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Background: ABO blood group has been found to be associated with the risk of several
malignancies, including gastric cancer, pancreatic cancer, ovarian epithelial and skin cancer. This
work was therefore aimed at assessing the ABO and Rh blood group antigens and risk associated with
human immunodeficiency virus (HIV) infection among blood donors.

Materials and methods: This is a retrospective cross-sectional analytical study carried out in the
department of Transfusion Medicine of a tertiary care teaching hospital blood bank for a period of 6
years i.e. January 2009 to December 2014. All blood donors either voluntary or replacement were
included in the study. Data retrieved from blood bank records included the ABO, Rh group and the
result of HIV serology. Statistical analysis was carried out using SPSS version 16, SPSS Inc, Chicago,
USA.

Results: A total number of 41652 blood donors were registered and screened during the study period.
The commonest blood group was O constituting 41.5% followed by B (32.6%), A (19.8%), AB
(6.1%) and Bombay (0.02%). Rh-D positive donors were 92.9% and remaining 7.1% were Rh-D
negative. The overall prevalence of HIV was 0.66%. Among total HIV seroreactive donors 42.6%
were O blood group, B-27.8%, A-22.2% and AB-7.4%. Among the total seroreactive group, 93.5%
had Rh-D positive blood group and remaining 6.5% had Rh-D negative blood group.

Conclusion: In this study conducted to determine the predominant blood group antigen and its
association with HIV seroreactivity. The frequency of HIV among blood donors had maximum
association with blood group O positive but not statistically significant. Larger scale studies at
molecular level are required to improve the knowledge of this aspect.

Copyright © 2015 Sreedhar Babu. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

The ABO blood group system, which was the first human
blood group system to be discovered (Landsteiner ef al., 1931),
remains the most important in transfusion practice. Hirszfeld
and Hirszfeld (Hirszfeld et al., 1919) showed the frequencies of
blood groups A and B differ between populations. Their
observations raised fundamental questions regarding the causes
of these differences, which were eloquently summarized by
Mourant et al. 1978. One of the most significant disease
associations described for non-O (subjects of blood group A, B,
or AB) versus O subjects is susceptibility to arterial and venous
thromboembolism (VTE) (Jenkins and O’Donnell, 2006;
Tregouet et al., 2009). Non—group O patients have a greater
risk of VTE than patients of group O and have greater levels of
von Willebrand factor (vWF) and factor VIII (Jenkins and
O’Donnell, 2006; Kamphuisen et al., 2001). ABO blood
group has been found to be associated with the risk of several
malignancies, including gastric cancer, pancreatic cancer,
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ovarian epithelial and skin cancer (Greenwell ef al., 1997).
This work was therefore aimed at assessing the ABO and Rh
blood group antigens and risk factors associated with human
immunodeficiency virus (HIV) infection among blood donors.

MATERIALS AND METHODS

This is a retrospective cross-sectional analytical study carried
out in the department of Transfusion Medicine of a tertiary care
teaching hospital blood bank for a period of 6 years i.e. January
2009 to December 2014. All blood donors either voluntary or
replacement, eligible to donate blood and blood components as
per the Drugs and Cosmetics act,1940 and rules,1945 (Malik,
2011) and who registered at our blood bank during the study
period were included in the study. Voluntary donations were
taken either at the blood bank or at voluntary blood donation
camps. Replacement donors were either relatives or friends of
patients. Data retrieved from blood bank records included the
ABO, Rh group and the result of HIV serology.
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Sample collection and laboratory testing

Five millilitre (5 mL) of blood samples in acid citrate dextrose
(ACD) and 5 mL of plain blood samples were collected from
the donors following written informed consent and
phlebotomy. After blood donation, ABO grouping and Rh
typing was done by tube agglutination method. Both forward
(cell grouping) and reverse grouping (serum grouping) were
done. Antisera used for ABD were monoclonal anti-A,
monoclonal anti-B, monoclonal anti-D (IgM) and for Bombay
blood group anti-H lectin (Tulip diagnostics (P) Ltd, Goa,
India). Final blood group was confirmed only if both forward
& reverse groups are identical. Samples were then analyzed for
HIV p24 antigen and antibodies to HIV-1 and 2 (Microlisa
HIV Ag and Ab, J.Mitra and Co. Pvt. Ltd, New Delhi, India)
by ELISA method strictly following the manufacturer’s
instructions. Any serum found reactive by the first assay was
retested using a second assay by different manufacturers
ELISA kits (Erba Sure HIV gen4 for HIV p24, anti HIV-1
and 2). Comparison of categorical data between seroreactive

RESULTS

A total of 41652 blood donors were registered during the
period of study. Analysis of ABO blood group system observed
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Figure 1. Distribution of Rh-D among the study population

Table 2. Distribution of blood groups in relation to the HIV
serological status

. . . Blood group HIV* seropositive (%)  HIV seronegative (%)
and non-reactive blood donors was done using Chi-square test. ositive 76 (16.7) 7553 (153)
All statistical analysis was carried out at 5% level of A Eegative 1(0.4) 615 (1.5)
significance and a p-value <0.05 was considered significant. B positive 82 (29.7) 12583 (30.4)
Statistical analysis was carried out using SPSS version 16, iglel;%at@:{e Z 9(2(65)9) 3;39(2(52)7)
: ositive . .
SPSS Inc, Chicago, USA. AB negative 0 (0) 169 (0.4)
O positive 111 (40.2) 15915 (38.5)
Table 1. Distribution of blood groups during the study period O negative 10 (3.6) 1238 (3)
Bombay positive 0 8(0.02)
Blood group Rh-D status Total No. of donors (x) Total (x) Bombay negative 0 1 (0.002)
A Positive 7629 (18.3) 8245 (19.8) Total 276 0.7) 41376
Negative 616 (1.5) *Human Immunodeficiency Virus P=0.157
B Positive 12665 (30.4) 13587 (326)
Negative 922 (2.2) Table 3. Distribution of Rh-D blood group in relation to the HIV
AB Positive 2368 (5.7) 2537 (6.1) serological status
Negative 169 (0.4)
o ;gzgtli\;ee 16;) 221?8(?‘;5) 211275‘; Rh-D ététus HIV seropositive (%) HIV seronegative (%)
Bombay Positive 8 (0.02) 9(0.02) D-positive 258 (93.5) 38438 (92.9)
Negative 1 (0.002) D-negative 18 (6.5) 2938 (7.1)
Total 41652 41652 Total 276 (0.7) 41376
*Human Immunodeficiency Virus P=0.157
Table 4. Comparative data on distribution of blood groups in relation to the HIV serological status
Study done by Place and population of the study Blood group
0O (%) A (%) B (%) AB (%)
Sayal et al. (1996) Pune, India. 38.5 26.9 25 9.6
HIV infected patients, HIV surveillance centre.
Tyagi et al. (2013) Greater Noida, India. 18.2 36.4 44.5 0
Healthy blood donors
Ravikumar et al. (2013) Guntur, India. 57.14 13.09 28.57 0.59
ZED research lab.
Patients requested for serological status.
Mohammad Ali et al. (2014) Tehran. Iran. 29.6 44.4 16.7 8.3
Blood donors
Abdulazeez et al. (2008) Adamawa state, Nigeria. 42.1 11.1 9.4 8.7
Apparently healthy subjects
Otori et al. (2013) Zaria, North western zone in Nigeria. 45.5 26.8 24 43
HIV positive patients
Nneli et al. (2004) Enugu, Nigeria. 65.05 19.45 14.24 1.74
Pregnant women
Igbeneghu et al. (2015) South Western Nigeria. 47 27.3 23.1 2.6
Individuals attending to HIV clinics
Damulak et al. (2011) North central Nigeria. 55.6 11.1 27.8 5.5
Blood donors
Our study Tirupati, India. 43.8 17.1 322 6.9

Blood donors




15163

International Journal of Current Research, Vol. 7, Issue, 04, pp.15161-15164, April, 2015

that O blood group was the commonest among the total donors
17274 (41.5%), B blood group was seen in 13587 (32.6%),
8245 (19.8%) had A blood group, 2537 (6.1%) had AB blood
group and 9 (0.02%) had Bombay blood group (Table 1).
Among total blood donors 38696 (92.9%) were Rh-D positive
and remaining 2956 (7.1%) were Rh-D negative (Figure 1). In
the current study, the overall prevalence of HIV was 0.7%
(n=276). Among total HIV seroreactive donors 42.6% (n=121)
were O blood group, 27.8% (n=89) were B, 22.2% (n=47) were
A and 7.4% (n=19) were belongs to the blood group AB
(Table 2). Among the total seroreactive group 93.5% (n=258)
had Rh-D positive blood group and remaining 6.5% (n=18) had
Rh-D negative blood group (Table 3).

DISCUSSION

Blood groups are inherited as Mendelian codominant traits and
expected to occur in somewhat comparable frequencies in the
human race (Neil et al., 2003) But the differences exist in the
distribution of blood groups in various human populations.
This has been largely attributed to selection pressure as
endemic diseases appear to have a predilection for selected
blood groups leading to the demise of individuals bearing those
susceptible blood group antigens (Anstee, 2010; Pendu et al.,
2006). Blood groups have been reported by many researchers
in different parts of the world as factors predisposing to some
disecase conditions (Jains, 1970; Aird and Bentall, 1953).
Among these, HIV has emerged as one of the major public
health concerns of the 21* century. Some genetic factors have
been cited as contributors to HIV susceptibility or resistance,
among them blood groups such as ABO/Rh (Neil et al., 2003;
Sayal et al., 1996; Arendrup et al., 1991; Abdulazeez et al.,
2008- and Dirisu et al., 2011), Duffy (Bolton et al., 2011;
Lachgar et al., 1998; Lachgar et al., 2011 and He et al., 2008),
and P (Lund er al, 2009). As the Swedish researchers
investigated, Plk Peripheral blood mononuclear cell were
highly resistant to R5 and X4 HIV-1 infection. In contrast, p
PBMCs showed 10- to 1000-fold increased susceptibility to
HIV-1 infection. Surface and total cell expression of P*, but not
CD4 or chemokine co receptor expression, correlated with
infection, ABO and Rh blood group polymorphisms may be
involved in viral transmission (Lund ef al, 2009). HIV
infection has been reported to occur in select blood groups in
some regions of the world. Most of the studies from India
(Sayal et al., 1996) and abroad (Dirisu et al., 2011 and Nneli et
al.,2004) reported a preponderance for infection in O Rh (D)-
positive and least among groups B positive and D-negative
ones. However, the results reveal insufficient statistical
analysis rendering the differences statistically insignificant.

In a study done by Bhanu ef al. 2011 observed O Rh positive
blood group was the commonest in 702 (40.13%) adult
seropositives, B Rh positive blood group was the next
commonest in 457(26.12%) followed by A Rh positive blood
group in 395(22.58%) and AB Rh negative was the least
commonly observed blood group. An Indian study which
determined the distribution of blood groups in 104 HIV
seropositives observed O blood group in 40 (38.5%)
individuals which was most common, A blood group was seen
in 28 (26.9%), 26 (25%) had B blood group and 10 (9.6%) had
AB blood group Y. In another Nigerian study which

determined ABO blood groups for 216 seropositives, 42.1%
were O group, 11.1% A group, 9.4% B group and 8.7% were
AB group and 5 out of 7 (71.4%) infected subjects with HIV-2
only, belonged to blood group AB (Abdulazeez et al., 2008).
Our study fairly correlating with these studies showing the
maximum seroreactivity in group O Rh positive blood donors
(40.2%), B Rh positive blood group donors were next
commonest in 29.7% followed by A Rh positive blood donors
in 16.7% and none of the AB Rh negative blood donors were
reactive for HIV. The seroreactive donors had 93.5% Rh
positive blood group while 6.5% were Rh negative. Bhanu et al
@ in their study observed, the adults seropositive group had
1649(94.28%) Rhesus positive blood group while 100(5.72%)
were Rhesus negative (Sayal et al., 1996). Most of the studies
showed that blood group “O” had maximum association for
HIV (Table 4) (Tyagi et al., 2013; Ravi kumar et al., 2013;
Mohammadali et al., 2014; Otoril et al., 2013 Igbeneghu et al.,
2015 and Damulak et al., 2013). This current scientific
information does not support a potential role for ABO blood
groups in HIV infection. We also don’t find any of statistical
significant correlation between the blood groups and HIV
seropositivity (p=0.157). In fact, evidence from other studies
would suggest the contrary for group O individuals. Since HIV
virions have been shown to acquire the blood group antigens of
the infected individuals (Neil et al., 2003; Arendrup et al.,
1991; Rachkewich et al., 1978), such virions would be
neutralized by naturally occurring antibodies in group O
individuals, thus offering protection in blood group-discordant
couples (Neil et al., 2003). It is noted, however, that this
protection will not be available if the source of infection was of
a similar blood group. Moreover, given the apparently uniform
risk of infection among ABO blood groups, it is doubtful if this
neutralization is of any clinical consequence, especially with
reference to HIV infection. It remains to be demonstrated then
whether HIV from blood group A or B is able to infect group O
CDy cells.

Conclusion

In this study conducted to determine the predominant blood
group antigen and its association with HIV seroreactivity, there
was no statistically significant association between blood group
antigens with HIV infection. We also attempted to create a
blood group database in our donor population which would
play a vital role in transfusion practices and future protocols.
Wide range of studies across nation would be required to
substantiate any association between blood groups and HIV
infection.

REFERENCES

Abdulazeez AA, Alo EB, Rebecca SN. 2008. Carriage rate of
human immunodeficiency virus (HIV) infection among
different ABO and Rhesus blood groups in Adamawa state,
Nigeria. Biomedical Research;19: 41-4.

Aird I, Bentall HH. 1953. A relationship between cancer of the
stomach and ABO group. Bri Med J;1:799-801.

Anstee DJ. 2010. The relationship between blood groups and
disease. Blood;115:4635-43.

Arendrup M, Hansen JES, Clausen H, Nielsen C, Mathiesen
LR, Nielsen JO. 1991. Antibody to histo-blood group A
antigen neutralizes HIV produced by lymphocytes from



15164

Suresh et al. Association of ABO and RH blood groups to HIV infection among blood donors in a blood bank of tertiary

care teaching hospital in southern India: A retrospective study

blood group A donors but not from blood group B or O
donors. AIDS;5: 441-4.

Banu A, Ahmed SM, Shastri S. 2011. Distribution of ABO and
Rh blood Groups in HIV seropositives at an integrated
counseling and testing centre in Karnataka, India.
SAARCTB ;8:42-5.

Bolton MJ, Garry RF. 2011.Sequence similarity between the
erythrocyte binding domain of the plasmodium vivax duffy
binding protein and the V3 loop of HIV-1 strain MN
reveals a functional heparin binding motif involved in
binding to the Duffy antigen receptor for chemokines.
Virology Journal;8:523.

Damulak OD, Bolorunduro SA, Egesie JO, Jatau ED, Yakubu
RK, Godit P et al. 2011. Discordant sero-positive HIV
antigen/antibody assays among voluntary blood donors in
North Central Nigeria. Int. ] Mod Biol Res 2013;1:15-20.

Dirisu JO, Alli TO, Adegoke AO, Osazuwa F.. A survey of
prevalence of serum  antibodies to human
immunodeficiency virus (HIV), hepatitis B virus (HBV)
and hepatitis C virus (HCV) among blood donors. North
American Journal of Medical Sciences;3:35-8.

Greenwell P. 1997. Blood group antigens: molecules seeking a
function? Glycoconj;14:159-73.

He W, Neil S, Kulkarni H, Wright E, Agan BK, Marconi
VC et,. 2008. Duffy antigen receptor for chemokines
mediates trans-infection of HIV-1 from red blood cells to
target cells and affects HIV-AIDS susceptibility. Cell Host
and Microbe;4:52-62.

Hirszfeld L, Hirszfeld H. 1919. Serological differences
between the blood of different races. Lancet;197:675-79.
Igbeneghu C, Odaibo GN, Olisekodiaka JM, Folarin OR,
Oseni BSA. 2015. ABO blood group and secretor status in
HIV infection in Osogbo, South Western Nigeria.

European Journal of Research in Medical Sciences; 3:1-7.

Jains RC.1970. ABOBlood group and Pulmonary
tuberculosis. Tubercle; 51:322-3.

Jenkins PV, O’Donnell JS. 2006. ABO blood group determines
plasma von Willebrand factor levels: a biologic function
after all? Transfusion;46:1836-44.

Kamphuisen PW, Eikenboom JCJ, Bertina RM. 2001. Elevated
factor VIII levels and the risk of thrombosis. Arterioscler
Thromb Vasc Biol;21:731-8.

Lachgar A, Jaureguiberry G, LeBuenac H, Bizzini B, Zagury
JF, Rappaport J et al. 1998. Binding of HIV-1 to RBCs
involves the duffy antigen receptors for chemokines
(DARC). Biomedicine and Pharmacotherapy;52:436-9.

Landsteiner K. 1931. Individual differences in human blood.
Science;73: 405

Lund N, Olsson ML, Ramkumar S, Sakac D, Yahalom
V, Levene C et al. 2009. The human P* histo-blood group
antigen provides protection against HIV-1 infection.
Blood;113: 4980-91.

Malik V. 2011. Law relating to drugs and cosmetics, 22" ed:
Eastern Book Company Lucknow.

Mohammadali F, Pourfathollah A. 2014. Association of ABO
and Rh Blood Groups to blood-borne infections among
blood donors in Tehran—Iran. Iranian J Publ Health;
43:981-9.

Mourant AE, Kopec AC, Domaniewska-Sobczak K. 1978.
Blood Groups and Diseases. Oxford, United Kingdom:
Oxford University Press;.

Neil SJ, Magre S, McKnight A, Weiss RA. 2003. ABO blood
groups and HIV-1 infection. Antiviral Therapy ;8:134.

Nneli RO, Ekpo BO, Egene J, Ohaeri OC. 2004. Prevalence of
Rh and ABO blood groups in HIV seropositive pregnant
women in Enugu, Nigeria. Nigerian Journal of
Physiological Sciences;19:7-9.

Otoril MO, Aminu M, Mukhtar HM, Okojokwu OJ. 2013.
Predominant blood group antigen and risk factors
associated with HIV infection among HIV positive patients
in Zaria, Kaduna state, Nigeria. [JPCBS;3:1052-60.

Pendu JL, Ruvoen-Clouet N, Kindberg E, Svensson L. 2006.
Mendelian resistance to human norovirus infections.
Seminars in Immunology;18:375-86.

Rachkewich RA, Crookston MC, Tilley CA, Wherrett JR.
1978.  Evidence that blood group A antigen on
lymphocytes is derived from the plasma. Journal of
Immunogenetics;5: 25-9.

Ramsuran V, Kulkarni H, He W, Mlisana K, Wright EJ,
Werner L et al. 2011. Duffy-null associated low neutrophil
counts influence HIV-1 susceptibility in high-risk South
African black women. Clinical Infectious
Diseases;52:1248-56.

Ravi kumar M, Srinivasa rao M, Pulicherl KK, Ghosh M,
Hemanth kumar M, Rekha VPB et al. 2013. Studies on the
distribution of hepatitis B (HBV) and human
immunodeficiency virus (HIV) - their relation to blood
groups and rhesus (Rh) factor in Guntur district of Andhra
Pradesh, India. Asian j pharm clin res;6:109-11.

Sayal SK, Das AL, Nema SK. 1996. Study of blood groups in
HIV seropositive patients. Indian J Dermatol Venereol
Leprol;62:295-7.

Tregouet DA, Heath S, Saut N, Andreani CB, Schved JF,
Pernod G. 2009. Common susceptibility alleles are unlikely
to contribute as strongly as the FV and ABO loci to VTE
risk: results from aGWAS approach. Blood;113:5298-303.

Tyagi S, Tyagi A. 2013. Possible correlation of transfusion
transmitted diseases with Rh type and ABO blood group
system.  Journal of Clinical and  Diagnostic
Research;7:1930-1.

skeosk sk skokosk



