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IntrOductIOn
Being formerly called as the Non-A Non-B hepatitis virus, the hepatitis 
C virus (HCV) was first detected in 1989 in experimental animals by 
isolation of cDNA from blood [1]. HCV is a 55 nm spherical enveloped 
RNA virus. It belongs to family, Flaviviridae, and it  has been classified 
into a distinct genus, Hepacivirus.  Its genome is 9.6 kb long, single 
stranded, positive sense RNA. It codes for several structural and 
functional proteins of the virus. Six major genotypes and more than 
80 subtypes of HCV  have been identified [2]. Initially, it was thought 
to  cause an infection of only minor importance, affecting only drug 
abusers and blood product recipients in developed countries.  It  has 
now been proved that HCV is  a global concern, as it causes many 
health problems. HCV is responsible for a significant proportion of 
post transfusion hepatitis cases.  It is one of the leading causes of 
chronic liver disease in the entire world.  HCV infection, particularly 
in its chronic form, is associated with  great morbidity and mortality. 
Presently, it  has been noticed that hepatitis C is responsible for 
more deaths than HIV [3]. 

The high risk populations for HCV infection include injectable drug 
users (IDU), blood transfusion recipients, sexually promiscuous 
individuals, haemodialysis patients, HIV positive persons, kidney 
transplant recipients and prisoners. Among all these, the IDU are 
highest in number, and this is the primary mode of HCV transmission 
in developed countries. Though the transfusion of blood and blood 
products was a leading cause of transmission of HCV, after the 
introduction of screening of blood units for HCV in blood banks in 
1990, such a transmission has decreased in most of the developed 
countries. Unfortunately, the incidence of transfusion related 
hepatitis C is still higher in developing countries like India [4].

The estimated figures  of HCV infection are quite alarming - three 
to four million individuals newly acquire HCV infection every year, 
170 million have chronic infection with a risk of cirrhosis and 
malignancy and yearly, 350,000 deaths  are caused by HCV related 
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causes. According to WHO, 12 million Indians are suffering from 
hepatitis C. Prevalence of HCV in healthy blood donors represents 
prevalence of carrier state in the population. High rate of anti-HCV 
antibody (anti-HCV) positivity, which is seen in individuals who are 
transfused multiple times, is an indicator of risk of contracting HCV 
by blood transfusion. The prevalence of anti-HCV in blood donors 
has been reported from various countries and from various parts 
of India. Though in other countries, IDU is the major mode of HCV 
transmission, in India, blood transfusion is primarily responsible for 
it. As no vaccine is available and as the treatment is costly and 
lengthy, with a poor success rate, donor screening remains a very 
important means of primary prevention of HCV transmission [5].

The present study was conducted to determine the prevalence of 
HCV antibodies in voluntary blood donors (VBD), with a special 
focus on female donors and to know the impact of a mandatory 
screening.

MAterIAls And MethOd
study period - The study period extended over 7 years, from 
January 2006 to December 2012. During this period, 17976 VBD 
who visited  the blood bank of Dr. D.Y. Patil Medical College, Hospital 
and Research Centre, Pimpri, Pune, Maharashtra, India were tested 
for presence of anti-HCV. Those who showed  presence of anti-HCV 
were referred  as seropositive. The data was analyzed to determine 
the seroprevalence of anti-HCV.

sample collection and laboratory testing - 3 ml of blood from 
each donor was collected in a plain bulb, it was allowed to clot and 
separated serum was used for the test.

the detection of anti- HCV in human serum was achieved by using 
a commercially available 3rd generation ELISA kit, the HCV Microlisa 
(J. Mitra and Co.). This test utilizes a combination of both structural 
(Core, E1 and E2) and non-structural antigens (NS3, NS4 and NS5) 
of HCV,  which increases  specificity of the test. 

ABstrAct
Background: Hepatitis C virus (HCV) is transmitted by blood and 
blood products and it causes a major proportion of transfusion 
transmitted hepatitis.  It can lead to chronic liver disease  which 
has  great morbidity and mortality. HCV is responsible for more 
deaths than Human immunodeficiency virus (HIV). As no vaccine 
is available and as the treatment is costly and lengthy, with a poor 
success rate, donor screening remains a very important means 
of primary prevention of HCV transmission.

Aims and Objectives: This study was conducted to know the 
prevalence of anti-HCV in healthy voluntary blood donors (VBD) 
in a semi-urban region of western Maharashtra, India with a 
special focus on female donors.

settings and design: This was an unlinked, anonymous, 
retrospective study. 

Materials and Methods: During January 2006 to December 
2012, sera of 17976 VBD, which comprised  of 16972 (94.41%) 
males and 1004 (5.59%) females, were tested for presence of 
anti-HCV antibody (anti-HCV) by using a 3rd generation ELISA 
test. Data was statistically analyzed  by using Chi-Square for 
linear trends (Extended Mantel-Haenszel  test). - 0.72732.

results and conclusion: Thirty six donors (0.2%) were positive 
for anti-HCV. Seroprevalence in males was 0.21%, while that in 
females was 0%. The positivity of anti-HCV remained stable over 
the  tenure of this study (Chi-Square for linear trends - 0.72732). 
This region has a lower prevalence of anti-HCV as compared  
those seen in other states of India. Zero prevalence in women 
indicated that encouraging women  to undergo blood donations 
would still reduce the transmission of HCV. Detection can be 
improved by doing better tests like HCV RNA detection and 
further prevention of HCV transmission can be enhanced.
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more. Thirdly, males indulge  into risk behaviours   much more than 
females. As per WHO fact sheet of 2013, globally, approximately 
30% of the donated blood comes from women donors. Out of 104 
countries which report to WHO, 18 countries receive less than 10% 
of the donations from females [9]. Gender wise percent prevalence 
of anti-HCV in other countries has been shown in [Table/Fig-2].

Ethical issues - This was an unlinked and anonymous, retrospective 
observational study. Since HCV testing of donors is part of the 
statutory requirement in blood banks, no separate consent was 
required. HCV positive units of blood were discarded. All personal 
details of the individuals who were tested were removed from the 
blood samples, to delink HCV testing from the identity of the person. 
This study was approved by the institutional ethics committee.

stAtIstIcAl AnAlysIs
Data were summarized by using percentages. Year wise anti-HCV 
prevalence among the blood donors was calculated. The data was 
analyzed by using Chi-Square for linear trend (Extended Mantel-
Haenszel test).

results
A total number of 17976 VBD who comprised 16972 (94.41%) 
males and 1004 (5.59%) females were studied during a seven year 
period. [Table/Fig-1] shows the annual gender distribution of donors 
and their HCV seropositivities.

Country (Reference No.) % prevalence  in VbD

male Female 

Tanzania [10] 1.5 1.1

USA [11] 0.88 0.056

Jorden [12] 0.793 0.097

Manila [13] 0.35 0.10

Nepal [14] 0.19 0.099

Philippines [15] 0.104 0.34

Present study 0.21 0.20

year male Donors Female Donors total 
donors

hCV 
seropositive

 (%)total hCV 
seropositive

 (%)

total hCV 
seropositive 

(%)

2006 1816 5 (0.27) 118 0 (0) 1934 5 (0.26)

2007 2254 1 (0.04) 100 0 (0) 2354 1(0.04)

2008 2261 5 (0.24) 78 0 (0) 2339 5(0.21)

2009 1920 5 (0.26) 78 0 (0) 1998 5(0.25)

2010 1369 0 (0) 101 0 (0) 1470 0 (0)

2011 3355 10 (0.30) 277 0 (0) 3632 10(0.27)

2012 3997 10 (0.27) 252 0 (0) 4249 10(0.24)

Total 16972 36 (0.21) 1004 0 (0) 17976 36 (0.20)

[table/Fig-1]: Annual gender distribution of donors and HCV 
seropositivity 

[table/Fig-2]: Gender wise percent prevalence of anti-HCV in VBD from
 various countries

A total of 36 (0.21%) VBD were positive for anti-HCV in their sera. All 
the seropositives were males,  which  showed a zero seroprevalence 
of HCV in females. The overall prevalence of anti-HCV was found 
to be 0.2%. As can be seen from [Table/Fig-1], the positivity of anti-
HCV has remained stable over this tenure and there  has been no 
significant rising or decreasing trend [Chi-Square for linear trend 
(Extended Mantel-Haenszel test) - 0.72732]. In year 2010, not a 
single VBD was found to be HCV seropositive.

dIscussIOn
This study has illustrated  overall trend of the epidemiology of 
this infection in the community. Amongst 17976 VBD who were 
studied, 16972 (94.41%) were males; whereas 1004 (5.59%) 
were females. The male preponderance may be caused by factors 
affecting women: fear of blood donation, lower levels of education 
and cultural restrictions on social movement of women in India. In 
this retrospective study, we evaluated the seroprevalence of the 
anti-HCV among the VBD in Pimpri region of Pune, Maharashtra, 
irrespective of their ages. The given data also helped us in 
evaluating the seroprevalence of Hepatitis C infection amidst  male 
and female donors. This seven year’s study revealed the prevalence 
of HCV infection in a community which resided  in semi-urban area 
of western Maharashtra, India. 

The overall anti-HCV positivity amongst the VBD was 0.2% and all 
of them were males,  which showed a  zero percent prevalence 
in females.  Similar findings were reported from Andhra Pradesh 
and Orissa [6,7]. A report from West Bengal [8] showed 0.59% 
seroprevalence in female VBD. The higher prevalence in males 
which was seen, may be because more males opt for blood 
donation and hence, more males are tested. Also, the number of 
males who receive  transfusions of blood and blood products is 

A community study  done in China showed anti-HCV prevalence 
to be 1.16% in males and 2.01% in females [16].  It is notable 
that in Philippines and China, anti-HCV seroprevalence is higher in 
females than in males [15,16]. Lowest prevalence in females  was 
observed in USA [11].

In countries like USA and China, it  was observed that number 
of female VBD was equal or more than male VBD [11,16]. But in 
all other studies, female VBD were very small in number and this 
prevented us  from getting a very correct idea about anti-HCV 
prevalence in female donors [10,12-15].

Apart from very low number of female donors, low prevalence 
seen in females may be  caused by comparatively less indulgence 
of females in risk behaviours. Also, the number of females who 
receive  blood transfusions is small in most of the developing 
countries. Hence, true prevalence in females can be determined 
by studying a large sample size. Nevertheless, with the presently 
available data which shows  mostly very low anti-HCV prevalence 
in females, it may be said that women donors can be safer than 
men and that they should be encouraged to donate blood, to 
ensure safety of blood transfusion and to prevent wastage of 
blood units. 

In India, mandatory screening for HCV started [17]. The prevalence 
of HCV has been showing a downfall since then. The percentage 
seroprevalence of anti-HCV in VBD in various places in India 
before year 2000 was reported to be between 0.7-15.9 [Table/Fig- 
3] and it was more than one in most of the reports [18-23]; while 
that after year, 2000, it had ranged from 0.13 to 1.09 [Table/Fig-4] 
and it was less than one in most of the reports [6,24-30]. This 
clear reduction was a very good sign and it reflected the effects 
of control measures. [Table/Fig-3] shows prevalence of anti-HCV 
in VBD in India. Some studies  done in north India in this decade  
showed seroprevalence which was at the upper end of the range. 
Lowest prevalence of 0.13% was reported from Vellore. Present 
study showed that anti-HCV seroprevalence in this area was 
lower (0.2%) and  that it was closer to that which was reported 
by Gowri et al., [30]. Seroprevalence in Maharashtra in all donors 
was 0.7%  [20]. A study  done on rural donors by Sonwane et al., 
[31] showed zero percent seroprevalence, while another recent 
study done  in rural Maharashtra showed a prevalence of 0.74% 
[29]. This may be a side effect of rapid urbanization of villages, 
which had exposed  people to risk factors for HCV transmission. A 
significantly lower seroprevalence which was observed in present 
study, may have been caused by stringent implementation of 
mandatory HCV screening in the blood banks since 2002. 
Maharashtra state as such and the region where this study was 
conducted are progressive regions of the country, with good and 
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were positive for HCV by NAT, while of these 38, only 35 were 
positive for anti-HCV by ELISA. Relying only on ELISA would result 
in  non-diagnosis  of few cases [36]. With component separation 
in blood banks, each undiagnosed infected donor can infect 2-3 
recipients. The projected magnitude of blood and blood component 
recipients who are infected this way can be frightening. High costs, 
a greater turnover time and a need of high technical expertise are 
the limiting factors  in the way of the generalized use of NAT, more 
so in developing countries. However, it is worth considering, as 
the window period for HCV is reduced by NAT, and as the benefits 
of an early detection may outweigh the risks which are  involved. 
Though NAT is the future of HCV diagnosis in India, presently, a 
very stringent donor screening for anti-HCV is very important, to 
ensure blood safety.

cOnclusIOn
Our study highlighted that overall anti-HCV prevalence in VBD in this 
semi-urban region of Maharashtra was 0.2% and that in women, it 
was zero percent. Encouraging women for blood donations can be 
considered as one positive step which is taken for ensuring blood 
safety. Technologically advanced laboratories require highly qualified 
and highly skilled technicians, colossal amount of money and well 
equipped laboratories, which unfortunately, are difficult to build 
up in developing countries with limited resources. A public private 
partnership which is made to share resources and skilled technicians 
can become useful  for tackling this problem. Rigorous health 
education, strict monitoring of blood banks and implementation of 
law regarding donor screening, would go a long way in prevention of 
transfusion transmitted hepatitis and they will reduce the economic 
burden on government. 
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