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ABSTRACT 
 
Introduction: A Transfusion transmitted infection (TTI) is a virus, parasite, or other 
potential pathogen that can be transmitted in donated blood through a transfusion to a 
recipient. This transmission is one of the most dreaded complications of blood transfusion. 
Aims and Objectives: The present study is aimed at evaluating the prevalence of TTIs among the 
blood donors in Madhya Pradesh, a central state of India   
Materials and Methods: The present five years (1

st
 January 2012 to 31

st
 December 2016) study is 

a retrospective analysis of one million three hundred thirty-six thousand one hundred fifty-six 
(1,336,156) blood donor’s record at Madhya Pradesh Aids Control Society (MPSACS) Bhopal; 
donors donated their blood at National Aids Control Organization (NACO) supported blood banks, 
Madhya Pradesh, India. With the permission of MPSACS, donor’s data was collected, retrieved, 
tabulated, summarized and compared statistically by frequency distribution and percentage 
proportion. Chi-square (X

2
) test was applied to evaluate the significant (p-value) ratio of difference 
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statistically. 
Results: In the present study, 91.1% were voluntary blood donors and rested 8.9% replacement 
blood, donors. Male to female ratio of blood donors were male 94% and female 6%. TTIs 
prevalence in the study was 1.75 % (p<0.001) while individual infections prevalence was; HbsAg 
1.16, Syphilis 0.37%, HCV 0.09%, HIV 0.08%, and Malaria 0.04%. 
Conclusion: Low prevalence of TTIs was reported in the present study, so hereby we have 
concluded that a healthy transfusion service is must for the health care system of the state/country. 
100% Voluntary blood donation by Regular, voluntary, non-remunerated blood donors from low-risk 
populations and Careful TTIs testing, preferable NAT to reduce the window period are the key 
factors to ensure the safe blood to the needy. 
 

 
Keywords: Transfusion transmitted infections; voluntary blood donors; prevalence; Madhya Pradesh 

and India. 
 

1. INTRODUCTION  
 
Blood transfusion is a key component of modern 
day health care, and therefore it is of utmost 
importance to ensure that blood and blood 
products meet the appropriate national standards 
of safety and efficacy for transfusion and benefit 
blood recipients in their clinical management 
process [1]. The transfusion of blood and blood 
products is much safer than ever before but far 
from attaining "zero risk" level at the present 
moment [2]. There are various types of diseases, 
that can be transmitted to the recipient via blood 
transfusion, are collectively known as transfusion 
Transmitted Infections (TTIs). These disease 
transmissions are one of the most dreaded 
complications of blood transfusion [2]. Every year, 
millions of people are exposed to avoidable, life-
threatening risks through the transfusion of unsafe 
blood [3]. There is a risk of 1 to 2 per 1000 
recipients, to receive contaminated blood with 
viral, bacterial or parasitic agents. However, there 
is 50% risk of serious morbidity and mortality for 
the patients if blood transfusion is not done or 
undertaken [4]. There is a long list of viruses, 
parasites, and bacteria, which can be transmitted 
through blood transfusions. Among the important 
transfusion-transmitted  infections are; (a) viruses- 
human immuno-deficiency virus (HIV-I/II), 
hepatitis B virus (HBV), hepatitis C virus (HCV), 
parvovirus B-19 and cytomagalovirus (CMV) etc 
[5], (b) Bacteria- Treponema Pallidum, Yersinia 
enterocolitica, etc (c) Parasites-Plasmodium sp, 
Filaria, Babesia microti etc (d) Emerging- Prions 
[6].  An unsafe blood transfusion is very costly 
both human and economic point of view. Morbidity 
and mortality resulting from transfusion of infected 
blood have far reaching consequences, not only 
for the recipients themselves but also for their 
families, their communities and the wider society 
[7,8]. As per guidelines of National AIDS Control 
organization (NACO) of India, it is mandatory to 

test each and every blood unit for HIV, HCV, 
HbsAg, Syphilis and Malaria [9, 10]. Avoiding paid 
donors, selecting blood donors through 
questionnaires, and limiting the number of 
transfusions can prevent transmission of 
infections. The testing for specific antibodies is the 
final measure for eliminating unsafe blood [11]. 
Voluntary donors have been reported to be the 
safest group of donors because they usually 
have better health seeking behavior than the 
replacement blood donors and their intention is 
to donate blood to an unknown patient out of 
compassion [12]. 
 
Present study is aimed to estimate the sero-
prevalence of Transfusion Transmitted Infections 
(TTIs) among voluntary and replacement donors 
over a period of five years at blood banks of 
Madhya Pradesh with collaboration of Madhya 
Pradesh State AIDS control Society (MPSACS) 
Bhopal, India.   

 

2. MATERIALS AND METHODS 
 
In the present Five years study (1st January 2012 
to 31

st
 December 2016), a total of 1,336,156 

blood units were collected at National Aids 
Control Organization (NACO) supported Blood 
Banks from healthy blood donors.  Donors 
selection criteria includes; age, weight, 
satisfactory response to donor’s questionnaire, 
physically examination, hemoglobin (Hb g/dl) 
estimation (≥ 12.5 gm in female and ≥13 gm in 
male), etc. Our donors were Voluntary Donors 
(VD) and Replacement Donors (RD). 
Replacement donors were donors who donated 
blood for ailing patients and were family 
members, close relatives and friends of recipient. 
The voluntary donations were obtained from walk 
in donors at blood bank and in voluntary blood 
donation camps organized by different 
institutions, neighboring colleges, different social 
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and political organizations. Professional and paid 
donors were carefully eliminated. Written consent 
from the donor was also taken prior to donation. 
3 ml blood in plain vial and 2 ml blood in EDTA 
(ethylene diamine tetra acetic acid) vial taken 
from the satellite bag. All samples were screened 
for transfusion transmitted infections; HIV, 
HbsAg, HCV, Syphilis and malaria.  Tests were 
performed with commercially available Elisa kits 
and rapid card method. These kits are either 
supplied by National AIDS Control Society 
(NACO) or purchased at local level are as 
follows/ alternative:  
 

1) HIV antibodies detection Microlisa HIV 1 
&2 (J Mitra & co. Pvt. Ltd) 

2) HCV antibodies detection Microlisa 3
rd

 
Generation (J Mitra & co. Pvt. Ltd) 

3) HbsAg antigen detection, Elisa kit. (J Mitra 
& co. Pvt. Ltd) 

4) Syphilis: Rapid Plasma Reagin (PPR) for 
syphilis (Span Diagnostic) 

5) Malaria Card Method (Pan Malaria card, J 
Mitra) One step rapid Immuno-          
Chromatographic test for: P. vivax and P.                          
falciparum. 

6) Rapid card test for HIV, HCV and HbsAg (J 
Mitra & co. Pvt. Ltd) 
 

Presently, Nucleic Acid Test (NAT) is not 
available at our centers. Serovigilance for all the 
test results was performed at different State 
Reference Laboratory (SRL) of Madhya Pradesh. 
The sero-positive blood units were discarded as 
per guidelines of NACO.  The five years TTIs 
data from NACO supported blood banks of 
Madhya Pradesh and donor’s particulars was 
collected, retrieved, tabulated, summarized and 
compared statistically by frequency distribution 
and percentage proportion. Chi Square (X2) Test 
was applied to evaluate the significant (p value) 
ratio of difference statistically.  
 

3. RESULTS 
 
A total 1,336,156 blood units were collected from 
selected donors during the study period, out of 

them 91.1% (n=1,217,842/1,336,156) were 
voluntary blood donors and rest 8.9% 
(n=118,314/1,33,6156) were replacement blood 
donors, statistically significant (p<0.001).  An 
increasing pattern in voluntary blood donation 
was observed in the study from the year 2012 to 
2016; statistically significant which was shown in 
Table 1. 
 
Male to female ratio of blood donors in the                    
study was male 94% (n=1,255,957/ 1,336,156) 
and female 6% (n=80,199/1,336,156), 
statistically significant (p< 0.001), shown in      
Fig. 1. 
 
Overall prevalence of transfusion transmitted 
infections in the study was 1.75 % (n=25,224/ 
1,336,156), statistically significant (p<0.001) 
while individual Infections prevalence was; HIV 
0.08% (n=1,201/1,336,156) (p<0.001), HbsAg 
1.16 % (n=16,670/1,336,156) (p<0.001), HCV 
0.09% (n=1,335/1,336,156) (p<0.001), Syphilis 
0.37% (n=5,410/1,336,156) (p<0.001)  , and 
Malaria 0.04% (n=608 /1,336,156) (p<0.001) 
(Fig. 2). A decreasing pattern in the prevalence 
of TTIs and individual infections was shown in 
Fig.  3.  
 
4. DISCUSSION 
 
In the present study out of 1,336,156 donations, 
voluntary blood donations were 
1,217,842(91.1%) and replacement donations 
were 118,314(8.9%) where as national data of 
voluntary blood donation was79% in 2015-                        
16 from baseline of 54.4% at the beginning                      
of NACP III (2007-2012) [13].  Higher frequency 
of voluntary blood donors (91.1%) in the study                     
is a healthy sign for the transfusion services                    
of Madhya Pradesh as well as India. Increase                      
in voluntary donation in Madhya Pradesh                     
may be due to better implementations                      
of the national programs launched by                      
NACO, department of Health, Government                       
of India. The safest blood donors are   regular, 
voluntary, non-remunerated blood donors                       
from low-risk populations [14,15]. 

 

Table 1. Increasing pattern of voluntary donation in the study 
 

S. no. Year Total 
donors 

Voluntary vs replacement donor P value 
Voluntary donors Replacement donor 

1 2012 223600 190731 (85.3%) 32869 (14.7%) (p<0.001) 
2 2013 236969 211613 (89.3%) 25356 (10.7%) (p<0.001) 
3 2014 272370 246767 (90.6%) 25603 (9.4%) (p<0.001) 
4 2015 283594 265728 (93.7%) 17866 (6.3%) (p<0.001) 
5 2016 319623 303003(94.8%) 16620 (5.2%) (p<0.001) 
 Total 1336156 1217842(91.1%) 118314(8.9%) (p<0.001) 
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Fig. 1. Male to female ratio in the study 
 

 
 

Fig. 2. Prevalence of TTIs in the study 
 
In the present study It was obvious from the 
result that blood donation was male dominated; 
male 94% (n=1,255,957/ 1,336,156) and female 
6% (n=80,199/1,336,156). It is because of the 
facts that larger populations of females in India 
are usually underweight and anaemic as per the 
donor’s selection criteria [16]. Our results are in 
agreement with previous report among blood 
donors in India which indicated that                           
female gender is less disposed to blood donation 
[16]. 

Transfusion of blood and blood components                        
is a life saving measure and help                            
people worldwide. At the same time                      
however blood transfusion is an important mode 
of transmission of infections to the recipient.                          
In developing countries the prevalence of TTIs                       
is much higher and quite far from attaining a          
zero risk level at the present moment [17].  
 
The prevalence of transfusion Transmitted 
Infection in the present study was 1.75%, 

Male, 1255957, 
94%

Female, 80199, 
6%

Male : Female donation in the study 

Male Female
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similarly reported by leena MS et al. (1.35%) 
[18]. Higher TTIs prevalence was reported by 
Chougale R A et al. (2.47%) [19] and Mandal et 
al. (2.93%) [20]. Prevalence of individual 
infections in the present  study was ; HIV 0.08%, 
HbsAg 1.16 %, HCV 0.09%, Syphilis 0.37%, and 
Malaria 0.04% and a decreasing pattern from the 
year 2012 to 2016 was reported (Fig. 3). No 
notable variation in sero-prevalence of TTIs 
between voluntary / replacement and male/ 
female donors was observed in the present 

study. Age distribution of TTIs among the donors 
was also statistically insignificant.  The 
prevalence of TTIs among Indian blood donors is 
ranging from; HBV—0.66% to 12%, HCV—0.5% 
to 1.5%, HIV—0.08% to 3.87% and syphilis—
0.8% to 3% [21]. With every unit of blood there is 
1% chance of transfusion associated problems 
including TTIs [22]. The sero-prevalence studies 
from the different parts of India were summarized 
in Table 2 to show the TTIs burden in different 
parts of India.  

 

 
 

Fig. 3. Decreasing pattern of TTIs from the year 2012 to 2016 in the study
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Table 2. Prevalence of transfusion transmitted infections in different parts of India 
 

Place      
 

Donors tested HIV reactive    HbsAg reactive     HCV reactive    VDRL reactive     MP positive    Reference 

Mangalore 9599 6(0.06%) 33(0.34%) 6(0.06%) 11(0.11%) 1(0.01%) 17 
Dehradun 6751 9 (0.13%) 67(0.99%) 13(0.19%) 42(0.62%) 0(0.00) 21 
Ahmednagar 5661 4(0.07%) 62(1.09%) 42(0.74%) 4(0.07%) -- 23 
Bhopal 5008 26(0.51%) 149(2.97%) 29(0.57%) 12(0.23%) -- 24 
Lucknow 39060 170(0.44%) 497(1.27%) 90(0.23%) 111(0.28%) -- 25 
New Delhi 28966 163(0.56%) 646(2.23%) 192(0.66%) -- -- 26 
Ludhiyana 44064 37(0.08%) 290(0.66%) 483(1.09%) 373(0.85%) -- 27 
Gwalior 67132 91(0.13%) 2360(3.51%) 161(0.24%) 114(0.17%) 21(0.03%) 28 
Ahmedabad 92778 151(0.162%) 907(0.977%) 101(0.108%) 218(0.234%) ------ 29 
Andhra Pradesh 6939 19 (0.27%  ) 49(0.71% ) 10 (0.14%) 7(0.10%  ) 9(0.129%) 18 
Madhya Pradesh 1336156 1201(0.0 8%) 16670 (1.16%) 1335(0.09%) 5410 (0.37%) 608 (0.04%) Present Study 
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In the present study, the major infection among 
the TTIs was Hepatitis B (1.16%) followed by 
syphilis (0.37%), HCV (0.09%), HIV (0.08%) and 
Malaria (0.04%). High prevalence of HbsAg 
3.09% (n=2448/79162) from Medical College, 
Gwalior was also reported by Arya A et al. in 
[30]. A very high prevalence of HBV had been 
reported from the different tribal population of 
India (4.4 to 37.8%) [31-36]. The high endemicity 
of HBV infection in the tribal populations has 
been attributed to inbreeding, poor hygienic living 
conditions, close person-to-person contact and 
certain socio-culture practices that may facilitate 
transmission of HBV [37]. A low prevalence e of 
HBV was reported from United States 0.4% [38] 
and from Bahrain is 0.58% [39] while higher 
prevalence among blood donors was reported 
from northern Ghana, African continent 11.51% 
[40] and Burkina Faso, West Africa (13.4%) [41]. 
 
Sero-prevalence of HIV in present study was 
0.08%, while higher prevalence was reported in 
studies by Mathai et al in Kerala (0.2%) [42], 
Chandra T et al. in Uttar Pradesh (0.23%) [43], 
Sawke N et al. 2010 from Bhopal Madhya 
Pradesh (0.51%) [24] and Pallavi P et al. from 
Lucknow utter Pradesh (0.55 %) [25] while low 
prevalence was reported by Fernandes H et al. 
2010 from Mangalore (0.06%). Present study 
showed the decline pattern in HIV prevalence 
from year 2012 to 2016 (Fig. 3).  
 
The seroprevalence of  HCV among blood 
donors in our study (0.09%) was much lower 
than the other parts of India; 0.28%, 0.84%, 
0.85%, 1.0% and 1.4% in the  studies from 
Rajasthan [44], Andhra Pradesh, [45] Uttar 
Pradesh [43], Haryana [22] and Kerala [42] 
respectively. Geographical variation in the 
seroprevalence of HCV had also been 
documented by Sun et al. in Taiwan [46]. Studies 
in Nigeria [47], Ethiopia [48] and Nepal [49] have 
showed a seroprevalence of HCV 3.6%, 0.7% 
and 0.64%, respectively.   
 
In the present study prevalence of Syphilis in 
blood donors was 0.37 % while low prevalence 
was reported by Pallavi et al. (0.23%) [25], and 
higher prevalence was reported by Arora et al. 
(0.9%) [22] and Kumar A et al. (1.05%) in Bastar 
region, Chhattisgarh in their studies 
[50]. Decreasing trend in sero-prevalence was 
observed in the study period from the year 2012 
to 2016 (Fig. 3). A high prevalence from Nigeria 
(0.9%) [51], and low prevalence from Israel 
(0.047%) [52] was reported. 

Prevalence of Malaria in the present study was 
0.04% which is comparable with the reports from 
Mangalore (0.01%) [17], Gwalior (0.03%) [28] 
and Andhra Pradesh (0.129%) [18]. 
Indian population resides in malaria endemic 
areas; 80% of malaria reported in the country is 
confined to areas where 20% of population 
resides - in tribal, hilly, hard-to-reach or 
inaccessible areas [53]. 
 

5. CONCLUSION 
 
A Low prevalence of TTIs was reported in the 
present study, so hereby we are concluding that 
a healthy transfusion service is must for the 
health care system of the state/country. 100% 
Voluntary blood donation by Regular, 
voluntary, non-remunerated blood donors from 
low-risk populations and Careful TTIs testing, 
preferable NAT to reduce the window period are 
the key factors to ensure the safe blood to the 
needy.    
 

CONSENT 
 
The author(s) declare that written informed 
consent was obtained from the blood donors 
before being recruited for donation. 
 

ETHICAL APPROVAL 
 
All author(s) hereby declare that all procedure 
have been examined and approved by the 
appropriate ethics committee of  MPSACS, 
Bhopal, India and research have therefore been 
performed in accordance with the ethical 
standards laid down in the 1964 declaration of 
Helsinki. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 

REFERENCES 
 
1. National Standards for Blood Transfusion 

Service - World Health.  
Available:www.who.int/bloodsafety/transfu
sion.../BhutanNationalStandardsBTService
s.pdf 

2. Menitove JE. How safe is blood 
transfusion? In Smith DM, Dodd RY, eds. 
Transfusion Transmitted Infections. ASCP 
press, Chicago. 1991;1-22. 



 
 
 
 

Yadav et al.; IBRR, 8(1): 1-10, 2018; Article no.IBRR.41271 
 
 

 
8 
 

3. WHO. The blood safety programme in the 
Western Pacific Region was described in 
the work of WHO. Bulletin of the World 
health organization. 2004;141-144. 

4. United States General Accounting Office. 
Report to the Ranking Minority Member, 
CommiRee on Commerce, House of 
representative. Blood supply, transfusion 
associated risks. GAO/PEMD. 1997;97-
102. 

5.  Choudhury N, Phadke S. Transfusion 
Transmitted Diseases.  Indian Journal of 
Pediatrics, Volume 68—October. 
2001;951-58. 

6. Bihl F, Castelli D, Marincola F, Dodd R, 
Brander C. Review Transfusion-
transmitted infections. J Trans Med. 
2007;5(25):1-11.  

7. World Health Organization (WHO). Blood 
Safety Strategy for the African Region.     
Brazzaville, World Health Organization,  
Regional Office for Africa (WHO AFR 
/RC51/9 Rev.1); 2002. 

8. World Health Organization (WHO). Status 
of blood safety in the WHO African Region: 
Report of the 2004 Survey, WHO Regional 
Office for Africa, Brazzaville. 2007;1–  
25:25. 

9. Kar HK. Global and national overview of 
HIV/AIDS epidemic. In: Sharma, V.K., Ed., 
Sexually Transmitted Diseases and 
HIV/AIDS, 2nd Edition, Viva Books Pvt. 
Ltd, New Delhi. 2009;99-109. 

10. Chandra T, Rizvi NF, Agarwal D. 
Decreasing prevalence of transfusion 
transmitted infection in Indian scenario. 
Scientific World Journal. 2014;1-4.  
Available:www.hindawi.com/journals/tswj/2
014/173939 

11. Zicker F, Pinheiro F, Bennett DB. Risk for 
Transfusion-Transmitted Infectious 
Diseases in Central and South America 
Gabriel A. Schmunis, Emerging Infectious 
Diseases. 1998;4(1). 

12. Motayo BO, Faneye AO, Udo UA, Olusola 
BA, Ezeani I, Ogiogwa JI. Seroprevalence 
of transfusion transmissible infections 
(TTI), in first time blood donors in 
Abeokuta, Nigeria. Afr Health Sci. 
2015;15(1):19–24. 

13. Access to Safe blood – NACO National 
AIDS Control organization. Updated On: 
08 Sept, 2015. 
Available:http://www.naco.gov.in/NACO/  
National_AIDS_Control_Program/Services
_f or_Prevention/Access_to_Safe_blood/ 

14. WHO/ Voluntary non-remunerated blood 
donation. 
Available:www.who.int/bloodsafety/volunta
ry_donation/en/ 

15. Nair SC, Mammen JJ. Repeat voluntary 
non-remunerated blood donor is the best 
quality indicator for blood safety. Indian J 
Med Res. 2015;141(6):749–752.  
DOI:  10.4103/0971-5916.160687 
PMCID: PMC4525398 

16. Uma S, Arun R, Arumugam P. The 
knowledge, attitude and practice towards 
blood donation among voluntary blood 
donors in Chennai, India. J Clin Diagn Res. 
2013;7(6):1043-1046. 

17. Fernandes H, D’souza PF, D’souza PM. 
Prevalence of Transfusion Transmitted 
Infections in Voluntary and Replacement 
Donors Indian J Hematol Blood Transfus. 
2010;26(3):89–91. Published online Oct 
21, 2010.  
DOI: 10.1007/s12288-010-0044-0 PMCID: 
PMC3002083. 

18. Leena MS, Mohd. Shafee. Trend and 
prevalence of transfusion transmitted 
infections among blood donors in rural 
teaching institute, South India. Journal of 
Pathology of Nepal. 2012;2:203-06. 

19. Chougale RA, Shinde PJ. Sero-prevalence 
of transfusion transmitted infections among 
voluntary blood donors at a tertiary care 
teaching hospital in Kolhapur, India. 
International Journal of Recent Trends in 
Science and Technology. 2017;22(1):01-
06. 

20. Mandal R, Mandal K. Transfusion 
Transmitted infections among Blood 
Donors in a sub- Himalayan rural tertiary 
care centre in Darjeeling, India. Jtcme. 
2015;02.003. 

21. Chattoraj A, Bhel R, Kataria V. Infectious 
disease markers in blood donors. Medical 
Journal Armed Forces India. 2008;64:33-
35.  
DOI:http://dx.doi.org/10.1016/S0377-
1237(08)80142-6 

22. Arora D, Arora B, Khetarpal A. 
Seroprevalence of HIV, HBV, HCV and 
syphilis in blood donors in Southern 
Haryana. Indian Journal of Pathology and 
Microbiology, 2010;53:308-309. 
DOI:http://dx.doi.org/10.4103/0377-
4929.64295 

23. Purushottam A. Giri, Jayant D. 
Deshpande, Deepak B. Phalke, Laximan 
B. Karle. Seroprevalence of transfusion 
transmissible infections among voluntary 



 
 
 
 

Yadav et al.; IBRR, 8(1): 1-10, 2018; Article no.IBRR.41271 
 
 

 
9 
 

blood donors at a tertiary care teaching 
hospital in rural area of India J Family Med 
Prim Care. 2012;1:48-51. 
DOI:10.4103/2249-4863.94452. PMCID: 
PMC 3893947. 

24. Sawke N, Sawke GK, Chawla S. 
‘Seroprevalence of common transfusion 
transmitted infections among blood donors 
People’s Journal of Scientific Research. 
2010;3(1). 

25. Pallavi P, Ganesh CK, Jayashree K, 
Manjunath GV. Seroprevalence and 
Trends in Transfusion Transmitted 
Infections among Blood Donors in a 
University Hospital Blood Bank: A 5 Year 
Study. Indian J Hematol Blood Transfus. 
2011;27(1):1–6.  
DOI: 10.1007/s12288-010-0047-x PMCID: 
PMC3102503.  

26. Pahuja S, Sharma M, Baitha B, Jain M. 
Prevalence and trends of markers of 
hepatitis C virus, hepatitis B virus and 
Humany Immunodeficiency Virus in Delhi 
blood donors. A hospital based study. Jpn 
J Inf Dis. [PubMed]. 2007;60:389–391. 

27. Gupta N, Kumar V, Kaur A. 
Seroprevalence of HIV, HBV, HCV and 
syphilis in voluntary blood donors. Indian J 
Med Sci. 2004;58:255–257. 

28. Sharma DC, Rai S, Bharat S, Iyenge S, 
Gupta S, Sao S, Jain B. Transfusion 
transmissible infections among blood 
donors at the blood bank of medical 
college of Gwalior: A 5 year study. 
International Blood Research & Reviews. 
2014;2(5):235-246  
DOI :10.9734/IBRR/2014/11193 

29. Shah N, Shah JM, Javeeri P, Patel 
Kazoomi , Shah C.K, Shah N.R. Sero 
prevalence of HBV, HCV, HIV and syphilis 
among blood donors at a tertiary Care 
Teaching Hospital in Western India. 
Gujarat Medical Journal. 2013;68(2):35-39.  

30. Arya A, Quadri SR, Sharma DC, Tomar 
AS, Singhal S, Bindal J and Jain B. Higher 
Prevalence of HbsAg among Blood Donors 
at a tertiary care center in greater Gwalior: 
A 5 years study. IOSR-JDMS. Volume16, 
Issue 12 Ver.VII. 2017;05-10.  
DOI: 10.9790/0853-1612070510  

31. Reddy PH, Tedder RS. Hepatitis virus 
markers in the Baiga tribal population of 
Madhya Pradesh, India. Trans R Soc Trop 
Med Hyg. 1995;89:620. [PubMed] 

32. Joshi SH, Gorakshakar AC, Mukherjee M. 
Prevalence of HBsAg carriers among 

some tribes of Madhya Pradesh. Indian J 
Med Res. 1990;91:340–343. [PubMed] 

33. Biswas D, Borkakoty BJ, Mahanta J, 
Jampa L, Deouri LC. Hyperendemic foci of 
hepatitis B infection in Arunachal Pradesh, 
India. J Assoc Physicians India. 
2007;55:701–704. [PubMed] 

34. Murhekar MV, Murhekar KM, Sehgal SC. 
Alarming prevalence of hepatitis-B 
infection among the Jarawas – A primitive 
Negrito tribe of Andaman and Nicobar 
Islands, India. J Viral Hepat. 2003;10:232–
233. [PubMed] 

35. Murhekar MV, Murhekar KM, Das D, 
Arankalle VA, Sehgal SC. Prevalence of 
hepatitis B infection among the primitive 
tribes of Andaman & Nicobar 
Islands. Indian J Med Res. 2000;111:199–
203. [PubMed] 

36. Chandra M, Khaja MN, Farees N. 
Prevalence, risk factors and genotype 
distribution of HCV and HBV infection in 
the tribal population: A community based 
study in south India. Trop Gastroenterol. 
2003;24:193-195. [Pubmed] 

37. Murhekar MV, Murhekar KM, Sehgal SC. 
Epidemiology of hepatitis B virus infection 
among the tribes of Andaman and Nicobar 
Islands, India. Trans R Soc Trop Med 
Hyg. 2008;102:729–734. [PubMed] 

38.  Kim Ray W.  Epidemiology of Hepatitis B 
in the United States.  Hepatology. 2009;9(5 
Suppl):S28–S34.  
DOI:  10.1002/hep.22975 
PMCID: PMC3290915 

39. Essam M. Janahi.  Prevalence and Risk 
Factors of Hepatitis B Virus Infection in 
Bahrain, 2000 through 2010 Ranjit 
Ray, Editor   PLoS One. 2014;9(2):e87599. 
DOI:https://doi.org/10.1371/journal.pone.0
087599 

40. Dongdem JT, Kampo S,  Soyiri 
IN,  Asebga PN,  Ziem JB,and  Sagoe K. 
Prevalence of hepatitis B virus infection 
among blood donors at the Tamale 
Teaching Hospital, Ghana (2009). BMC 
Res Notes. 2012;5:115.  
DOI: 10.1186/1756-0500-5-115 
PMCID: PMC3392729 

41. Nagalo BM, Bisseye C, Sanou M, Kienou 
K, Nebié YK, Kiba A, Dahourou H, 
Ouattara S, Nikiema JB, Moret R, Zongo 
JD, Simpore J. Seroprevalence and 
incidence of transfusion-transmitted 
infectious diseases among blood donors 
from regional blood transfusion centres in 



 
 
 
 

Yadav et al.; IBRR, 8(1): 1-10, 2018; Article no.IBRR.41271 
 
 

 
10 

 

Burkina Faso, West Africa. Trop Med Int 
Health. 2012;17(2):247-53.  
DOI: 10.1111/j.1365-3156.2011.02902.x. 
Epub 2011Oct 12. 

42. Mathai PVJ, Sulochana S, Satyabhama 
PK, Nair R, et al. Profile of transfusion  
transmissible infections and associated 
riskfactors among blood donors of Kerala.  
Indian J Pathol Microbiol. 2002;45(3):319-
22.  

43. Chandra T, Kumar A, Gupta A. Prevalence 
oftransfusion transmitted infections in 
blood donors: An Indian experience. Trop 
Doct. 2009;39(3):152-4. 

44. Garg S, Mathur DR, Garg DK. Comparison 
of seropositivity of HIV, HBV, HCV and 
syphilis in replacement and voluntary blood 
donors in western India. Indian J Pathol 
Microbiol. 2001;44(4):409-12. 

45. Bhawani Y, Rao PR, Sudhakar V. 
Seroprevalence of transfusion 
transmissible infections among blood 
donors in a tertiary care hospital of Andhra 
Pradesh. Biol. Med. 2010;2(4):45-8. 

46. Sun CA, Chen HC, Lu SN, Chen CJ, et al. 
Persistent hyperendemicity of hepatitis C 
virus infection in Taiwan: The important 
role of iatrogenic risk factors. J Med Virol. 
2001;65(1):30-4 

47. Fasola FA, Kotila TR, Akinyemi JO. Trends 
in transfusion-transmitted viral infections 
from 2001 to 2006 in Ibadan, Nigeria. 
Intervirology. 2008;51(6):427-31.  

48. Tessema B, Yismaw G, Kassu A, Amsalu 
A, et al. Seroprevalence of HIV, HBV, HCV 
and syphilis infections among blood donors 
at Gondar University Teaching Hospital, 
Northwest Ethiopia: Declining trends over 
a period of five years. BMC Infect Dis. 
2010;10:111.  

49. Shrestha AC, Ghimire P, Tiwari BE, 
Rajkarnikar M. Transfusion transmissible 
infections among blood donors in 
Kathmandu, Nepal. J Infect Dev Ctries. 
2009;3(10):794-7. 

50. Kumar A,  Jyoti V,  Prajapati S,  Baghel 
R,  Gangane N. Changing trends of 
syphilis among blood donors in Bastar 
region, Chhattisgarh: A retrospective study 
Community Acquired Infections.     
2015;2(2):51-56.  
DOI: 10.4103/2225-6482.159226 

51. Damulak OD, Jatau E, Akinga E, Peter G. 
The prevalence of syphilis among blood 
donors in a centralized Nigerian Blood 
Transfusion Service Centre. Niger J 
Med. 2013;22(2):113-6. 

52. Vera L, Milka D, Nurith SL,  Eilat S 
Prevalence and Incidence of Syphilis 
among Volunteer Blood Donors in Israel. 
Journal of Blood Transfusion 
Volume 2014 (2014), Article ID 154048, 7 
pages  

53. World Health Organization 
Available:www.searo.who.int/india/topics/m
alaria/en/ 

_________________________________________________________________________________ 
© 2018 Yadav et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history/24252 


