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Background: Hypertension has been termed ‘silent killer’ a chronic illness with adverse effects
principally involving the central nervous system, the retina, the heart and the kidneys. Since
hypertension is multifactorial, the ABO antigens may indirectly influence arterial pressure. This study
was conducted to evaluate the prevalence of ABO and Rh blood groups among controls and
hypertensives to assess the relationship between hypertension and blood group. Methods: This cross-
sectional study included 300 apparently healthy, normotensive controls and 500 hypertensive subjects.
The basal blood pressures were determined using palpatory and auscultatory method in both control
and hypertensive group and their blood groups were determined using the slide haemagglutination
technique. Statistical analysis was done using Chi-square test. Results: The frequency of ABO blood
groups in both control and hypertensive group was found to be B>O>A>AB. The prevalence of blood
group B and O was found to be increased in hypertensive group by 3%, prevalence of blood group A
and AB was found to be decreased by 4.3% and 1.5% respectively, but was not significant statistically
(p>0.05). Conclusion: There is no correlation of developing hypertension with a particular blood group.
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INTRODUCTION

Hypertension is an asymptomatic condition, therefore
people are unaware of their high blood pressure. This is
the main reason that it remains undetected leading to
organ damage. It is estimated to cause 7.1 million deaths
globally (13% of total).! In developing countries,
hypertension is on the rise due to the increase in
urbanization and adoption to western lifestyles.’
Hypertension in adults affects the quality of life of
people and economic burden of the country.’ People get
aware of being hypertensive only after developing its
complications.

Diagnosis of hypertensive patients is very
important as it can easily be prevented by recognizing
its probable risk factors.* Hypertension is dependent on
modifiable and non-modifiable factors. Obesity and
weight gain are the strongest modifiable independent
risk factors in developing hypertension.’ Familial
patterns of hypertension suggests genetic factor as
another important non-modifiable predisposing factor,
and ABO blood group is one such factor which needs to
be investigated in more details.

The ABO blood groups are determined by
presence or absence of antigen A and B on membrane of
human red blood cell. These blood group antigens,
which are actually complex oligosacharide differ in their
terminal sugar.’ The antibodies against red blood cell
antigens are called agglutinins, which are present in the
sera of individuals whose red cells lack corresponding
antigen. The presence of these antigens and agglutinins
in individuals, divides them into 4 major blood groups
A, B, AB and 0.*" In addition, if human RBCs contain
another important antigen D, the blood is known as

Rhesus (Rh) positive, while persons without antigen D
in their RBCs are termed Rh negative.*” Immunological
characteristics determine and classify the differentiation
of blood by type.'’

Studies have shown that various blood group
phenotypes have been implicated in increased
susceptibility to certain diseases'', e.g., Helicobacter
pylori and increased risk of peptic ulcer'>", haemolytic
uremic syndrome, and Escherichia coli', elevated
serum antibody titer levels to Vibrio cholera”,
carcinomas'® and infertility in women'’. Thus its
frequency distribution follows a known pattern governed
by gene transmission, and varies with the race and
geographical distribution of human being."®

Familial patterns of primary hypertension
suggests that there could be some genetic factors for the
development of hypertension. There are reports of
increased cardiovascular (CV) risks in different blood
groups and increase in BP is considered as a common
CV risk. The ABO system is one such genetic make-up
that can provide much valuable information for early
detection of vulnerable groups.

Some studies suggest that those carrying the
ABO blood group sublet A"?°, group B*'*, group O**
*% have a greater risk of developing hypertension. On the
contrary, some studies’”** could not find relevant data in
favour of subjects with the ABO blood group being
susceptible to hypertension. Though the blood type
cannot be modified as a risk factor, having knowledge
of the relationship between blood groups and heart
disease can help to improve the control of other
modifiable risk factors of developing hypertension.
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The objectives of this study were to evaluate
the prevalence of hypertension in various ABO and Rh
blood group subjects, and to see any association
between ABO and Rh blood groups with hypertension.

SUBJECTS AND METHODS

It was a crosssectional study carried out in two groups
of subjects. The Control group included 300 normal,
healthy subjects in the age group 20-70 years, males
and females, attending a general medicine outpatient
department of Sri Guru Ramdas Institute of Medical
Sciences and Research, Amritsar. The Study group
comprised of 500 age-matched male and female
subjects having essential hypertension.

Criteria for inclusion were blood pressure
more than 140/90 mm Hg to be included in study group
and below it to be included in control group. Subjects
with diabetes mellitus and renal hypertension (serum
creatinine levels above 1.5 mg/dl) were not included in
the study. The written and informed consent of the
subjects was obtained prior to collection of data.

Conventional slide agglutination tests were
done to determine the blood groups and Rh factor. The
blood pressure was recorded using mercury sphygmo-
manometer by palpatory and auscultatory methods.
Systolic and diastolic blood pressure of each subject was
recorded in the resting supine position. Three readings
were recorded on each subject and their average was
taken as final record. Individuals with raised blood
pressure (BP) values of systolic blood pressure above
140 mmHg and diastolic blood pressure above 90
mmHg were classified as hypertensive.

Statistical analysis of data was done by
applying Chi-square test to see any association of blood
groups and hypertension.

RESULTS

This crosssectional study was conducted on 800
subjects, 406 males and 394 females, out of which 500
(261 males and 239 females) were from hypertensives
group and 300 (145 males and 155 females) were from
control group who were randomly selected from the
General Medical OPD.

study subjects showing blood group B (39.6%),
followed by O (34.6%), A (20%), and AB (5.8%). The
percent distribution of ABO blood groups in the Total
study group of 800 was found to be (38.5%) blood
group B, (33.5%) O, (21.62%) A, and (5.12%) AB.
There was an increase in prevalence of hypertension by
3% in blood group B and O, and a decrease in
prevalence of hypertension by 4.3% in blood group A,
and 1.5% in blood group AB which was not statistically
significant (p>0.05). (Table-1).

The percentage distribution of Rh factor in the
control group showed 91% Rh+ve and 9% Rh-ve, while
hypertensive group showed 93.6% Rh+ve and 6.4% Rh
-ve. The percentage distribution of Rh factor in total
group of 800 subjects was found to be 92.62% Rh+ve
and 7.37% Rh-ve. There was increase in prevalence of
Rh+ve by 2.6% and decrease of Rh-ve by 2.6% in the
hypertensive group which was statistically not
significant (p>0.05). (Table-2).

In Control group the genderwise percentage
distribution of blood group A was more in males while
the percentage distribution of blood group B, AB and O
was increased in females. In hypertensive group the
percentage distribution of blood group A, B, and O was
increased in males and blood group AB was increased
in females (Table-3). Blood groups in both genders do
not vary significantly (p>0.05).

In the hypertensive group Rh+ve males were
93.48% and females were 93.72%, while Rh-ve males
were 6.51% and females were 6.27% respectively,
showing no significant variation in males and females
(p>0.05). Thus hypertension was not related to blood
group or gender. (Table-4).

Table-1: Frequency and distribution of ABO blood

groups [n (%)]
Blood group Control Hypertensive Total
A 73 (24.33) 100 (20) 173 (21.62)
B 110 (36.66) 198 (39.6) 308 (38.5)
AB 22 (7.33) 29 (5.8) 41 (5.12)
[8) 95 (31.66) 173 (34.6) 268 (33.5)
Total 300 500 800

p=0.29

Table-2: Frequency and distribution of Rh factor

The percentage distribution of ABO blood [n(%)]
groups in the Control group of 300 normotensives Rh factor Control Hypertensive Total
showed predominance of blood group B (36.66%), Rh+ve 273 O1) 468 (93.6) 741 (92.6)
followed by O (31.66%), A (24.33%), and AB (7.33%) Rh-ve 270) 32 (6.4) 59 (7.37)
. Total 300 500 800
in both sexes. The same prevalence of blood groups (B, =029
O and AB) was observed in Hypertensive group of 500

Table-3: Genderwise distribution of ABO blood groups [n (%)]
Blood Group Control Male Control Female Total Hypertensive Male | Hypertensive Female Total
A 40 (54.79) 33 (45.20) 73 (24.33) 51(51) 39 (39) 100 (20)
B 50 (45.45) 60 (54.54) 110 (36.6) 112 (56.56) 86 (43.43) 198 (39.6)
AB 10 (45.45) 12 (54.54) 22 (7.33) 13 (44.82) 16 (55.17) 29 (5.8)
0 45 (47.36) 50 (52.63) 95 (31.66) 92 (53.17) 8 (146.82) 173 (34.6)
Total 145 (48.3) 155 (51.66) 300 261 (52.2) 239 (47.8) 500
-value p=0.45 p=041
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Table-4: Genderwise frequency and distribution of Rh factor [n (%)]

Rh factor Control Male Control Female Total Hypertensive Male | Hypertensive Female Total
Rht+ve 132 (91.03) 141 (90.96) 273 91 244 (93.48) 224 (93.72) 468 (93.6)
Rh-ve 13 (8.96) 14 (9.03) 27(9) 17 (6.51) 15 (6.27) 32 (6.4)
Total 145 (48.33) 155 (51.66) 300 261 (52.2) 239 (47.8) 500
p-value 0.45 0.94

DISCUSSION CONCLUSION & RECOMMENDATIONS

High blood pressure is a major public health problem in
India, rapidly increasing in wurban and rural
populations.®”°  Majority of hypertensive subjects
remain undetected due to its initial asymptomatic
course, and thus its control is inadequate. This calls for
urgent prevention and control measures for
hypertension.”’ Studies suggest the genetic basis of
essential hypertension in populations of different
ethnicity.”>** Thus, a non-modifiable factor like blood
group can be used as a predictor for hypertension and its
awareness in the population can be used to initiate
lifestyle modifications in the susceptible category.

In India, the ABO blood group frequency is
variable, the frequency of blood group B is 6% in
Negritos of Andamans while it is 48% in Birijas of
Bihar. On the other hand blood group A is 20-30% in
Western and Eastern Himalayas.® The blood group
frequency distribution in North India is B>O>A>AB.
There is a mixed population of Caucasian and
Indoscythian racial stock in the state of Punjab, and the
blood group frequency is B (34-39%)>0O (30.0-
31.5%)>A (20%)>AB (7.8%).” Our study also
observed similar frequency distribution B (38.5%)>0
(33.5%)>A (21.62%)>AB (5.12%). Similarly, percent
distribution of Rh+ve (92.62%) and Rh-ve (7.37%) is in
accordance with earlier studies.

The increase in prevalence of hypertension
was observed in blood group B and O by 3%, while a
decrease in prevalence of hypertension was found 4.3%
and 1.5% in blood group A and AB respectively, but it
was not statistically significant. It can be concluded that
there is no association between ABO blood groups and
essential hypertension. Our results are consistent with
carlier studies.’”*® A significant association was found
between the blood group B and O, and diastolic blood
pressure.””’  Various studies show  significant
association of hypertension with blood group B* >, and
blood group O***. Similarly, in our study, there was an
increase in hypertensives by 2.6% in Rh+ve, and a
decrease by 2.6% in Rh-ve, but it was not significant.

Genderwise percentage distribution of blood
groups B, AB and O is increased in females of the
control group while blood group A, B, and O increased
in males of hypertensive group but it does not vary
significantly. In other words inheritance of ABO blood
group is not related to gender. This study shows that
there is no association between development of
hypertension in a particular blood group.

Blood group B is the most prevalent blood group in
North Indian Punjabi populaton. The frequency of
occurrence of hypertension was found to be highest in
blood group B and O, but it was statistically not
significant. Certain precautions may be taken against
hypertension in hypertension susceptible blood groups
right from their childhood in some specific blood group
population. More studies to genetic level may be done
and anti-hypertensive medication engineered to help in
combating the consequences of hypertension.

ACKNOWLEDGEMENTS

We are thankful to the Director, Principal, and members
of Ethical Committee for granting permission to conduct
this study. We are also thankful to hospital staff and
patients for their cooperation in data collection.

REFERENCES

1. Goldman L, Ausiello DA. Cecil Textbook of Medicine (22™ ed).
Philadelphia: Saunders: Elsevier Health Sciences; 2003. p. 348.

2. Castelli WP. Epidemiology of coronary heart disease: the
Framingham study. Am J Med 1984;76(2A):4-12.

3. Erhun WO, Olayiwola G, Agbani EO, Omotoso NS.
Prevalence of hypertension in a university community in South
West Nigeria. Afr J Biomed Res 2005;8:15-9.

4.  Eric HA, Joseph L. Vascular disease and hypertension. In:
Andreoli TE, Carpenter CC, Griggs RC, Loscalzo J, (Eds). Cecil
Essentials of Medicine. 6™ ed. Michigan: WB Saunders;2004. p.
155-73.

5. Kasper LD, Braunwald E, Hauser S, Longo D, Jameson JL,
Fauci AS, (Eds). Harrison’s Principles of Internal Medicine,
(16" ed). Vol I. USA: McGrawHill; 2005.

6.  Ganong WF. Review of Medical Physiology (21% ed) USA:
McGraw-Hill; 2003.

7.  Conteras M, Lubenko A. Immunohaematology: Introduction. In:
Hoffbrand AV, Lewis SM, Tuddenham EGD, (Eds).
Postgraduate Haematology (4" ed). London UK: Arnold
Publishers; 2001.

8. Green C. The ABO, Lewis and related blood group antigens; a
review of structure and biosynthesis. FEMS Microbiol Immunol
1989;47(6-7):321-30.

9.  Hughes-Jones NC, Gardner B. Red Cell agglutination: the first
description by Creite (1869) and further observation made by
Landois (1875) and Landsteiner (1901). Br J Haematol
2002;119(4):889-93.

10. Morgan WT, Watkins WM. Unravelling the biochemical basis of
blood group ABO and Lewis antigenic specificity. Glycoconj J
2000;17(7-9):501-30.

11.  Blackwell CC. The role of ABO blood groups and secretor status
in host defenses. FEMS Microbiol immunol 1989;47(6-7):341-9.

12.  Alkout AM, Blackwell CC, Weir DM, Poxton IR, Elton
RA, Luman W, et al. Isolation of a cell surface component of
Helicobacter pylori that binds H type 2, Lewis(a), and Lewis(b)
antigens. Gastroenterology 1997;112(4):1179-87.

http://www.pps.org.pk/PJP/12-2/Manjeet.pdf 13



Pak J Physiol 2016;12(2)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Alkout AM, Blackwell CC, Weir DM. Increased inflammatory
responses of persons of blood group O to Helicobacter pylori. J
Infect Dis 2000;181(4):1364-9.

Blackwell CC, Dundas S, James VS, Mackenzie DA, Braun
IM, Alkout AM, et al. Blood group and susceptibility to disease
by Escherichia coli O157. J Infect Dis 2002;185(3):393-6.
Swerdlow DL, Mintz ED, Rodriguez M, Tejada E, Ocampo
C, Espejo L, et al. Severe life threatening cholera associated
with blood group O in Peru: implications for the Latin American
epidemic. J Infect Dis 1994;170(2):468-72.

Su M, Lu SM, Tian DP, Zhao H,Li XY,Li DR, et al.
Relationship between ABO blood groups and carcinoma of
esophageus and cardia in Chaoshan inhabitants of China. World J
Gastroenterol 2001;7(5):657-61.

Lurie S, Sigler E, Weissman A, Rabinerson D, Barash A.
Association of the Lewis blood-group phenotype with infertility
in women. Int J Fertil Women Med 1998;43(3):155-8.

Mourant AE, Kopec AC, Domaniewska-Sobczak K. Blood
Groups and Diseases. Oxford: Oxford University Press; 1978.
Ismagilov MF, Petrova SE. ABO blood group system and
vegetative-vascular disorder in children. Zh Nevropatol
Psikhiatr Im S S Korsakova 1981;81(10):1487-8.

Platt D, Miihlberg W, Kiehl L, Schmitt-Riith R. ABO blood
group system, age, sex, risk factors and cardiac infarction.
Arch Gerontol Geriatr 1985;4(3):241-9

Sachdev B. Prevalence of hypertension and associated risk
factors among nomad tribe groups. Antrocom 2011;7(2):181-9.
Chandra T, Gupta A. Association and distribution of
hypertension, obesity and ABO blood groups in blood donors.
Iranian J Ped Hematol Oncol 2012;2(4):140-5.

Bhattacharyya S, Ganaraja B, Ramesh BM. Correlation between
the blood groups, BMI and prehypertension among medical
students. J Chin Clin Med 2010;51(2):78-82.

Nasreen AR. Blood groups and hypertension. J Baghdad Coll
Dent 2006;18(2):68-70.

Kaur M. Association between ABO blood group and
hypertension among post-menopausal females of North India.
Anthropologist 2014;17(2):677-80.

Nishi K, Gupta NK, Sharma SC. Study on the incidence of
hypertension and migraine in ABO blood groups. ISCA J
Biological Sci 2012;1(2):12-6.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

Tabatabale AH, Ali-Madadi M. Possible association between
ABO and Rh (D) blood groups and hypertension. Pak J Med Sci
2012;28(1):235-7.

Gillum RF. Pressure and obesity in adolescent. J Natl Med Assoc
1991;83(8):682-8.

Pal GK, Adithan C, Ananthanarayanan PH, Pal P, Nanda N,
Thiyagarajan D, et al. Association of sympathovagal imbalance
with cardiovascular risks in young prehypertensives. Am J
Cardiol 2013;112:1757-62.

Gupta R, Guptha S. Strategies for initial management of
hypertension. Indian J Med Res 2010;132:531-42.

Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK,
He J. Global burden of hypertension: Analysis of worldwide
data. Lancet 2005;365:217-23.

Mohan V, Deepa M, Farooq S, Datta M, Deepa R. Prevalence,
awareness and control of hypertension in Chennai —The Chennai
Urban, Rural Epidemiology Study (CURES-52). J Assoc
Physicians India 2007;55:326-32.

Kondam A, Chandrashekar M, Suresh M, Purushothaman G,
Madhuri BA, Qairunnisa S. A study of incidence of hypertension
in ABO and rhesus blood group system. Int J Biol Med Res
2012;3:1426-9.

Barua S, (Ed). Human Genetics: An anthropological perspective.
Kolkata: Classique Books; 2002.

Bhasin MK, Walter H, Danker-Hopfe H, (Eds). The distribution
of genetical, morphological and behavioral traits among the
people of Indian region. New Delhi: Kamla-Raj Enterprises;
1992.

Nemesure B, Wu SY, Hennis A, Leske MC; Barbados Eye
Study Group. Hypertension, type 2 diabetes, and blood groups in
a population of African ancestry. Ethn Dis 2006;16(4):822-9.
Gogoi HS, Bora B. Prevalence of ABO and Rh positive blood
groups among the hypertensive male and female population in
greater Guwahati. Asian J Sci Tech 2016;7(3):2635-41.
Varghese A, Abraham ML, Ramachandran R, Thomas S. A
prospective study on the relationship between blood pressure and
blood group among adult male blood donors in a Tertiary care
center. Int J Clin Exp Physiol 2015;2:51-5.

Address for Correspondence:
Dr Manjeet Kaur, Associate Professor of Physiology, SGRDIMSAR, Amritsar, Punjab, India. Cell: +91-981-5311717
Email: manjeetdr@rediffmail.com

Received: 21 May 2016

Revised: 18 Jun 2016

Accepted: 19 Jun 2016

14

http://www.pps.org.pk/PJP/12-2/Manjeet.pdf



