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Introduction
Blood transfusion service (BTS) are an integral and 
indispensable part of the healthcare system. The priority 
objective of BTS is to ensure safety , adequacy , 
accessibility and efficiency of blood supply at all levels 
[1].Transfusion of blood and blood components, as a 
specialized modality of patient management saves millions 
of lives worldwide each year and reduces morbidity . It 
is well known that blood transfusion is associated with 
a large number of complications, some are only trivial 
and others are potentially life threatening, demanding 
for meticulous pretransfusion testing and screening. Use 
of unscreened blood transfusion keeps the patient at risk 
of acquiring many transfusion transmitted infections 
(TTI ) like hepatitis viruses (HBV, HCV), human 
immune deficiency viruses (HI V), syphilis, malaria etc. 
Transfusion departments have always been a major portal 
to screen, monitor and control infections transmitted by 
blood transfusion. Blood transfusion departments not 
only screen TTI but also give clue about the prevalence of 
these infections in healthy populations [2].

The past several decades have witnessed great advantage 
in techniques of detecting these TTIs. Developed countries 

have decreased the risk of TTIs to a major extent with the 
advent of nucleic acid amplification technique (NAT). 
Despite this dramatic progress, India is far from achieving 
a “zero risk” blood supply. Amongst the infections, HIV 
and hepatitis are the commonest to occur in the window 
period which is often negative. With the advent of 
component single donor bag for two to three recipients, 
there is possibility of one positive infecting two-three 
persons. [3, 4]In the present study we attempted to assess 
the prevalence of markers of HCV, HIV and HBV.

We report the seroprevalence of hepatitis B(HBV), hepatitis 
C(HCV), Human Immunodeficiency Virus (HI V), syphilis 
and malaria along with combined infections over a period 
of 2 years from 2010 to 2012 in a tertiary care hospital . 
Such studies give insight for the safety of blood transfusion 
and an accurate assessment of known risks versus benefits 
of blood transfusion [5].

Materials and Methods
In this retrospective study, we reviewed records of 
25,000 healthy blood donors over a period of two years  
(2010-2012) from the records of blood bank. In our study 
majority of donors were replacement donors who were 
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either relatives or friends of the patient concerned .Donors 
were selected and screened thoroughly, as per the guidelines 
of WHO manual of transfusion medicine [6]. Professional 
blood donors and those with previous history of jaundice 
were excluded. All the 25,000 donor serum samples were 
screened for HBV, HCV and HIV. Hepatitis surface antigen 
(HBS Ag) was screened using third generation ELISA 
kits (Monalisa; BioRad), with reported sensitivity and 
specificity of 100% each (as per manufacturer’s manual). 
HCV was screened using third generation ELISA kits 
(HCV microlisa) with reported sensitivity and specificity 
of 100 and 97.4% respectively.HIV was screened by 
third generation ELISA kits(HIV monalisa; Biorad) with 
reported sensitivity and specificity of 100% each. Tests 
were performed according to manufacturer`s instructions.

Results
A total of 25,000 apparently healthy donors were screened 
during the study period. (Figure1)

Among them 97.84% were males and 2.16% were females. 
64.78% were replacement donors while 35.22% were 
voluntary donors. The overall prevalence of HIV, HBsAg, 
HCV and syphilis were 3.24%, 0.82%, 0.42%, 0.82% 
respectively (Figure 2)

No blood donor tested showed positivity for malarial 
parasite. Twenty-five (%) of these had confection (>2TTIs). 
Of the 25 blood donors with co-infections, fifteen were 

HIV seroreactive, of which nine were seroreactive 
with HBsAg, two were seroreactive with HCV and four 
with syphilis (VDRL). There was one donor who was 
positive for HBsAg, HCV and HIV. Among the ten HIV 
seronegative blood donors HBsAg and HCV seroreactivity 
was present in seven donors followed by HBsAg and STS 
in three (Table 1,2)

Discussion
Blood transfusion is a significant route of transmission 
of infectious diseases. Among all viral infections, HIV 
and Hepatitis are lethal. In the present study, an analysis 
of donor profile and estimations of prevalence of HIV, 
HCV and HBV along with syphilis, malaria and co 
infections are attempted.

 Replacement donors constitute the largest group of blood 
donors in India [7] and the same was found in our study. 
In a study by Singh et al. [8]82.4% of their donors were 
replacement donors while Kakkar et al. [9] had 94.7%.

The seroprevalence of HCV in our study was 0.82%. 
Garg et al [10] reported an HCV prevalence of 0.28% in 
blood donors in western India. In India compulsory HCV 
testing was started in 2001-2002.It was found that in the 
studies done in Delhi before 2006,the seroprevalence 
of HCV showed a wide range of 0.5 to 2.2% [8,11-15], 
lowest prevalence found in 2004-2005. While the studies 
after 2006 showed seroprevalence of 0.22 to 0.26% [16-
18]. The wide variation of HCV seroprevalence in different 

Table 1: Shows Pure and Mixed Infections in Various Categories.
Category Pure infection %age Mixed infection %age
HBsAg 791 97.53% 20 2.47%
HCV 197 95.63% 9 4.37%
STS 99 93.40% 7 6.60%
HIV 189 92.65% 15 7.35%

Table 2: Shows Various Coinfections Found in Donors.
Category Count

HBsAg+HCV 7
HbsAg+STS 3
HbsAg+HIV 9
HCV+STS 0
HCV+HIV 2
STS+HIV 4

HbsAg+HCV+STS 0
HbsAg+HCV+HIV 1
HbsAg+STS+HIV 0
HCV+STS+HIV 0



Original Article	 A-136

http://www.pacificejournals.com/aabs

Fig. 1: Shows out of 25000 healthy donors, 23673(94.6%) 
were not  infected and 1327 (5.3%) were infected.

Fig. 2:Shows various infections in donors.

studies in India[19-21]might be due to use of different 
generations of ELISA test kits, having different sensitivities 
and specificities. The above data infers that after 2006 
prevalence has decreased although it is almost steady. 
The decrease in prevalence till 2006 was due to effective 
screening, literacy rate and level of awareness in donors 
but as it is steady after 2006 it shows that it is a potential 
threat to the safety of blood. The cause of which can be 
attributed to it is that no effective vaccine is available for 
immunization against HCV infection.

Prevalence of HBsAg in our blood donor population was 
found to be relatively higher (3.24%). India has been 
placed in the intermediate zone of prevalence of hepatitis B 
by World Health Organization (2-7%) [22]. Prevalence rate 
of 1-2% was reported in 2001[23], 1.8% in 2004[21], 2.7% 
in 2003[24] and 1.66% in 2008[15]. HBsAg prevalencein 
Punjab blood donors was 1 .7% [14], while Rajasthan had 
3.44% [10] and Delhi had 2.23% [13]. In Karnataka, coastal 
area [25] had 0.62%, Jammu had 0.66%[27]and Bangalore 
[26] had 1.86% HBV seropositivity . On the other hand, the 
prevalence of HBV infection is lower in the United States 
and Western Europe (0.1–0.5%) and is reported to be 
higher, 5–15% in South East Asia and China [10]. The data 
regarding HBsAg infection among blood donors infers that 
there was no particular trend and except for few studies, 
remaining had high prevalence, i.e.,>1.6 %. India is still in 
the intermediate prevalence zone for HBsAg and has been 
estimated to be home to over 40 million HBsAg carriers 
[16]. Despite the fact that a safe and effective vaccine has 
been available since 1982[28], the HBsAg prevalence in 
India remains high. This is mainly because despite giving 
hepatitis B vaccination, there are various mutants which 
might be responsible for increasing trends. Other cause of 
increasing prevalence of HBV infection may be due to fact 

that replacement donors conceal information about their 
health during donor selection to get the blood for their 
patient thus compromising blood safety.

As this prevalence was obtained from ELISA and not 
the HBcAg or NAT and could not detect mutants, exact 
prevalence might be much higher, so assays to detect these 
mutants should be used for detection. 

For HIV, India is next to South Africa and Nigeria in terms 
of overall number of people living with HIV. The Indian 
National AIDS Control Organization suggested an overall 
prevalence of 0.91% (2005) and 0.25% in Delhi [29]. West 
India has reported a prevalence of HIV of 0.47% [30] while 
that in Punjab is 0.26% [14]. Sonawane et al [31] reported a 
prevalence of 1.83% in rural population. The present study 
showed an HIV seroprevalence of 0.82%. A WHO report 
states thatthe viral dose in HIV transmission through blood 
is so large that one HIV positive transfusion leads to death, 
on an average, after 2 years in children and after three to 
5 years in adults [32]. Hence, safe transfusion practices 
like avoidance of single donorsand practices of autologous 
blood transfusion should be encouraged [8].

Sexually transmitted infections arewidespread in 
developing countries and constitute amajor public health 
problem. The VDRL reactivityin our study was 0.42%, 
a comparatively low value when compared to 1.6% 
noted by SriKrishna et al. [26] and 2.6% by Singh et al. 
[8] in Delhi. Arora [32] have reported a 0.9% ofVDRL 
reactivity while Bhattacharya [33] found0.72% reactivity. 
Syphilis has also acquired a newpotential for morbidity 
and mortality through associationwith increased risk 
ofHIV infection, thus making safe blood more difficult to 
get. Although in our study no correlation was found in co 
infection with HIV.
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Data on the prevalence of >2 TTIs is limited. In HIV-
positive donors, HBsAg was positive in 12.2%while 
VDRL was reactive in 11.8% [34]. The seroprevalence 
of hepatitis virus in patients infected with HIV showed 
that 9.9% of patients were HBsAg-positive, 6.3% were 
HCV-positive and about 1% had dual infection with HBV 
and HCV [35]. However, this study enrolled patients who 
received antiretroviral therapy and not blood donors. 
Mathai et al. [36] found that of 31,942 donors screened 
over a 6-year period, mixed infections were seen in only 
10 donors (0.03%). We found that 25 of 25000 donors had 
co-infection (0.1%). As is evident, the prevalence of more 
than one TTI is very low. Studies on the prevalence of 
hepatitis viruses in patients with HIV have shown the HIV 
and HBV/HCV co-infection rate to be 12%–15% [37–
39]. However, studies from India show that this varies 
with the geographical region with rates of 9%–30% for 
HBV and 2%–8% for HCV [40–43].We encountered HIV 
and HBV in 9 of 25 (36%) and HCV in 2 of 25 (8%) co-
infections. Many factors favor mixed infections including 
a high degree of epidemiological similarity between the 
HIV and hepatitis viruses. They have similar routes of 
transmission, risk factors such as high risk sexual behavior 
and a higher prevalence with other sexually transmitted 
diseases such as syphilis. It is important to detect these 
as >2 TTIs would pose a greater threat to the recipient 
of the infected blood. We found a higher rate of VDRL 
seroreactivity than that in other studies [44].This may 
be because we did not use any other test to confirm the 
presence of syphilis. Syphilis infection can increase the 
susceptibility to HIV infection. For its part, HIV can alter 
the clinical course of syphilis, increase the likelihood of 
relapse, and confound the diagnosis of neurosyphilis. In 
a study done to analyze the association of HIV infection 
with hepatitis B and syphilis in blood donors, of the 60 
Western blot confirmed HIV-positive blood samples, none 
were positive for HBsAg and 4 were positive for syphilis 
[45]. In contrast, we found an association of both syphilis 
and hepatitis B with HIV in blood donors. This reflects the 
trend in the general population [37-39]. This emphasizes 
the need for highly sensitive donor screening techniques 
to enable the detection of TTIs. These pose a definite risk 
to the recipient of the blood. Due to a similarity in risk 
factors and routes of transmission, public awareness and 
education would go a long way in curbing the prevalence 
of these infections and increasing blood safety. In the West, 
the practice of donor self-exclusion helps in the deferral 
of high risk donors. However, due to low socioeconomic 
status and lack of awareness, the implementation of donor 

self-exclusion is difficult in India. Voluntary donations 
are safer as compared to replacement ones and should 
be encouraged. Efforts should be made to increase the 
number of voluntary donors and reduce replacement 
donations to a minimum.

Conclusion
With the advent of nucleic acid amplification techniques 
(NAT), western countries have decreased the risk of TTI 
to a major extent [10]. This will decrease the window 
period and hence decrease the incidence of TTI. But the 
cost-effectiveness of NAT is poor [3]. The NAT has added 
benefits but its high financial cost is of concern, especially 
in economically restricted countries like India. Along with 
advanced technology such as NAT for donor screening, 
other factors suchas public awareness, vigilance of errors, 
educational and motivational programs, help in decreasing 
the infection [10].

References
1.	 Islam MB. Blood transfusion services in Bangladesh. Asian 

Journal of Transfusion Science 2009 ; 3:108-110.
2.	 Khan ZT, Asim S, Tariz Z, Ehsan I A, Malik RA, Ashfaq 

B, et al. Prevalence of Transfusion transmi tted infections 
in healthy blood donors in Rawalpindi District, Pakistan–a 
five year study . International Journal of Pathology 
2007;5:21–25.

3.	 Triwibibowo et al .anti HIV, Anti HCV, syphilis HBSAg and 
serologic test among high risk groups and  blood donor in 
Yogakarta, Indonesia, Southeast Asian Journal of tropical 
Medicine and Public Health 1993;24:275-7.

4.	 Widmann Fk editor .Technical Manual American association 
of blood banks. Aglington USA 1985; 325-44.

5.	 Chiavetta JA, Escobar M, New man A, He Y , Driezen P, et 
al. Incidence and estimated rates of residual risk for HIV, 
hepatitis C, hepatitis B and human T-cell lymphotropic 
viruses in blood donors in Canada, 1990–2000. Canadian 
Medical Association Journal 2003;169:767–773. 

6.	 R K Saran`s Transfusion Medicine Technical Manual by 
World health organization 2nded .2003.

7.	 Makroo, R . N,Salil P, Vashistha R et al: Trends of HIV 
infection in blood donors in Delhi. Indian Journal of 
Pathology and Microbiology 1996;39:139-142.

8.	 Singh B, Verma M, Kotru M et al.: Prevalence of HIV and 
VDRL serpositivity in blood donors of Delhi. Indian Journal 
of Medical Research 2005; 122:234-236.

9.	 Kakkar N, Kaur R and Dhanoa J : Voluntary donors-need for 
second look .Indian  Journal of Pathology andMicrbiology 
2004;47:381-383.

10.	 Garg S, Mathur DR and Garg DK. : Comparison of 
seropositivity of HIV, HBV, HCV and syphilis in 



Original Article	 A-138

http://www.pacificejournals.com/aabs

replacement and voluntary donors in western India. Indian 
J Pathol Microbiol 2001; 44: 409-412.

11.	 Sood G, Chauhan A, Sehgal S et al: Antibodies to hepatitis C 
virus in blood donor’s .Indian J Gastroenterol 1992; 11: 44.

12.	 Jain A, Rana S.S ,Chakravorty, P et al .:The prevalence 
of hepatitis C virus antibodies among the voluntary 
blood donors in New Delhi,India.Eur.J.Epidemiol 
2003;18:695-697.

13.	 Pahuja S,Sharma M,Baitha B,Jain M.:Prevalence and 
trends of markers of Hepatitis C Virus,Hepatitis B virus and 
Human immunodeficiency markers in Delhi blood donors:A 
Hospital Based study.Jpn.J.Infect.Dis.2007;60:389-391.

14.	 Kaur H,Dhanoa J and Pawar G.:Hepatitis C infection 
amongst blood donors in Punjab-a six year study. Indian 
Journal of Hematology and Blood Transfusion. 2001;19: 
21-22. 

15.	 Gupta R,Singh B,Singh DK,Chugh M.:Prevalence and 
trends of transfusion transmitted infections in a regional 
blood transfusion centre.Asian journal of transfusion science 
2011 5(2):177-178. 

16.	 Pallavi P,  Ganesh C K,  Jayashree K,   Manjunath G V 
: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 
March; 27(1): 1–6.

17.	 Das S,M L kumar H :Viral hepatitides among the blood 
donors in a rural based hospital.Journal of Clinical and 
Diagnostic Research.2012; 6 (4) :619-622.

18.	 Mehta D,Vachhani J H,Desai N J :Seroprevalence of 
HIV,HBV,HCV and syphilis in blood donors. Paripex- 
Indian Journal of research 2013 ;2 (2).

19.	 Garg S, Mathur DR and Garg DK. : comparison of 
seropositivityof HIV, HBV, HCV and syphilis in replacement 
and voluntary donors in western India. Indian J Pathol 
Microbiol 2001; 44: 409-412.

20.	 Jain A, Rana S.S ,Chakravorty, P et al .:The prevalence 
of hepatitis C virus antibodies among the voluntary 
blood donors in New Delhi,India.Eur.J.Epidemiol 
2003;18:695-697.

21.	 Singh B ,Verma M and Verma K.:Markers for transfusion 
associated hepatitis in North Indian blood donors :prevalence 
and trends. Jpn J. Infect. Dis. 2004; 57: 49-51.

22.	 Sheeba Q, Tabassum S, Seema A et al.: Age specific 
prevalence of hepatitis B surface antigen in pediatric 
population of Aligarh, North India. Indian Journal of 
Pediatrics 2004;17:965-967.

23.	 Lodha R, Jain Y,Anand K et al.:Hepatitis B in India: a 
review of disease epidemiology. Indian Journal of Pediatrics 
2001;38:349-371

24.	 Joshi SK and Ghimere G R : Serological prevalence of 
antibodies to HIV and HBV among healthy Nepalese 
males-a retrospective study. Kathmandu University Medical 
Journal 2003 ;1:251-255

25.	 Singh K, Bhat S, Shastry S. Trend in seroprevalence of 
Hepatitis B virus infection among blood donors of coastal 
Karnataka, India. J Infect Dev Cities 2009;3:376–379.

26.	 Srikrishna A, Sitalakshmi S, Damodar P. How safe are our 
safe donors. Indian J Pathol Microbiol 1999;42:411-416. 

27.	 Meena M, Jindal T, Hazarika A. Prevalence of hepatitis 
B virus and hepatitis C virus among blood donors 
at a tertiary care hospital in India: A five year study.
Transfusion. 2011;51:198–202.

28.	 Kiran V.2004: Hepatitis B vaccine introduction into the 
routine immunization schedule-Andhra Pradesh experience. 
Indian J. Public Health 2004;48:63-66.

29.	 Averting HIV and AIDS. India HIV & AIDS Statistics. 
Online at http://www.avert.org/indiaaids.htm.

30.	 Joshi, S. R:Seropositivity status for HIV infection among 
voluntary and replacement blood donors in the city of Surat 
from Western India. Indian J. Hematol.Blood Transfu. 
1998;16:20-21.

31.	 Sonwane BR,Birare SD, Kulkarni PV.2003:Prevalence 
of seroreactivity among blood donors in rural population. 
Indian Med.Sci. 2003 ; 57: 405-407.

32.	 Arora D, Arora B, Khetarpal A. Seroprevalence of HIV, 
HBV, HCV and syphilis in blood donors in Southern 
Haryana. Indian J Pathol Microbiol. 2010;53:308–309. 

33.	 Bhattachary a P, Chakraborty S, Basu SK. Signi ficant 
increase in HBV, HCV, HI V and syphilis infections among 
blood donors in West Bengal, Eastern India 2004–2005. 
Exploratory screening reveals high frequency of occult HBV 
infection. World J Gastroenterol. 2007;13:3730–3733. 

34.	 Kapur S, Mittal A. Incidence of HIV infection and 
its predictors in blood donors in Delhi. Indian J Med 
Res1998;108:45–50.

35.	 Jain M, Chakravarti A, Verma V, Bhalla P. Seroprevalence 
of hepatitis viruses in patients infected with the 
human immunodeficiency virus. Indian J Pathol 
Microbiol2009;52:17–19.

36.	 Mathai J, Sulochana PV, Satyabhama S, Nair PK, Sivakumar 
S. Profile of transfusion transmissible infections and 
associated risk factors among blood donors of Kerala. Indian 
J Pathol Microbiol 2002;45:319–22.

37.	 Rouet F, Chaix ML, Inwoley A, Anaky MF, Fassinou 
P, Kpozehouen A, et al. Frequent occurrence of chronic 
hepatitis B virus infection among West African HIV type-1-
infected children. Clin Infect Dis 2008;46:361–6.

38.	 Telatela SP, Matee MI, Munubhi EK. Seroprevalence 
of hepatitis B and C viral co-infections among children 
infected with human immunodeficiency virus attending 
the paediatric HIV care and treatment center at Muhimbili 



A-139	 AABS; 4(3): 2017

Annals of Applied Bio-Sciences, Vol. 4; Issue 3: 2017 e-ISSN: 2349-6991; p-ISSN: 2455-0396

National Hospital in Dar-es-Salaam, Tanzania. BMC Public 
Health 2007;7:338.

39.	 Egah DZ, Banwat EB, Audu ES, Iya D, Mandong BM, 
Anele AA, et al.Hepatitis B surface antigen, hepatitis C and 
HIV antibodies in a low-risk blood donor group, Nigeria. 
East Mediterr Health J 2007;13:961–6.

40.	 Padmapriyadarsini C, Chandrabose J, Victor L, Hanna LE, 
Arunkumar N, Swaminathan S. Hepatitis B or hepatitis 
C co-infection in individuals infected with human 
immunodeficiency virus and effect of anti-tuberculosis 
drugs on liver function. J Postgrad Med 2006;52:92–6.

41.	 Tankhiwale SS, Khadase RK, Jalgoankar SV. Seroprevalence 
of anti-HCV and hepatitis B surface antigen in HIV infected 
patients. Indian J Med Microbiol 2003;21:268–70.

42.	 Kumarasamy N, Solomon S, Flanigan TP, Hemalatha R, 
Thyagarajan SP, Mayer KH. Natural history of human 
immunodeficiency virus disease in southern India. Clin 
Infect Dis2003;36:79–85.

43.	 Saravanan S, Velu V, Kumarasamy N, Nandakumar S, 
Murugavel KG, Balakrishnan P, et al.Coinfection of 
hepatitis B and hepatitis C virus in HIV-infected patients in 
south India. World J Gastroenterol2007;13:5015–20.

44.	 Mittal A, Kapur S. Correlation of HIV infection with 
hepatitis B and syphilis. Int Conf AIDS1994;10:264.

45.	 Kaur G, Basu S, Kaur R, Kaur P,Garg SPatterns of infections 
among blood donors in a tertiary care centre: A retrospective 
study The National Medical Journal Of India 2010;23(3).

*Corresponding author: 
Dr. Sheetal Arora, Department of Pathology, ESIC Medical College, NH-3, NIT Faridabad, INDIA
Email: sheetalaroragupta@gmail.com

Financial or other Competing Interests: None.

Date of Submission : 06.07.2017
Date of Acceptance : 19.07.2017
Date of Publication : 18.08.2017


