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Background: Many reports have appeared in recent years showing an association between blood 
groups and cardiovascular diseases. Clinical studies in developed countries have shown that 
individuals of the A blood group phenotype are more susceptible to Coronary Heart Disease 
(CHD). Methods: The present study was designed to investigate the correlation of ABO blood 
groups and CHD in the South Asian population. 252 CHD patients and 75 healthy controls were 
recruited from Karachi and Nawabshah, Pakistan. Results: The results obtained in this study show 
that the prevalence of CHD in blood group A is invariably higher than in all other ABO blood 
groups. It is striking that despite the fact that the most prevalent blood group among Pakistanis is 
phenotype B, the incidence of CHD is highest in individuals with blood group phenotype A. 
Conclusion: This suggests that a certain CHD risk is associated with phenotype A. Thus, we 
conclude that, in the Pakistani cohort investigated in the present study, blood group phenotype A 
is associated with a substantially increased risk for CHD, which seems independent of 
conventional cardiovascular risk factors. 
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INTRODUCTION 
Many reports have appeared in recent years 
suggesting an association between blood groups and 
various manifestations of heart disease. Most of these 
studies investigated patients with Coronary Heart 
Disease (CHD). The high incidence of CHD in the 
South Asian population is striking, particularly as this 
high incidence also persists in immigrants of South 
Asian origin living in industrialized or developed 
countries.1 This latter observation was first reported 
from Singapore, South Africa, and Trinidad in the 
1950s. Reliable population based data on coronary 
mortality from South Asia are not available,2 but it is 
known that a high coronary mortality is common to 
Gujrati Hindus, Punjabi Sikhs, and Muslims from 
Pakistan and Bangladesh.3, 4  
Clinical studies have shown that individuals of the A 
phenotype blood group are more susceptible to 
cardiovasular diseases .5,6 In British men, the 
incidence of ischaemic heart disease is higher in 
patients with blood group A.7 Likewise, in the 
Hungarian population, again blood group A is more 
common in patients with CHD.8 In a most recent 
study carried out in Copenhagen, Denmark, the 
Lewis blood group phenotype Le (a-b-) was found to 
be as sociated with an increased risk for CHD in men; 
this appears independent of conventional 
cardiovascular risk factors like smoking, obesity, 
diabetes mellitus, high cholesterol, triglycerides, etc.9 
This is contrasted by the Northwick Park Heart Study 
which showed that, in the investigated UK 
population, the incidence of ischaemic heart disease 
is significantly higher in patients with blood group 

phaenotype AB than in those with groups O, A or 
B.10 
The present study was designed to investigate the 
correlation of ABO blood groups and CHD in the 
South Asian population, as the distribution of ABO 
blood groups in South Asia is different from the one 
in Europe, Middle East, North Africa, USA, and 
Australia (Table 1)11-14 

MATERIALS AND METHODS 

327 non obese male and female subjects were 
selected for this study. Their ages ranged from 40 to 
55 years (Mean 52). Out of these, 75 were age and 
gender matched healthy controls, 152 were CHD 
patients, and 100 had arterial hypertension combined 
with CHD. All subjects were screened out for other 
systemic diseases like diabetes mellitus, carcinoma of 
any kind, tuberculosis, or rheumatism. 
Patients: 
252 CHD patients included in the present study were 
recruited from either the Cardiology Wards or Out 
Patient Departments of cardiac clinics in Karachi 
(Jinnah Postgraduate Medical Centre) and 
Nawabshah (People's Medical College Hospital), 
Pakistan. 
Healthy Controls: 
75 healthy volunteers were recruited from Karachi 
and Nawabshah and included in the study. In another 
part of the study, the overall Pakistani population and 
their ABO blood group distribution was used as 
control. 
The standard agglutination test as recommended by 
the Institute of Blood Transfusion of Pakistan was 
used to determine A, B, O and AB blood groups 
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(Institute of Blood Transfusion, Lahore, Pakistan, 
Techniques in Blood Grouping Serology, 1965). For 
determination of A, B, O and AB blood groups, a 
drop of blood was mixed with antisera, and 
agglutination was observed within two minutes. 
The risk of CHD was calculated according to the 
following algorithm: The occurrence of CHD (%) in 
the respective blood groups of the study cohort was 
divided by the occurrence of the respective blood 
group (%) in control individuals in either the cohort 
or the Pakistani population as a whole.  

RESULTS 
As shown in Table 1, in the cohort investigated in the 
present study, the incidence of CHD in individuals 
with blood group A is 46.71%, while this incidence is 
32.24% in individuals with blood group B, 17.76% in 
blood group O, and 3.29% in blood group AB. By 
comparison, the incidence of blood groups A, B, O, 
and AB in healthy subjects in the cohort is 17.3%, 
37.3%, 41.3%, and 4.0%, respectively. This results in 
CHD risks as shown in Table 2. The relative risk of 
CHD in individuals with blood group A is 3.14 fold 
that in blood group B, 6.35 fold that in blood group 
O, and 3.32 fold that in blood group AB. 
Extending the number of healthy control individuals 
beyond the study cohort by using the nationwide 
distribution of ABO blood groups in Pakistan, yields 
incidences of ABO blood groups in Pakistan as 
shown in Table 3. Taking into account the occurrence 
of ABO blood groups in the overall population of 
Pakistan as a whole, calculating the risk for CHD in 
the study cohort yields values as given in Table 2. 
The relative risk for CHD in individuals with blood 
group A, based on the extended control platform, is 
2.50 fold that in blood group B, 4.11 fold that in 
blood group O, and 6.05 fold that in blood group AB. 

Table 1: Frequency of ABO blood groups  in 
coronary heart disease patients and controls 

Control CHD Blood 
Group % % 

Age  
Mean ± SD 

A 17.3 46.71 52.57 ± 3.62 
B 37.3 32.24 53.35 ± 1.72 
O 41.3 17.76 53.29 ± 1.74 

AB 4.0 3.29 53.45 ± 1.04 
Total 75 252 327 

Table 2: Risk of coronary heart disease (CHD) by 
ABO blood group in the study cohort as compared 
to study controls (CHD Risk) and as compared to 
the overall Pakistani population (CHD Risk Pak) 

Blood Group CHD Risk CHD Risk Pak 
A 2.730 2.203 
B 0.870 0.881 
O 0.430 0.536 

AB 0.823 0.364 

Table 3  Distribution of ABO Blood Groups by 
Country* 

Country Blood Groups  
 A B O AB 

Australia 40% 10% 47% 3% 
Britian 42% 8% 47% 3% 
Germany 26.60% 13.40% 60% ? 
India 29% 28% 32% 11% 
Iraq 30.9% 22.5% 46.7% ? 
Israel 25.5% 16.7% 57.8% ? 
Morocco 18% 20.9% 61.1% ? 
Pakistan 21.20% 36.61% 33.14% 9.05% 
USA 41% 10% 45% 4% 
Yemen 19.4% 5.5% 75.1% ? 

Sources:Nasim et al., 1987; Afzal et al., 1977;  
Denborough, 1962; Medalie et al., 1971. 
Corresponding Author 

DISCUSSION 
In summary, the results obtained in this study show 
that, in this Pakistani cohort, the prevalence of CHD 
in blood group A is invariably higher than in all other 
ABO blood groups, very similar to the report by 
Whincup et al.7 from England, and from other parts 
of Europe2-6,8,10,13-15 or USA9. The clinical picture of 
CHD in South Asians is similar to that in Europeans. 
Smoking in South Asians living in England is 
generally less common than in Europeans.1 It has 
been suggested that atherogenic constituents in ghee 
(clarified butter), commonly used in South Asian 
cooking, constitute a possible cause of the high CHD 
risk among South Asians including Pakistanis.16 This 
has been supported by a report of McKeigue et al.2 
which states that South Asian immigrants to England 
and Wales have elevated mortality from CHD as 
compared to the indigenous British population. The 
South Asians consumed less saturated fat (S) and 
cholesterol and more polyunsaturated fat (P) and 
vegetable fibre. The P/S ratio of the South Asians' 
diet was 0.85, as compared to 0.28 in the diet of the 
indigenous British population. This was also reflected 
in the very high linoleic acid content of the 
immigrants' plasma lipids. The high incidence of 
CHD in South Asian immigrants cannot be explained 
by these facts alone, as the higher P/S ratio would 
rather be suggestive of a relative reduction of the 
CHD risk. Furthermore, plasma LDL levels are, on 
average, lower in South Asians than in Europeans.2 
The basis for advising South Asians to reduce 
saturated fat intake on a mass scale, so as to lower 
average plasma cholesterol, is therefore open to 
question. It is striking that, despite the fact that the 
most prevalent blood group among Pakistanis is 
phenotype B,11 the incidence of CHD is highest in 
individuals with blood group phenotype A. This 
sugges ts that an increased CHD risk is associated 
with phenotype A as compared to phenotype B and, 
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even more so, when compared with blood group 
phenotype O. Our results obtained in blood group 
phenotype AB are less conclusive, as, due to the 
scarcity of individuals with blood group AB among 
the Pakistani population, the number of individuals 
with phenotype AB included in the study was only.13 

CONCLUSION 
Thus, we conclude that, in the Pakistani cohort 
investigated in the present study, blood group 
phenotype A is associated with a substantially 
increased risk for CHD. This seems to be 
independent of conventional cardiovascular risk 
factors. It is assumed that this observation can be 
extrapolated to the Pakistani population, if not the 
South Asian population as a whole, as the study 
cohort, being recruited in the cosmopolitan area of 
Karachi and in Nawabshah, comprised a 
representative blend of the overall population of 
Pakistan and South Asia (Punjabi, Pathan, Sindhi, 
Uttar Pradeshi, Gujrati, Bengali, Behari, Rajastani, 
Balochi, Tamil). At present, the mechanisms 
underlying this observation are unknown. More work 
will be needed regarding blood group AB, because 
this is the least common blood group in the Pakistani 
population, and was the least well represented in our 
study. 
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