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Introduction 
 

The surface of red blood cells contains different 
polysaccharides and proteins called blood group 
antigens. Approximately 700 erythrocyte antigens 
are discovered and part of them that are related to 
each other described into 33 blood group systems 
by the International Society of Blood Transfusion 
(TBTC), of which ABO and Rh groups system are 
the most important (1-3). 
“Blood group antigens plays a vital role in transfu-
sion safety, understanding genetics, inheritance 
pattern, researching population migration patterns, 

as well as resolving certain medico-legal issues” 
(1,4). In modern medicine besides their im-
portance in evolution, their relation to disease and 
environment is being increasingly important. 
Some blood groups can act as a receptor and lig-
and for bacteria, parasites and viruses. “The possi-
ble pathogenesis for this susceptibility is that as 
many organisms that may bind to polysaccharide 
on cells and soluble blood group antigens may 
block this binding” (5, 6). 

Abstract 
Background: The aim of this study was to investigate the prevalence of hepatitis B, hepatitis C, HIV and syphilis in-
fections in blood donors referred to Tehran Blood Transfusion Center (TBTC), and determine any association be-
tween blood groups and blood- borne infections between the years of 2005 and 2011. 
Methods: This was a retrospective study conducted at TBTC. All of the donor serum samples were screened for 
HBV, HCV, HIV and syphilis by using third generation ELISA kits and RPR test. Initial reactive samples were tested 
in duplicate. Confirmatory tests were performed on all repeatedly reactive donations. Blood group was determined by 
forward and reverse blood grouping. The results were subjected to chi square analysis for determination of statistical 
difference between the values among different categories according to SPSS program. 
Results: Overall, 2031451 donor serum samples were collected in 2005-2011. Totally, 10451 were positive test for 
HBV, HCV, HIV and syphilis. The overall seroprevalence of HBV, HCV, HIV, and syphilis was 0.39%, 0.11%, 
0.005%, and 0.010%, respectively. Hepatitis B and HIV infections were significantly associated with blood group of 
donors (P<0.05) ; percentage of HIV Ag/Ab was higher in donors who had blood group " A " and percentage of HBs 
Ag was lower in donors who had blood group O. There was no significant association between Hepatitis C and syphi-
lis infections with ABO and Rh blood groups (P>0.05). 
Conclusion: Compared with neighboring countries and the international standards, prevalence of blood –borne infec-
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Several studies investigated the association of 
blood groups with infectious and non-infectious 
diseases. Among infectious disease, Human im-
munodeficiency virus (HIV), and Hepatitis virus 
are of great concern because of their prolonged 
viraemia and carrier or latent state. They also 
cause fatal, chronic and life-threatening disorders. 
 AIDS in human was first reported in 1981 in 
USA and HIV was first isolated in 1983 (7, 8). 
HIV has infected more than 33 million people 
thus far worldwide and infection rates continue to 
increase (9). Infection with hepatitis B and hepati-
tis C are also the major health problems world-
wide. There are about 2 billion people infected by 
HBV and among them more than 240 million 
have chronic (long-term) liver infections (10). It is 
estimated that 150 million people are chronically 
infected with HCV and 3 – 4 million are newly 
infected each year (11). Syphilis is also a systemic 
disease caused by Treponema pallidum (12). The 
world health organization (WHO) estimates that 
12 million new cases of syphilis occur each year 
(13). Despite the fact that T. pallidum cannot sur-
vive in properly stored blood and the inescapable 
cost implications of syphilis testing of blood do-
nors particularly in resource-poor settings, it must 
be noted that the emphasis of blood transfusion 
should be on two fundamental objectives – safety 
and protection of human lives. “Syphilis screening 
of donated blood, no matter what the incidence is 
in the donor population, has been considered to 
have value as a „lifestyle‟ indicator, as individuals 
exposed to syphilis may also have been exposed to 
other sexually transmitted diseases”(14). 
Several studies have assessed the association of 
blood groups with blood-borne infections but 
based on different sample size, test methodology, 
covered age, social risk factors and geographic 
conditions, results have been different. 
The aim of this study was to investigate the preva-
lence of hepatitis B, Hepatitis C, HIV and Syphilis 
infections in blood donors referred to Tehran 
Blood Transfusion Center, with a population of 
over 300,000 blood donations per year, and to de-
termine any association between blood groups 
and blood borne infections during 2005-2011 
years. 

Materials and Methods 
 

This was a retrospective study conducted at 
TBTC. All blood donors who eligible to donated 
blood from 2005 to 2011 were reviewed. Donors 
who selected by the medical screening based on 
standard criteria for blood donation, participate 
into this study. 2031451 donors were eligible to 
donate blood. The volunteer donors constituted 
100% of total blood donors. All of the eligible 
donor serum samples were screened for HBV, 
HCV, HIV and syphilis. Hepatitis B surface Anti-
gen (HBS Ag), HIV (Ag/Ab) and HCV Ab 
screened using third generation ELISA kits. Se-
rum from all donors was tested for the presence 
of Treponemal antibodies using Rapid Plasma Rea-
gin test (RPR). Initial reactive samples were tested 
in duplicate. Repeatedly reactive results were con-
sidered sero-positive for their infections. Confirma-
tory tests were performed on all repeatedly reactive 
donations using the following tests: HBC Ab and 
HBS Ag confirmatory assay for HBS Ag positive 
samples, HCV RIBA for HCV Ab positive samples, 
HIV Western Blot for HIV Ag/Ab positive sam-
ples and FTA-ABS for RPR positive samples. 
Blood group was determined by forward blood 
grouping (cell grouping) and reverse blood group-
ing (serum grouping) by test tube agglutination 
method. Final blood group is confirmed only if 
both cell type and back type are identical. Rh neg-
ative blood groups were confirmed by antiglobulin 
technique. All weak D (DU) groups were consid-
ered as Rh positive. 
Data on the prevalence of blood-borne infections 
and the frequency of blood groups of donors was 
collected from MAK database (software with 
functionality to the blood banking and blood 

transfusion Centers that used in BTBT). Statistical 
analysis was carried out using SPSS software. Chi-
square test was performed for Qualitative com-
parison. P value less than 0.05 was considered sta-
tistically significant. 
 

Results 
 

Over a period of six years (March 2005 to March 
2011) a total of 2,031,451 donations were col-
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lected with an average of 338,575 donations per 
year. 1,892,835(93.2%) of them were male and 
138,616(6.8%) were female. After excluding of 
Blood group discrepancies, blood group of 
2,028,086 donors was determined. Blood group 
O+ with frequency of 665,943 (32.8%) was com-
monest and Oh - with frequency of 1 donor 
(0.00004%) was least frequent among blood do-
nors (Fig. 1). the prevalence of Rh positive and Rh 
negative was, 89.3% and 10.7%, respectively. 
Out of the total blood donors results were posi-
tive for one or more infectious disease tests 
(HBV,HCV,HIV and syphilis)  in 10476 donors, 
9918 (95%) were males and 558 (5%) were fe-

males with male to female ratio of 17.7:1. Mean 
age of blood donors with positive test results was 
38± 10.5 years. The overall prevalence of HBS Ag, 
anti-HCV, HIV Ag/Ab, and syphilis antibody 

were 0.39%, 0.11%, 0.005%, and 0.010%, respec-
tively (Table 1). 
*The difference between these numbers with the 
numbers of Table 1 is due to Discrepancy cases 
(Table 2) 
Table 2 shows the group wise distribution of 
Hepatitis B, Hepatitis C, HIV and syphilis. The 
prevalence of Hepatitis B, Hepatitis C, HIV and 
syphilis according to Rh status is given in Table 3. 

 

 
 

Fig.1: Frequency of blood groups among blood donors referred to Tehran Blood Transfusion Center during 2005-
2011 

 
Table 1: Frequency of Hepatitis B, Hepatitis C, HIV and Syphilis among blood donors by Year 

 

Syphilis positive HIV positive HCV positive HBV positive Number 
Of donors 

Year 

% Count % Count % Count % Count   

0.008 23 0.004 13 0.11 342 0.57 1745 303951 2005-2006 
0.004 12 0.003 10 0.10 328 0.45 1425 314203 2006-2007 

0.015 52 0.006 22 0.14 497 0.42 1475 351215 2007-2008 

0.023 82 0.006 20 0.11 404 0.35 1236 351901 2008-2009 

0.007 24 0.004 13 0.10 358 0.30 1038 341260 2009-2010 
0.005 19 0.008 30 0.09 351 0.25 932 368921 2010-2011 

0.010 212 0.005 108 0.11 2280 0.39 7851 2031451 total 
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Table 2: Frequency of Hepatitis B, Hepatitis C, HIV and Syphilis positivity according to blood group types 2005-2011 
 

Syphilis positive HIV positive VTHpositive HBV positive Donors (n)  
Blood Group 

n(%) n(%) n(%) n(%)   

61(0.009) 28(0.004) 705(0.11) 2396(0.36) 665943 O positive 
55(0.009) 40(0.007) 686(0.12) 2322(0.40) 572999  A positive 

61(0.014) 14(0.003) 510(0.12) 1766(0.41) 433472 B positive 
15(0.011) 9(0.006) 148(0.11) 575(0.42) 138444 AB positive 

- - - - 17 ev tis p hO 
7(0.008) 4(0.005) 99(0.12) 311(0.38) 82423 e iOagp hO 
8(0.012) 8(0.011) 65(0.09) 231(0.34) 68379 A iOagp hO 
4(0.008) 4(0.008) 46(0.09) 186(0.37) 50325 T iOagp hO 

- - 14(0.09) 52(0.32) 16083 AB negative 

- - - - 1 ev iOagp hO 
211(0.010) 107(0.005) 2273(0.11) 7839(0.39) 2028086 Total 

1 1 7 12 3344 Discrepancy 
cases 

12 108 2280 7851 2031430 Total 

 

Table 3: Frequency of Hepatitis B, Hepatitis C, HIV and syphilis positivity according to Rh status 2005-2011 
 

Syphilis positive VIH positive HCV positive HBV positive NO. of 
Donors 

Blood Group 

n(%) n(%) n(%) n(%)   

192(0.011) 91(0.005) 2049(0.11) 7059(0.39) 1810875 Rh D positive 
19(0.009) 16(0.007) 224(0.10) 780(0.36) 217211 ev t iOagp hO 

211*(0.010) 107*(0.005) 2273*(0.11) 7839*(0.39) 2028086 Total 
 

In HBV positive donors, a significant association 
between blood groups (P =0.001, X2=31.902) and 
Rh status (P=0.029, X2 =4.752) was observed. 
Percentage of HBS Ag was found to be lower in 
donors who has blood group "O" and was higher 
among Rh positive donors. 
In HIV positive donors, a significant association 
between "A" blood group and HIV infection was 
observed (P =0.032, X2=15.346), but there was no 
significant association between HIV infection and 
Rh status (P =0.156, X2=2.015). 
In HCV positive donors, there was no Significant 
association between Hepatitis C infection and 
ABO blood groups system (P =0.104,X2=11.887) 
or Rh status (P =0.187, X2=1.741) 
In syphilis positive donors, There was no signifi-
cant association between syphilis infection and 
ABO blood groups (P =0.229, X2= 9.345) or Rh 
status (P =0.423, X2 =0.642) 

Discussion 
 

After the discovery of blood groups, numerous 
studies on associations of blood groups and vari-
ous diseases were performed. Identifying the 
prognostic and associating factors, which predict 
the condition of the disease and its response to 
the treatment, can play an important role in deter-
mining the therapeutic strategies. 
This study demonstrated that blood group O+ 
was commonest and Oh - was least frequent 
among blood donors. This is in agreement with 
the studies that performed on blood donors (15) 
and population of Tehran Province (16). 
In the current study, the overall prevalence of 
hepatitis b, hepatitis C, HIV and syphilis infec-
tions was 0.39%, 0.11%, 0.005%, and 0.010 %, 
respectively. Compared with neighboring coun-
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tries and the international standards this level of 
prevalence is relatively low (17-25). 
The prevalence of all infections was lower among 
females, maybe females made a smaller section of 
blood donors in Iran, (only 6% of Iranian blood 
donors) (26) because they were found to be ane-
mic and did not fulfill the required fitness criteria 
or maybe, as mentioned in many studies, women 
were reported as a healthier source of blood in the 
community (27). 
In our study, HBV prevalence among blood do-
nors showed a downward trend over the period of 
six years. It seems that, vaccination against HBV 
among all of neonates since 1992 and selected 
groups such as health care workers, pregnant 
women, families of HBs Ag positive donors, mul-
ti-transfused patients and their families, progress 
in the recruitment of a safer donor population, 
confidential unit exclusion (CUE) applying, com-
puterized data registry of blood donors, increase 
public knowledge about blood-borne infections 
and routes of transmission, may also have con-
tributed to the observed decline (28). 
Overall, the prevalence of HCV decreased in six 
years however, fluctuated during the period under 
study, peaking in 2007. Such variation could be as 
a result of a combination of several factors includ-
ing a change in screening reagent used, actual 
changes in population risks, changes in basic pop-
ulation which donor recruitment was done from 
that, or effectiveness of prospective donor screen-
ing measures (29). But it should be noted that 
people who may have been infected in the past 
years may identify in this year. 
HIV and RPR trends were shown a similar pattern, 
but RPR confirmed rates over the time were 
shown more rapid than HIV confirm results. It is 
essential to watch HIV after observing the raising 
pattern of syphilis due to changes in high risk be-
haviors in the community. It should be noted that 
the results of our study does not necessarily reflect 
the results of community because population of 
blood donors are predefined groups and most of 
them are in the sexually active age group. 
So far, in several studies the association of specific 
blood groups to certain diseases has been investi-
gated. Prevalence of cardiovascular disease, is-

chemic heart disease, venous thrombosis, athero-
sclerosis, squamous cell carcinoma and basal cell 
carcinoma is higher in individuals with non-O 
blood groups (30 - 34). B antigen links with in-
creased risk of ovarian cancer and diabetes melli-
tus (6, 35). Prevalence of gastric cancer, pancreatic 
cancer and salivary gland tumors is higher in "A" 
blood group (36-38). "O " blood group individuals 
are known to have a higher risk of cholera, gastro-
intestinal infection with E. coli, peptic ulcer, duo-
denal ulcer, chronic myelocytic leukemia, acute 
lymphocytic leukemia and thalassemia (39-44). 
HTLV-1, cervical carcinoma and pulmonary tu-
berculosis have reported to be more common in 
persons with blood group "AB" (45-47). On the 
other hand, some studies demonstrated associa-
tion of specific blood groups and resistance to 
certain infections for example blood groups "O" 
and "B" are associated with resistance to small 
pox (48), blood group "Pk " is associated with re-
sistance to HIV-1 (49) and the absence of the 
Duffy blood group is associated with resistance to 
Plasmodium vivax (6). 
In the present study, a significant association be-
tween HBV with ABO and Rh blood groups was 
observed. This is comparable with previous find-
ings (50), but it differs with other studies (51–54). 
Our results show that the presence of “O " blood 
group may significantly decrease the risk of hepa-
titis B and the distribution of Rh in HBV infected 
individuals was higher between Rh positive do-
nors. In similar finding that performed on patients 
with hepatitis B in the hemodialysis center (55), 
blood group "O" was more frequent among peo-
ple with HBV, but in their study it was not signifi-
cant association between O blood group and 
HBV (56). In another study, higher frequency of 
blood group ''B" in HBV infected patients was 
reported but there was no significant correlation 
between HBV infection and blood groups (51). In 
one study about patients with chronic hepatitis B, 
individuals with blood group "A" compared with 
other blood groups had higher serum bilirubin 
level, prothrombin time and higher risk of Hepa-
to-cellular carcinoma and significant association 
was found between the presence of HBe Ag and 
blood groups (57). Meo et al. showed a significant 

http://ijph.tums.ac.ir/
www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

Mohammadali and Pourfathollah: Association of ABO and Rh Blood … 

Available at:    http://ijph.tums.ac.ir                                                                                                       986 

association between hepatitis B and secretor status 
(58). 
We did not find any association between sero-
positivity of HCV and ABO/Rh antigens. This is 
in concurrence with previous reports (59). How-
ever, in some studies, with less population, a sig-
nificant association between blood groups and 
hepatitis C was reported (60-61). In a systematic 
review on 14 papers there was no significant asso-
ciation between four types of blood groups and 
HCV infection (62). In a study on patients with 
chronic hepatitis C infection, it was observed that 
non-O blood group was associated with increased 
severity of fibrosis (63). 
In the present study, there was a significant asso-
ciation between HIV infection and blood groups. 
Blood group ''A" was the commonest blood 
group in HIV infected patients and percentage of 
HIV (Ag/Ab) was lower in donors who has blood 
group "B". The similar results were reported by 
Amidu, et al. (64). In one study patients who were 
HIV sero-positive, “O positive” was the most 
prevalent blood group and "AB negative" blood 
group was the least prevalent (65). In Nigeria in 
pregnant women, the prevalence of blood group 
“O positive " was higher than in the general popu-
lation (66). Farhud et al. showed a significant de-
crease of "B " blood group in anti-HIV positive 
individuals (67). 
A study in UK showed that ABO histo-blood 
group sugars were detected on the viral envelope 
protein, gp120. Thus incorporation of ABO anti-
gens by HIV-1 may affect transmission of virus 
between individuals of discordant blood groups by 
interaction with host natural antibody and com-
plement (68). We found no significant association 
between syphilis infection and blood groups in this 
study, similar to previous finding (52). In other 
study there was no association between syphilis and 
blood groups (69). In our study the prevalence of 
hepatitis B, hepatitis C, HIV, and syphilis infections 
was higher in subjects with RhD+, one reason for 
this, is the higher prevalence of RhD+ in the popu-
lation of blood donors. 
The mechanism between blood type and infec-
tions remained undefined, which may be related 
to red cell immune adherence function among 

persons with different blood types (70). As the 
Swedish researchers investigated cell surface–ex-
pressed Pk in HIV infection and concluded that 
Pk expression strongly influences susceptibility to 
HIV-1 infection, which implicates Pk as a new 
endogenous cell-surface factor that may provide 
protection against HIV-1 infection and showed 
that Individuals with high Pk levels exhibited a 
greater natural resistance to HIV infection, (49) 
ABO and Rh blood groups polymorphisms may 
be involved in viral transmission. 
This study also justifies the statement that “in any 
country, as the proportion of the population with 
infectious diseases, such as HIV and hepatitis, in-
crease the proportion of the population who are 
eligible to donate blood falls (71). 
 

Conclusion 
 

From the above data it is evident that blood group 
type of an individual does have some biological 
role in case of hepatitis B and HIV infections. 
Further studies regard in association of HBV and 
HIV infections with blood groups in different 
communities and even in national level is neces-
sary to get more knowledge about this aspect. 
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