 
B to get  carcinoma of stomach.14 The most prevalent 
view is that A-phenotype has greater susceptibility for 
cardiovascular diseases, atherosclerotic peripheral 
vascular disease and several other types of 
cardiovascular diseases (CVD) than non A-phenotypes, 
particularly the O-phenotypes.15 According to 
Jorgenson16 group O is more susceptible to carcinoma 
of stomach. Similarly, pernicious anaemia too occurs 
more frequently in group A subjects than group O. 
Group A is more susceptible to duodenal ulceration as 
well.13 Similarly blood groups A, B, and O are equally 
more susceptible to malaria infection, while blood group 
AB individuals are less susceptible.17 The same findings 
have been observed as blood group O is coming 
invariably higher in infertile patients, followed by blood 
group B and A . 

In multivariate logistic regression analysis for 
knowing the risk of otitis media with effusion (OME) 
between children with different blood groups, showed 
that blood group and OME were found to be statistically 
related. Considering children of blood group A as a 
reference, children with blood group O had a 
statistically significant lower risk of OME, when 
compared with children with blood group B. Thus it was 
concluded that blood group O (and possibly AB) plays a 
preventive role.18  

Comparing Plasmodium falciperum and 
Plasmodium vivax, it was found that significantly lower 

frequency of plasmodium falciperum was observed 
among individuals with blood groups A and O, while, in 
groups B and AB, no difference in Plasmodium vivax 
and falciperum was observed.17 Study from Australia 
showed a very high incidence of coronary heart disease 
in blood group A subjects, while in Britain and Pakistan 
relationship between ischemic heart disease and blood 
group A has also been established.19–21 

In another study, a preliminary data showed an 
association between blood groups and serum markers 
‘triple screening’.11 There were no significant 
differences in the distribution of hCG and AFP between 
these two cohorts. However the uE3 values in Rh 
negative women were significantly lowered (median: 
0.85 MoM).22 It had been concluded that certain 
different perinatal events are associated with an 
increased risk of type 1 diabetes.23  

In the present study, group O was dominant in 
all infertile male patients, followed by B and A, while 
AB was less common. The Rh-positive and negative 
distribution in the studied population was 94.67% and 
5.32%, showing that prevalence of male infertility in 
blood group O is invariably higher than in all other 
ABO blood groups, and there is a strong relationship 
between blood group O and male infertility. 

We have, simply, made an attempt to generate 
preliminary data, to be useful for health planners, while 
making efforts to face the future health challenges for 
the region. Generation of this simple database of blood 
groups, will not only provides data about the frequency 
of blood groups among infertile males in case of 
regional calamities, but will also serves as a predictor of 
future burden of disease. 

CONCLUSION 
There was a strong relationship between blood group O 
and male infertility. Prevalence of male infertility in 
blood group O was invariably higher than in all other 
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ABO blood groups. This study may be an important 
addition to the field of andrology and for clinicians 
dealing with infertility to plan individual interventions 
for their patients. 

REFERENCES 
1. Bauer JD. Clinical laboratory methods. 9th.Edition. USA: Mosby 

Company MI; 1982.p. 353–76. 
2. Molison PL. Blood transfusion in clinical medicine 6th Edition. 

Oxford UK: Blackwell Scientific Publication; 1979.p. 239–66. 
3. Race RR, Sagner R. Blood group in man. 6th Edition. Oxford 

UK: Blackwell Scientific Publication; 1978.p. 12–4. 
4. Burns WG. The science of genetics. In: An Introduction to 

heredity. 4th Edition. New York: McMillan Publishing Company 
Inc; 1980. Pp. 179–80. 

5. Strickberger MW. Dominance relations and multiple alleles in 
diploid organisms. 2nd Edition. New York: McMillan Publishing 
Company, Inc; 1976.p.164–80. 

6. Hoffbrand AV. Post Graduate Haematology. 2nd Edition. London 
UK; Heinemann Professional Publishing Ltd; 1981.p. 270–80. 

7. Talib VH. Hand book of medical laboratory technology. 2nd 
Edition. New Delhi, India: CBS publishers; 1991.p. 205–10. 

8. Platt D, Muhlberg W, Kiehl L, Schmitt-Ruth R. ABO blood 
group system, age, sex, risk factors and cardiac infarction. Arch 
Gerontol Geriatr 1985;4:241–9. 

9. Horby J, Gyrtrup HJ, Grande P, Vester-gaard A. Relation of 
serum lipoproteins and lipids to the ABO blood groups in 
patients with intermittent claudication. J Cardiovasc Surg 
1989;30:533–7. 

10. Meade TW, Cooper JA, Stirling Y, Howarth DJ, Ruddock V, 
Miller GJ.  Factor VIII, ABO blood group and the incidence of 
ischaemic heart disease. Br J Haemator 1994;88:601–7. 

11. Green D, Jarret O, Ruth KJ, Folsom AR, Liu K. Relationship 
among Lewis phenotype, clotting factors and others 
cardiovascular risk factors in young adults. J Lab Clin Med 
1995;125:334–9. 

12. Khurshid B, Naz M, Hassan M, Mabood SF. Frequency of ABO 
and Rh (D) blood groups in district Swabi N.W.F.P (Pakistan). J 
Sc Tech Uni Peshawar 1992;16:5–6. 

13. Arid, Bentall HH. A relationship between cancer of stomach and 
the ABO blood groups. Brit Med J 1953;1:799–801. 

14. Roberts JAF. Blood groups and susceptibility to disease. Brit J 
Prev Soc Med 1957;11:107–25. 

15. Shamim A, Hafeez MA, Ahmad MM. ABO and Rh blood 
groups: Markers of cardiovascular risk and association with lipids 
and other related risk co-variables in a Pakistani population. Proc 
Pak Acad Sci 2002;39(1):47–66. 

16. Jorgenson G. The ABO blood group polymorphism in the 
multifactorial genetic system. In: Human Genetics. 3rd Edition. 
New York: McGraw Hill; 967.p. 264. 

17. Singh N, Shukla MM, Uniyal VP, Sharma VP. ABO blood 
groups among malaria cases from district Mandla, Madya 
Pradesh. Indian J Malariol 1995;32(2):59–63. 

18. Apostolopoulos K, Labropoulou E, Konstantinos B, Rhageed S,  
Ferekidis E. Blood group in otitis media with effusion. 
J.Otorhinolaryngol Relat Spec 2002;64:433–5. 

19. Gracery M, Williams P, Smith P.  ABO regional deaths in 
Western Australia 1985-89 and 1990-94. Aust NZ J Public 
Health 2000;24:145–52. 

20. Whincup PH, Cook DO, Phillips AN, Shaper AG. ABO blood 
group and Ischemic heart disease in British men. Br Med J 
1990;300:1679–82. 

21. Khan IA, Farid M, Qureshi SM, Chaudray MA, Ishfaq M. 
Relationship of blood group Aye with ischemic heart disease. 
Pak J Med Res 2005;44(4):159–60. 

22. Sancken U, Bartels I. Preliminary data on an association between 
blood groups and serum markers used for the so-called "triple 
screening": free oestriol MoM values are decreased in rhesus-
negative (Rh-) women. Prenat Diagn 2001;21(3):194–5. 

23. Dahlquist GG, Patterson C, Soltesz G. Perinatal risk factors for 
childhood type 1 diabetes in Europe. The EURODIAB Substudy 
2 Study Group.   Diabetes Care 1999;22:1698–702. 

 Address for Corresponding: 
Dr. Zahoor Ahmed, Department of Biochemistry, Khyber Medical College, Peshawar, Pakistan. Cell: +92-333-9304808 
Email: zakhan70@yahoo.co.uk 


