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ABSTRACT
Aim: Over the years, large number of studies have examined 
the possible relationship between the blood group type and 
infection. The present study was aimed at observing the pattern 
of the ABO blood group distribution among the pulmonary 
tuberculosis patients from the Andhra region of the Andhra 
Pradesh state, India. 

Methods: The ABO blood grouping and Rhesus typing were 
performed by using the standard slide agglutination reaction 
in 100 patients with a clinical and a radiological evidence of 
pulmonary tuberculosis and in 1400 healthy controls. 

Results: A significant association was observed between 
the incidence of tuberculosis and the blood groups B and AB 

(P values are 0.048 and 0.03 respectively). The association 
between the incidence of tuberculosis and the blood groups A 
and O (P values are 0.249 and 0.069 respectively) was found 
insignificant. However, a significant association between the 
incidence of tuberculosis and a positive Rhesus antigen was 
observed in the blood group A (P value is 0.009). But there  
was no significant association between the incidence of tuber­
culosis and a positive Rhesus antigen with the blood groups B, 
AB and O. 

Conclusion: The present study showed that there was an 
association between tuberculosis and the blood groups B and 
AB in this region of the Andhra Pradesh state. 

InTROduCTIOn
Numerous studies which have been done in the past have 
shown that there was an association between pulmonary 
tuberculosis and the ABO blood group systems [1-5]. It was 
also reported earlier that there was a change in the pattern of 
the immunological response to Mycobacterium tuberculosis 
in individuals with dif ferent blood groups [6]. A study from 
Ukraine has shown that there was a considerable depression 
of the proliferative activity of the T-lymphocytes of sick persons 
with the blood groups O and B and of the specific immunity of 
patients with the blood group O as compared to those of blood 
group A [6]. Others have shown that the incidence of pulmonary 
tuberculosis was high in the O and B group individuals as 
compared to that in the A group individuals [6,7]. Earlier studies 
from different regions of India have reported conflicting results 
on this possible association between the ABO blood group 
systems and pulmonary tuberculosis [1,8-13]. Since there 
existed a considerable variation in the distribution of the blood 
groups in different regions of India, we made an attempt to find 
out the pattern of the association of the blood group type and 
the incidence of tuberculosis within the state of Andhra Pradesh. 
However, in our earlier studies, we had reported that there was 
no significant association between the ABO and the Rh blood 
groups and pulmonary tuberculosis in the Telengana and the 
Rayalaseema regions of Andhra Pradesh, India [14,15]. 

Therefore, the present study was undertaken to find out the 
possible association between the different blood groups in the 
ABO and the Rh systems of classification among the pulmonary 
tuberculosis patients in the Andhra region of Andhra Pradesh, 
India. 

MATeRIAlS And MeThOdS

Patients
The distribution of the ABO blood group and the Rhesus antigen/
factor was investigated in the patients who attended the TB and 
Chest Department at the Alluri Sita Ramaraju Academy of Medical 
Sciences (ASRAM), Eluru, Andhra Pradesh, India. A total of 100 
patients with a clinical and a radiological evidence of pulmonary 
tuberculosis were included in the present study. 

healthy Controls
A total number of 1400 control subjects were also investigated for 
the distribution of the ABO blood group and the Rhesus antigen. 
The control group included healthy students and the staff who 
were working in the college, who had no individual or family history 
of tuberculosis. 

An informed consent was obtained from all the patients as well as 
the control subjects. The study was approved by the Institutional 
Ethical Committee, ASRAM, Eluru.

Clinical examination and Radiological Investigation
X-rays of the chest were taken for each of the patients who had a 
clinical presentation and a history of tuberculosis.

Microbiological Investigation
Sputum samples were collected from each patient and they were 
investigated in the Department of Microbiology, ASRAM Hospital 
for the presence of acid fast bacilli. The standard method of acid 
fast staining was followed for microscopy and the reporting was 
carried out as per the recommended protocols [16].  
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The sputum specimens were subjected to culture in case the 
sputum was negative for acid fast bacilli by direct smear microscopy. 
The samples were inoculated onto the LJ medium (Hi-Media, India) 
and the media plates were incubated at 370C. The growth was 
checked up to 14 days. The reporting was done with a reference 
to the standard strain (ATTC H37Rv).

ABO Blood Grouping and Rh Typing
The ABO blood grouping and the Rhesus typing were performed 
in the Department of Physiology, ASRAM Hospital, by the standard 
slide agglutination reaction by using a commercial kit [SPAN 
Diagnostics Ltd, India] for all the study subjects as well as the 
control individuals.

Statistical Analysis
The statistical significance was calculated by using the EpiInfo2000 
software package developed by Centre for Disease Control and 
Prevention (CDC), Atlanta, Georgia State, USA.

ReSulTS
The distribution of the different blood groups and the Rhesus 
antigen type in tuberculosis patients and in healthy controls are 
summarized in [Table/Fig-1]. The results showed a significant 
association between the incidence of tuberculosis and the blood 
groups B and AB (P values are 0.048 and 0.03 respectively). Further, 
the significant association between the incidence of tuberculosis 
and a positive Rhesus antigen was also observed (P=0.009). Of 
the total 1400 healthy controls and the 100 tuberculosis patients, 
the Rhesus antigen test was found to be positive in 1230 healthy 
(87.85%) and 97 (97%) tuberculous subjects respectively. 

The data were analyzed to check for a probable association 
between the Rhesus antigen positivity and the incidence of 
tuberculosis under the individual blood group types. The results 
of the Rhesus antigen test under the individual blood group types 

are summarized in [Table/Fig-2]. A significant association between 
the incidence of tuberculosis and a positive Rhesus antigen was 
observed in blood group A individuals (P value is 0.009). The results 
of the Rhesus antigen test among the patients and the controls 
were proportionate when they were compared with blood groups 
B and AB.

dISCuSSIOn

A growing body of the literature attempted to correlate the blood 
groups and their susceptibility to the diseases. However, many 
of these reports were poorly documented and they had limited 
scientific validity [17]. Anthropological surveys suggest that the 
geographic and the racial distribution of the human blood groups 
reflect the susceptibility of the populations with specific blood 
types to plague, cholera, smallpox, malaria, diphtheria, Norwalk 
virus infection and other infectious diseases [17-20]. In one study, 
it was shown that persons with the blood group A acquired 
Sarcoidosis more frequently than persons with the blood group O 
[21]. Other studies from India as well as overseas have reported 
the incidence of tuberculosis with the specific ABO blood group(s) 
[1-4]. The transmission of the tuberculosis infection occurs from 
close contacts within a family or household to sparser and casual 
contacts, even in public places like a bar, garden, etc. [22]

In the present study, we found that there was a significant association 
between the incidence of tuberculosis and the blood groups B and 
AB. The association between the incidence of tuberculosis and 
the blood groups A and O was found to be insignificant. These 
results were contradictory to those of our earlier studies in which 
we had reported that there was no significant association between 
the incidence of tuberculosis and the blood groups B or AB in 
the Telengana and the Rayalaseema regions of Andhra Pradesh, 
though these were geographically close to the Andhra region (West 
Godavari District), the present study location [14,15]. Further, this 
study also showed that there was a higher incidence of tuberculosis 

Total

Blood groups Rh type

a B aB o Positive Negative

Normal 1400
330 382 74 614 1230 170

23.57% 23.28% 5.28% 43.85% 87.85% 12.15%

TB 100
18 37 11 34 97 3

18% 37% 11% 34% 97% 3%

95% CI 0.82 to 2.52 0.41 to 1.0 0.28 to 0.76 0.97 to 2.40  0.05 to 0.69

Odds ratio 1.40 0.64 0.45 1.52  0.22

P value 0.249 0.048 0.030 0.069  0.009

Significance NS S S NS  S

[Table/Fig-1]: Distribution of various ABO blood groups and Rhesus antigen type in patients with tuberculosis and healthy control subjects

 [CI: Confidence interval; S: Significant; NS: Not significant; P value: measure of significance by Fisher exact result (2-tailed)]

a B aB o

Rh + Rh - Rh + Rh - Rh + Rh - Rh + Rh -

TB 18 0 35 2 9 2 33 1

Normal 249 81 369 13 69 5 543 71

95% CI 0.0-0.72 0.17 to 7.61 0.25 to 22.16 0.01 to 1.43

Odds ratio 0.0 1.62 3.07 0.23

P value 0.009 0.632 0.222 0.160

Significance S NS NS NS

[Table/Fig-2]: Distribution of Rhesus antigen in patients with tuberculosis and healthy control subjects under individual ABO blood group types 

[CI: Confidence interval; S: Significant; NS: Not significant; $: Undefined; P value: measure of significance by Fisher exact result (2-tailed)]
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in group A individuals with a positive rhesus antigen. However,        
as to why and how this particular blood group individuals were 
susceptible to tuberculosis and what is the mechanism behind this 
variation among the population within a single state, is not known.

A natural resistance to the many infectious diseases is inherent and 
this natural resistance, to a certain extent, depends on the blood 
group of an individual. It is known that human erythrocytes possess 
the surface antigens A, B and AB that determine the blood group 
of an individual. Type O individuals who do not have neither A nor 
B develop both anti-A and anti-B antibodies in their serum. Type 
A individuals who have A antigen, develop anti-B antibodies in 
their serum. Type B individuals who have B antigen, develop anti-A 
antibodies in their serum.  Type AB individuals who have both A 
and B antigens, develop neither anti-A and anti-B antibodies in 
their serum. This determines the natural resistance of an individual 
to many  infectious diseases where the pathogens have antigens 
on the  surfaces of their cells that are similar to the antigens of one 
or the other blood groups. Thus, the antigens which are similar 
to those of the blood group A erythrocytes are localized on the 
pathogens,  which are neutralized by the natural antibodies of the 
blood groups O and B. Type AB individuals are more sensitive to 
the infectious diseases since their serum does not contain the 
corresponding natural antibodies [23].

However, biochemical studies have revealed that the interaction 
of the pathogen and erythrocyte membrane may reflect antigenic 
similarity, adhesion through specific receptors, or modulation of the 
antibody response [18,24]. 

Moreover, some studies had shown that there was a correlation 
between the incidence of a blood group and the ethnic appurten-
ance and the nationality of the subjects, as was cited in the 
literature; for instance, in Asian subjects (Kazakhs), the B (III) blood 
group was much more common, while the O (I) and the A (III) blood 
groups were common in the Europeans. The nature of the specific 
process depended, to a certain degree, on the blood group [25]. 
Hence, it was presumed that a study of the ABO and the rhesus 
pattern among the tuberculosis patients might be biased if a 
break-down by the bacteriological findings and the history was not 
made. It is also important that the study covers all the patients who 
contract tuberculosis within a certain period, as the longevity of 
the patients is apparent to some extent, to be dependent on their 
blood groups [26]. 

However, some studies have shown that the Rh negative patients 
succumbed to tuberculosis more than the Rh positive patients [26]. 
The human laeukocyte antigen (HLA) system plays an important 
role in the modulation of the immune response. An association 
between HLA and pulmonary tuberculosis has been examined in 
several populations, but the results have been inconsistent [27]. 
In one study, among patients with tuberculomas who developed 
postoperative complications, the carriers of the blood group A 
(II) were found significantly less frequently. The antigens of HLA 
were unrelated to the incidence of pulmonary and infectious 
postoperative complications. However, tuberculosis reactivation in 
the postoperative period and postoperative recurrences occurred 
more often in the carriers of the HLA antigen, DR2 [28]. A marginal 
decrease in DR2 and a concurrent decrease in DRw6 were reported 
with the HLA-DR typing of tuberculosis patients in a study from 
north India, though these deviations were statistically insignificant. 
However, the ABO blood group results indicated the blood group 
O may afford protection against tuberculosis [4]. 

In any case, our present study showed that there was an association 
between tuberculosis and the blood groups B and AB in the Andhra 
region of the Andhra Pradesh state. However, as we do not have 
any definite reasons as to why and how this association exists, 
further studies are clearly warranted to understand the biological 
relevance of this study.
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