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ABSTRACT

Introduction: Hypertension is a chronic medical condition and one of the most common life threatening non-communicable
disease. Familial patterns of hypertension suggests genetic factor as another important non-modifiable predisposing factor,
and ABO blood group is one of the such factor which needs to be studied in more detail.

Objectives:
1. To know the distribution of different blood groups among hypertensive patients.
2. To assess the association between blood groups with Hypertension and BMI

Material & Methods: This is a Prospective study done in ESIC medical college and hospital over a period of 3 months (Jan
2023 to Mar 2023). All adults of > 18yrs of age and who were hypertensive (primary) were included in the study, wherein
we had 300 cases. Along with blood pressure their height, weight and BMI was recorded. Blood grouping and Rh typing was
done simultaneously. Pregnant women and patients with secondary hypertension were excluded from the study.

Results: Blood group ‘O’was the most prevalent (n= 102; 34.0%) blood group in our study.This was followed by ‘A’ (n=93;
31.0%), ‘B’ (n=78;26.0%) and ‘AB’ (n=27; 9.0%). The highest average values of systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were recorded in blood group ‘B’. The observed differences in the mean values of blood pressure (BP)
indices across ABO blood groups were statistically significant. Maximum subjects with elevated blood pressure were found
in blood group ‘B’ (n=78; 26.0%) and significant association was observed between ABO blood groups and Hypertension
(p < 0.001). However, we did not find any significant association with BMI and gender among different blood groups.

Conclusion: In conclusion, our results suggest that hypertensive patients were found to be highest in blood group ‘B’ and
lowest in blood group ‘AB’. No correlation exists between the gender and BMI.
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1. INTRODUCTION

Hypertension is one of the major health problem in the world without early specific sign and symptoms. According to JNC,
systolic 90-119 mm of Hg and diastolic 60-79 mm of Hg is normal blood pressure. Hypertension is a condition where systolic
pressure is >120 mm of Hg and diastolic is >80 mm of Hg. Prehypertension (high normal), systolic blood pressure is 120-
139 mm of Hg and diastolic is 80-89 mm of Hg.!

In India, total prevalence for hypertension was 29.8% (95% ClI: 26.7-33).3 Age, gender, genetic factors and ethnicity were
non-modifiable risk factors of hypertension. 2

Hypertension is one of the major risk factors for cardiovascular mortality, which responsible for 20% - 50% of total deaths.
3 Factors like obesity, high cholesterol level, sedentary lifestyle, high fat and low fibers diet are major cause of hypertension.*
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Genetic factors responsible for hypertension were non-modifiable factor risk factors, as found by the family history of
hypertension among hypertensive patients. ABO blood group was one of them that requires to be investigated in detail. Since
hypertension is multifactorial, the ABO antigens might indirectly affect the arterial pressure. °

The ABO blood group system was the first human blood group system discovered by Landsteiner in 1900. ABO group was
distributed into four major blood groups A, B, AB and O depending upon detection of these antigens and agglutinins in
individuals.®

Determination of ABO blood groups is done by detecting A and B antigens. In addition, known red cells are used to detect
anti-A and anti-B in the serum, by a process called ‘reverse’ grouping. The ABO blood group is entirely and inherently
heritable, genetically detected at time of conception and became permanent for whole life. 7

The ABO blood-group pattern was one of the genetic pattern that gives the most valuable information regarding the early
detection of vulnerable groups. Various studies had found that different antigens of ABO blood group such as group A, group
B and group O had a higher risk of development of hypertension.® Though, controversial findings recorded by other study,
which did not find any relevant information that suggest the ABO blood group relationship with hypertension.®

In this current study we tried to find out the relationship between ABO blood group and hypertension along with BMI.
Objectives:

1. To know the distribution of different blood groups among hypertensive patients.

2. To assess the association between blood groups with Hypertension and BMI

2. MATERIAL & METHODS

This is a Prospective study done in ESIC medical college and hospital over a period of 3 months (Jan 2023 to Mar 2023).
All adults of > 18yrs of age and who were hypertensive (primary) were included in the study, wherein we had 300 cases.
Along with blood pressure their height, weight and BMI was recorded. Blood grouping and Rh typing was done
simultaneously. Pregnant women and patients with secondary hypertension were excluded from the study.

3. RESULTS
Table 1: Gender distribution according to blood group of patients
Blood group
Sex A AB B O Total
Female 41 17 44 52 154
26.6% 11.0% 28.6% 33.8% 100.0%
Male 52 10 34 50 146
35.6% 6.8% 23.3% 34.2% 100.0%
Total 93 27 78 102 300
31.0% 9.0% 26.0% 34.0% 100.0%

*chi-square test= 4.277, p-value = 0.238 (NS)

The data of 300 patients were analyzed. In total, 154 were female and 146 were female. Blood group ‘O’ was the most
prevalent (n= 102; 34.0%) blood group in our study. This was followed by ‘A’ (n=93; 31.0%), ‘B’ (n=78; 26.0%) and ‘AB’
(n=27; 9.0%).

Table 2: Relationship between Hypertension and age

Blood group
IAge Interval A \AB B O Total
20-29 1 0 1 3 5
20.0% 0.0% 20.0% 60.0% 100.0%
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30-39 6 2 7 7 22
27.3% 9.1% 31.8% 31.8% 100.0%
40-49 22 3 23 14 62
35.5% 4.8% 37.1% 22.6% 100.0%
50-59 28 9 30 38 105
26.7% 8.6% 28.6% 36.2% 100.0%
60-69 31 9 13 34 87
35.6% 10.3% 14.9% 39.1% 100.0%
>70 5] 4 4 6 19
26.3% 21.1% 21.1% 31.6% 100.0%
Total 93 27 78 102 300
31.0% 9.0% 26.0% 34.0% 100.0%

*chi-square test = 19,048, p-value = 0.212 (NS)

Majority of the study participants with hypertension 105 (35%) were observed in 50-59 yrs and least in 20-29 yrs (1%)
respectively. In age interval of 20-29 yrs majority of patients with hypertension belong to O blood group and least was found
in AB blood group. In age interval of 40-49 yrs majority of patients with hypertension belong to B blood group and least was
found in AB blood group. From the age group of 50-70 yrs and above majority of patients with hypertension belong to O
blood group and least was found in AB blood group. The relationship between hypertension and age is not statistically
significant (i.e p-value =0.212)

Table 3: Summary of study parameters

N Minimum Maximum Mean Std. Deviation
Age 300 26 79 54.15 10.841
Ht 300 1.34 1.82 15775 0.09033
Wit 300 36.0 112.0 64.015 12.5667
BMI 300 15.8 47.2 25.744 4.7441
Systolic BP 300 108 200 142.59 17.130
Diastolic BP 300 60 120 87.70 10.597
PP 300 20 110 54.94 13.225
MAP 300 37 140 105.21 13.376

This table presents the mean values of anthropometric and BP indices of the entire study sample (n=300). The average age,
height weight and BMI was found to be 54.15+10.8, 1.5+ 0.09, 64 + 12.5, 25.7+4.7 respectively. The average mean systolic
and diastolic BP was found to be 142+17.1& 87.7+£10.5 respectively.

Table 4: Comparison between mean systolic and diastolic BP with different blood groups

N Mean Std. Deviation
A 93 133.9032 1.40701
Systolic BP
AB 27 128.3333 2.09395
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B 78 142.8354 1.51429
O 102 138.2574 1.36860
Total 300 137.2200 4.63283
A 93 87.7097 1.67838
AB 27 81.8519 1.91560
Diastolic BP B 78 97.8608 2.01109
O 102 02.4356 1.17827
Total 300 91.4467 5.15387

Between groups, significant p value <0.001

The mean values of BP indices were higher in B blood group as compared to other blood group. i.e 142.835+1.51 and
97.8+2.01 respectively. And lowest level of systolic and diastolic BP was found in AB blood group i.e 128.3+2.09 and
81.85+1.91 respectively.

Table 5: Distribution and prevalence of hypertension, obesity and overweight in different blood groups

Blood group
BMI A AB B 0 Total
Normal 36 5 17 23 81
22.9 44.4% 6.2% 21.0% 28.4% 100.0%
Obese 41 14 41 62 158
25 or > 25.9% 8.9% 25.9% 39.2% 100.0%
Over-weight 14 6 17 15 52
23-25 26.9% 11.5% 32.7% 28.8% 100.0%
Under-weight 2 2 3 2 9
<18 22.2% 22.2% 33.3% 22.2% 100.0%
Total 03 27 78 102 300
31.0% 9.0% 26.0% 34.0% 100.0%

chi-square statistic = 14.032, p-value = 0.121 (NS)

Maximum 62(39.2%) had obesity in O blood group and least was found in AB blood group 14(8.9%). Patients with B blood
group were found to be maximum being overweight 17 (32.7%) and underweight 3(33.3%) respectively. The relationship
between hypertension, obesity and overweight in different blood groups was found to be statistically insignificant, p-value
=0.121.

4. DISCUSSION

This current study showed that blood group O was the most common type, and AB the least common. A Saudi Arabian
study also showed similar result. Reports of increased cardiovascular (CV) risks was found in different blood groups and
hypertension was considered as a commonest cardio-vascular risk. 1°

In our study, average age of the participants was 54.15 + 10.8 years. This was similar to Tabatabaie et al where mean age of
participants was 52.3+10.1 years. !* Majority of the participants in our study were females (51.34%) with male to female
ratio of 0.95:1. This is similar to study conducted by Teli et al in Puducherry. This relation of gender with ABO blood group
was statistically in-significant (p>0.05).%2
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In our study a positive association of hypertension with the ABO blood group is seen. In Tamil Nadu, Kondam et al
determined ABO blood groups had no relation with essential HTN. 3 Kaur et al had found that in hypertensive group,
commonest blood group was B (39.6%), followed by O group (34.6%), A group (20%), and AB group (5.8%).

In Iran a cross sectional study was conducted among 510 subjects, from them 208 (40.8%) were hypertensive, and the results
showed no association between the ABO blood groups and hypertension (p=0.815). Therefore, there was no evidence in
favor of the hypothesis that ABO blood groups might be risk factor for hypertension. *

Kesteloot and Van Houte reported an association between the ABO blood group and blood pressure among .42,000 Belgian
men. They displayed that those with blood type AB had the highest values of SBP and DBP. %°

In earlier studies, from northern part of India observed that AB blood group individuals had least chance of developing
hypertension compared to other groups 67, Maxwell and Maxwell found that the chances of hypertension in Glasgow were
highest in blood group O patients (53.04%), followed by A (33.62%), then B (11.02%) and lowest were in AB (2.32%)?8.
Alam et al. observed no significant difference in systolic and diastolic blood pressure among all blood groups.*®

Reports in literature on the relationship between ABO blood group and BMI are inconsistent 2°, with various authors
associating increased BMI with the presence of particular ABO antigens, while others have shown no association between
these two factors. 2!

ABO blood type and body weight may be biologically related probably through a pathway that involves thrombotic factors
like FVII because it is known that non-blood group O individuals have higher FVIII. For instance, increased BMI was
associated with a higher level of FVIII. Also, obesity is considered to be an inflammatory disease, and this phenomenon may
be linked to a hypothesized ABO blood antigen regulatory effect on inflammation.?? Nevertheless, such a molecular pathway
or any others have not been found, suggesting that association between ABO and BMI may be arbitrary.

Even large cohort studies by Jafari et al. 2 and Mascie-Taylor and Lasker®*failed to link BMI with either ABO or Rh
phenotype.

There is no significant association between BMI and ABO blood group which is in concordance with other studies.

5. CONCLUSION

In conclusion, our results suggest that blood group ‘B’ patients were found to be having higher mean systolic and diastolic
pressures and lowest in blood group ‘AB’. No correlation exists between the age, gender and BMI.
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