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Variation in the host ABO blood group may be associated with
susceptibility to hepatitis C virus infection
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SUMMARY

This study aimed to determine the relationship between hepatitis C virus (HCV) infection and
ABO/Rhesus blood groups, age and sex. A total of 20000 patients who came to donate blood in
the blood bank of GSVM Medical College, Kanpur were enrolled in the study. Demographic
data recorded for each patient included age, sex and blood group. Blood samples were tested for
anti-HCV antibodies and ABO/Rhesus blood group antigen typing was performed. The overall
positive rate of anti-HCV was 0-34%. We found that seropositivity for HCV increased with age.
Anti-HCYV antibodies were detected in 1/765 women (0-13 %), compared to 67/19235 men
(0:35%). Seroprevalence of HCV was found to be higher in blood group O individuals (0-42 %)
and lowest in blood group AB individuals (0-04 %). The results of this study demonstrate that
that HCV infection may not be related to age and sex but the possible association of blood group

antigens with HCV infection cannot be ruled out.
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INTRODUCTION

Hepatitis C virus (HCV) infection is the major cause
of post-transfusion non-A, non-B hepatitis. It is esti-
mated that 3% of the world’s population or almost
200 million individuals have chronic HCV infection
[1]. The prevalence varies broadly according to geo-
graphic area. The reported prevalence rates range
from 0-1% in countries like Iceland and Norway to
18-1%, as reported in Egypt [2]. The global sero-
prevalence of HCV in blood donors varies from 0-4 %
to 19-2% [3]. India is a country with HCV sero-
prevalence ranging between 0-12% and 4% [4]. The
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risk of transmission of HCV varies according to the
routes of infection. Epidemiological studies show that
the most efficient transmission of HCV is through
blood transfusion [5]. Differences in the risk of HCV
transmission by blood transfusion may be related to
the amounts of blood transfusion, the titre of virus
and host susceptibility factors that may modify the
efficiency of HCV transmission [6].

The distribution of ABO blood groups is often
found to be related to the frequency of certain dis-
eases in the population and to the resistance to infec-
tious diseases [7, 8]. Parasitological, bacterial or viral
infections have been found to occur more in persons
with certain blood groups [9]. In previous studies,
acute viral hepatitis has been reported to be more
frequent in persons with blood group ‘A’ than in
those with blood group ‘O’ [10]. ABO blood groups
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have been found to be associated with fibrosis severity
in chronic hepatitis C infection [11]. Whether the
statistical associations are valid or not, there is in-
creasing evidence that some blood groups may play a
biological role [12, 13].

In India there has been no reported relationship
between ABO blood groups and the presence of anti-
HCYV antibodies. Variations in immune response to
an infectious agent are often associated with age, sex
and several other host factors. Given such pieces of
evidence, we hypothesized that age, sex and blood
group may be associated with status of anti-HCV
antibodies, with emphasis on the interaction of blood
groups with the risk of developing infection.

METHODS
Study population

A total of 20000 blood donors, visiting Ganesh
Shankar Vidyarthi Memorial (GSVM) Medical
College, Kanpur, India from March 2004 to
December 2008 were included in the current study.
A blood sample (3 ml) was collected in EDTA from
apparently healthy blood donors belonging to all
socioeconomic groups. The blood bank caters for a
wide area of Northern India, therefore healthy donors
comprise most of the general population. Repeat do-
nors were not included in the study. A thorough
clinical history check, medical examination and
selection of donors were performed prior to obtaining
a signed consent form from all donors. The blood
group of each donor was tested and the donors were
categorized according to blood group, sex, age, and
correlated with risk factors.

Anti-HCV antibodies detection

All the donors were subjected to anti-HCV antibodies
detection by third-generation enzyme linked immuno-
sorbent assay (anti-HCV ELISA 3.0, Span Diagnos-
tics, India) along with other mandatory tests for
blood donation.

Statistical analysis

Statistical analysis was performed with SPSS software
version 11.5 (SPSS, USA). Z test was used for two
proportions, when there were more than two groups
x® test was performed. A P value <0:05 was con-
sidered to be statistically significant.
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Table 1. Relationship between HCV seropositivity
and selected variables in the general population in
Northern India

HCV
Risk factors n/N % 95% CI P value
Sex
Male 67/19235 0-35 0-2665-0-4334
Female 1/765 0-13  0-125-0-385  0-311

Age (years)

19-25 14/6058  0-23  0-1093-0-3507

26-35 37/9994  0-37 0-2508-0-4892

3645 14/3161  0-44 0-2089-0-6711

46-55 3/787 0-38 0-0498-0-8098 0-33
Rhesus group

Positive 66/19127 0-35 0-2663-0-4337
Negative 2/873 022  0-681-0-3919 0-7807
Blood group

A 12/4618 025  0-106—0-394

B 30/7426 040  0-256-0-544

AB 1/2032 004  0-045-0-125

(0] 25/5924 042 0-255-0-585  0-0456

n, HCV-positive cases; N, total donors; CI, confidence in-
terval.

RESULTS

Of the 20000 study subjects, only 68 (0-34%) were
HCYV seropositive and 19932 (99:66 %) were HCV
seronegative (Table 1). The prevalence of HCV in
male individuals was 0-35% (67/19235) compared to
0-13 % in females (1/765). The difference was found to
be statistically non-significant (P=0-311). HCV sero-
prevalence increased with age, 0-23% in the 19-25
years age group to 0:44% in the 3545 years age
group. The difference was statistically non-significant
(P=0-33). The HCV seroprevalence did not vary sig-
nificantly (P=0-7807) and was marginally high in the
Rhesus-positive group (0:34%) compared to the
Rhesus-negative group (0-22%). HCV prevalence
was found to be higher in blood group O at 0-42%
(25/5924) and lowest in blood group AB at 0-04 %
(1/2032). The proportion of HCV in AB blood group
was found to be significantly lower compared to A, B,
and O blood groups (P =0-0456).

DISCUSSION

In our study 20000 random blood donors were
screened for HCV status and were correlated with
individual characteristics such as sex, age and blood
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group. The current study showed 0-34% anti-HCV
seropositivity in healthy blood donors which is in ac-
cord with previous reports from North India (ranging
from 0-3% to 5-1%) [4, 6, 14] and from Western India
(ranging from 0-34% to 2-5%) [15, 16]. The variation
in HCV seropositivity may be due to differences in the
donor base, testing methodology and its stringent
regulation, the degree to which risk factors are
prevalent in the donor population, literacy rate and
self-exclusion by high-risk donors [17].

ABO blood groups are the most investigated
erythrocyte antigen system, and owing to the ease of
identifying their phenotypes they have been used as
genetic markers in studies of their associations with
various diseases [18]. Over the past 25 years, there has
been a large amount of work published on the chem-
istry of blood group antigens and tumour immu-
nology [12, 13]. Several studies have demonstrated the
association of blood groups with HBV infection
[19-22]. Poujol-Robert et al. [11] reported the associ-
ation of ABO blood group antigen with fibrosis
severity in HCV infection. A study conducted in
Taiwan showed the prevalence of HCV to be higher in
individuals with blood group O [23]. In our study,
individuals with blood group AB are found to be the
least susceptible to HCV infection. It is clear from
previous studies that blood group antigens do have
a significant biological role in several diseases.
Although the exact mechanism underlying the as-
sociation of blood group with HCV infection is un-
clear, it is plausible to hypothesize that blood group
antigens can influence HCV susceptibility via their
receptor-mediated affinity binding. These blood
group antigens (A, B, H, I, P, Lewis) apart from their
regular occurrence on red blood cell surface, are also
widely distributed throughout the body (e.g. on other
cells and sometimes in body fluids). On the other
hand, it is well known that HCV is an enveloped virus,
made up of glycoproteins [24]. Blood group antigens
are proven to be receptors for several microorganisms
[25-27]. Boren et al. [28] reported that the Lewis
blood group antigen, Leb (which has close associ-
ations with the ABO system) was the receptor for
Helicobacter pylori. A negative relationship of blood
group AB with H. pylori infection was reported by
Kanbay et al. [29]. Although the data is preliminary,
based on the current study as well as previous studies,
the role of blood group antigens in causing HCV in-
fection or in disease progression can not be ruled out.

The current study showed no significant difference
or association between HCV infectivity with sex
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which is in accord with previous studies [14, 30, 31].
In our study, in accord with earlier studies [31, 32],
younger individuals were found to be the least sus-
ceptible for HCV infectivity.

To the best of our knowledge, our study is the first
report from India to analyse the possibility of an as-
sociation of blood groups with HCV seropositivity.
Our findings suggest that further detailed multicentre
studies are warranted to confirm this relationship.
In addition, further molecular and functional studies
are warranted to investigate the association between
blood group antigens and HCV infection, in other
regions with a larger sample size.

In conclusion, our results implicate that individuals
with blood group AB may be associated with reduced
susceptibility to HCV infectivity. It will be of interest
to investigate whether blood group antigens play a
role in the binding of HCV to PBMCs/other cells or if
glycosyltransferases responsible for the formation of
blood group antigens create a stress that blocks HCV
replication.

ACKNOWLEDGEMENTS

We thank the staff of Blood Bank, GSVM Medical
College, Kanpur for their cooperation in conducting
this study. We also acknowledge the indispensable
help of Dr Vinay Singh during the preparation of this
manuscript.

DECLARATION OF INTEREST

None.

REFERENCES

1. Barth H, Liang TJ, Baumert TF. Hepatitis C virus
entry: molecular biology and clinical implications.
Hepatology 2006; 44: 527-535.

2. Anon. Hepatitis C: global prevalence. Weekly Epi-
demiological Record 1997; 72: 341-344.

3. Memon MI, Memon MA. Hepatitis C: an epidemi-
ological review. Journal of Viral Hepatology 2002; 9:
84-100.

4. Makroo RN, Raina V, Kaushik V. Prevalence of hepa-
titis C virus antibody in healthy blood donors. Indian
Journal of Medical Research 1999; 110: 123-125.

5. Conry-Cantilena C, et al. Routes of infection, viremia
and liver disease in blood donors found to have hepa-
titis C virus infection. New England Journal of Medicine
1996; 334: 1691-1696.

6. Choudhary N, et al. Effectiveness of mandatory
transmissible diseases screening in Indian blood


https://doi.org/10.1017/S0950268809991117

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Relationship between HCV infection, blood group, age and sex

donors. Indian Journal of Medical Research 1995; 105:
229-232.

Vogel VP, Pettenkofer HJ, Helmbold W. Uber die
populations genetik der ABO blutgruppen. Acta
Genetica (Basel) 1960; 10: 267.

Bhattacharya B, Talukder G, Panja SK. ABO blood
groups as related genetic variants of hyperlipidaemia.
Bulletin of the Institute of Postgraduate Medical
Education and Research 1978 ; 20: 99.

Lenka MR, Ghosh E, Bhattacharya PK. ABO and blood
groups in relation to hepatitis B surface antigen.
Transactions of the Royal Society of Tropical Medicine
and Hygiene 1981; 75: 688.

Zuckerman AJ, McDonald JC. ABO blood group and
acute hepatitis. British Medical Journal 1963; ii:
537-538.

Poujol-Robert A, et al. Association between ABO blood
group and fibrosis severity in chronic hepatitis C
infection. Digestive Diseases and Sciences 2006; 51:
1633-1666.

Garratty G. Do blood groups have a biological role?
In: Garratty G, ed. Immunobiology of Transfusion
Medicine. New York: Dekker, 1994, pp. 201-255.
Garratty G. Blood groups and disease: a historical
perspective. Transfusion Medicine Reviews 2000; 14:
291-301.

Jain A, et al. The Prevalence of hepatitis C virus anti-
bodies among the voluntary blood donors of New
Delhi, India. European Journal of Epidemiology 2003;
18: 695-697.

Arankalle VA, et al. Prevalence of anti-HCYV antibodies
in Western India. Indian Journal of Medical Research
1995; 101: 91-93.

Deshpande A, et al. Prevalence of hepatitis C virus

antibody in healthy blood donors. Indian Journal of

Hematology and Blood Transfusion 1998 ; 16: 71-72.
Thakral B, et al. Prevalence and significance of hepatitis
C virus (HCV) seropositivity in blood donors. Indian
Journal of Medical Research 2006; 124: 431-438.
Mourant AE, Kopec AC, Domaniewska-Sobezak K. T/e
Distribution of the Human Blood Groups and Other
Polymorphisms. London: Oxford University Press,
1976.

Emeribe AO, Ezezie GC. ABO blood groups distri-
bution in relation to hepatitis B surface antigen and the

https://doi.org/10.1017/50950268809991117 Published online by Cambridge University Press

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

1099

presence of lipoidophil antibodies. East African Medical
Journal 1992; 69: 146-148.

Lenka MR, Ghosh E, Bhattacharyya PK. ABO blood
groups in relation to hepatitis B surface antigen
(Australia antigen). Transactions of the Royal Society of
Tropical Medicine and Hygiene 1981 ; 75: 688—690.
Shanmugam J, et al. Prevalence of hepatitis B surface
antigen in blood donors and pregnant women from
southern Kerala. Indian Journal of Medical Research
1978; 68: 91-96.

Behal R, et al. Seroprevalence and risk factors for
Hepatitis-B virus infection among general population in
Northern India. Archives of Gastroenterology 2008 ; 45:
137-140.

Chang HC, et al. Risk factors associated with hepatitis
C virus infection in Taiwanese government employees.
Epidemiology and Infection 2001 ; 126: 291-299.

Choo QL, et al. Genetic organization and diversity of
the hepatitis C virus. Proceedings of the National
Academy of Sciences USA 1991 ; 88: 2451-2455.

Miller LH, et al. Erythrocyte receptors for Plasmodium
knowlesi malaria: Duffy blood group determinants.
Science 1975; 189: 561-563.

Miller LH, et al. The resistance factor to Plasmodium
vivax in Blacks. New England Journal of Medicine 1976
295: 302-304.

Kallenius G, et al. Occurrence of P-fimbricated
Escherichia coli in urinary tract infections. Lancet 1981;
2: 1369-1372.

Boren T, et al. Attachment of Helicobacter pylori to
human gastric epithelium mediated by blood group
antigens. Science 1993; 62: 1892—1825.

Kanbay M, et al. The relationship of ABO blood group,
age, gender, smoking, and Helicobacter pylori infection.
Digestive Diseases and Sciences 2005; 50: 1214-1217.
Paltanin LF, Reiche EM. Seroprevalence of anti-hepa-
titis C virus antibodies among blood donors, Brazil.
Revista de Savde Publica 2002 ; 36: 393-399.

Vardas E, et al. Prevalence of hepatitis C virus anti-
bodies and genotypes in asymptomatic, first-time
blood donors in Namibia. Bulletin of the World Health
Organization 1999 ; 77: 965-972.

Yano M, et al. Epidemiology and long term prognosis
of hepatitis C virus infection in Japan. Gut 1993; 34:
S13-16.


https://doi.org/10.1017/S0950268809991117

