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Transfusion associated hepatitis B virus (TAHBV) infection continues to be a major problem despite
mandatory screening for hepatitis B surface antigen (HBsAg). This is because HBsAg is not detected
during the window period of the infection. The present study was designed to assess the prevalence
and socio-demographic distribution of hepatitis B virus (HBV) infection in healthy blood donors of
Erode District, Tamil Nadu. Between November 2010 and February 2011, 200 blood donors were
screened and after obtaining written consent and answering a predetermined questionnaire, the
samples were screened for the presence of HBsAg, anti-HBc, and anti-HBs using standard enzyme-
linked immunosorbent assay (ELISA) technique. The prevalence of HBsAg, anti-HBc total (IgG and IgM),
anti-HBc IgM and anti-HBs were investigated and was found to be 3.5, 10.9, 5.7, and 3%, respectively.
The prevalence of HBV markers were found to be instigated with factors like alcoholism, smoking,
tattooing, ear piercing, visiting barber’s shop, and family history of jaundice, and were statistically
significant. The findings of the current study recommends that all blood units should be tested for anti-
HBc IgM to understand the infectivity status of the blood donors in the window period and to discard
blood if positive.

Key words: Hepatitis B virus, window period, enzyme-linked immunosorbent assay (ELISA), anti-HBc, anti-

HBs.

INTRODUCTION

Blood transfusion service (BTS) is 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
(Islam, 2009). 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 pre-
transfusion testing and screening. The use of unscreened
blood transfusion keeps the patient at risk of acquiring
many transfusion transmitted infections (TTI) like

*Corresponding author. E-mail: moormicro@gmail.com.

hepatitis viruses (HBV, HCV), human immuno-deficiency
viruses (HIV), syphilis, malaria, etc. Transfusion
departments have always been a major portal to screen,
monitor, and control infections transmitted by blood
transfusion. Blood transfusion departments do not only
screen TTI, but also give clue about the prevalence of
these infections in healthy populations (Khan et al.,
2007).

Hepatitis B virus (HBV) infection is a serious global
health problem affecting 2 billion people world-wide and
350 million people suffer from chronic HBV infection
(Dhawan et al., 2008). Countries are classified on the
basis of endemicity of HBV infection into high (=8%),
intermediate (2 to 7%) or low (£2%) incidence countries.
The prevalence of chronic HBV infection in India ranges
from 2 to 10%. India therefore comes under the
intermediate to high endemicity category (Karandeep et
al., 2009). HBV is highly infectious and can be transmitted
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Figure 1. The Erode District map.

transmitted covertly by percutaneous routes and overtly
by blood transfusion. HBV infection is the leading cause
of chronic hepatitis, cirrhosis, and hepatocellular
carcinoma (HCC) (Surendra et al., 2008).

Transfusion associated hepatitis B viral infection
(TAHBV) continues to be a major problem in India even
after adoption of mandatory screening of hepatitis B
surface antigen (HBsAg) by enzyme-linked immuno-
sorbent assay (ELISA). The high incidence of TAHBV is
reported in patients receiving multiple blood transfusions.
It has been demonstrated that some HBsSAg negative
donors who are anti-HBc positive (antibody to hepatitis
core antigen) continue to replicate hepatitis B virus
(Kumar et al., 2007). They may harbour and maintain
HBV-DNA sequences in their liver and blood, thus,
representing potential sources of HBV transmission
(Kumar et al., 2007). Thus, the absence of HBsAg in
blood of apparently healthy individuals may not be
sufficient to ensure lack of circulating HBV. Blood
containing anti-HBc with or without detectable presence
of HBsAg might be infectious; therefore, routine blood
donor screening for anti-HBc has been implemented in
some countries resulting in a decrease in the risk of post
transfusion HBV infection. But, in India anti-HBc detection
is not mandatory in donor selection procedure.

Most of the studies done to estimate anti-HBc among
blood donors have used kits for total anti-HBc (both 1gG
and IgM) (Findik et al., 2007; Hollinger, 2008; Koten et
al.,, 2011). But, the anti-HBc IgM is a marker of recent
infection and it is considered to be a more specific marker
for HBV infection during ‘window period’. In most western
countries, anti-HBc positive donors are excluded from
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blood donation. However, due to limited resources and
the potential exclusion of too many blood donors, this
anti-HBc screening is seldom practiced in countries like
India. Factors such as blood donations during the window
period, emergence of newer transmissible pathogens,
and prevalence of asymptomatic carriers pose a serious
challenge to blood safety. Hence, constant monitoring
and retrospective analysis of the incidence of TTIs,
notably HBV, hepatitis C virus (HCV), human immuno-
deficiency virus (HIV), and syphilis among voluntary
blood donors becomes essential to evaluate the
prevalence of TTls in the population. The present study
was conducted to understand the seroprevalence of
various HBV markers among blood donors of Erode
district, Tamil Nadu. This study was also aimed to
evaluate whether anti-HBc detection could be adopted in
India as a routine screening assay for HBV in addition to
HBsAg to improve the safety of blood transfusion.

MATERIALS AND METHODS

Study area and population

This is a descriptive cross-sectional study and was conducted by
obtaining the blood samples from a private blood bank of the Erode
District, Tamil Nadu from November 2010 to February 2011. Erode
District lies on the extreme north of Tamil Nadu. It is situated
between 10 36” and 11 58” north latitude and between 76 49” and
77 58” east longitude (Figure 1). It has about 25, 81,500 population
strength as per 2001 census and it approximately covers 5,714 km?
area. The district has a large industrial and agricultural base and
many people from other places reside here for education, job and
business.
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Blood samples

All the blood donors, donating blood in the blood bank were
considered as the study population. About 200 samples were
collected for the study during the four months period. The
participant donors were from both urban and rural areas of the
district.

Study procedure

All the individuals coming for blood donations were examined for
blood pressure, pulse, hemoglobin content, etc., and other general
health check up were done. Apparently, healthy persons of age 18
to 60 years with body weight above 45 kg would qualify for
donations.

Inclusion criteria

All the donors who satisfied the qualifying criteria for the donation
were included in the study. The study included both the voluntary
blood donors (altruistic donations) and the replacement blood
donors (blood donated to replace blood utilized, and often includes
friends or relatives of patients).

Exclusion criteria

Persons belonging to high risk groups such as patients from
thalassemia clinics, sexually transmitted diseases clinics,
professional blood donors, drug abusers, dialysis patients, sex
workers, pregnant women, etc. were excluded from the study.

Donor study

The donors visiting the blood bank were explained about the
purpose and objective of the study. Those individuals who
volunteered to participate in the study were accepted alone after
obtaining a written informed consent. A detailed pre-donation
questionnaire was used to collect their socio-demographic
characteristics including age, gender, occupation, marital status,
pre-donation status, etc. They were also asked about family history
of jaundice, previous surgical procedures, history of past or current
use of intra venous drugs, tattooing, visiting community barber’s
shop in males, history of injections received in past one year, dental
services under taken, etc.

Some questions about high risk behaviours, such as premarital
and extra martial sexual behaviour were also investigated. The test
results were kept confidential and the blood bank official referred
the infected individuals to the nearest public health care facilities.

Ethical approval

The present study was approved by the ethical committee of
Swamy Vivekananda College of Pharmacy, Tiruchengode,
Namakkal District (IEC/July/10/11).

Study method

Blood collection

Five milliliters of blood was collected by standard aseptic technique

with the help of 5 ml disposable syringe, and was transferred to a
sterile test tube. The blood was allowed to clot and the serum was

separated by centrifugation at 3000 rpm. The serum samples were
transferred to vials and were preserved at -20°C until use.

Processing of samples

All the serum samples were screened for the HBsAg using ELISA
(Omega diagnostics, Glaxo IlI) and for anti-HBc total, anti-HBc IgM,
and anti-HBs (DiaSorin S.p.A. Kits, 13040 Saluggia (Vercelli)-Italy).
Those samples that are non-reactive for HBsAg were chosen for
further studies. The HBsAg negative samples were tested for the
presence of antibodies to Hepatitis B core antigen (anti-HBc total
and anti-HBc IgM). All the anti-HBc positive samples were retested
with the same assay for confirmation of anti-HBc positivity. The
presence of antibodies to Hepatitis B surface antigen (anti-HBs)
was also investigated in all the anti-HBc positive serum samples.

Statistical analysis

The prevalence of HBsAg and anti-HBc was determined from the
proposition of seropositive individuals in the total donor population
studied and was expressed as a percentage. Descriptive statistics
of socio-demographic variable and other characteristics of sampled
population were computed. Percentage with 95% confidential
interval (Cl) was used to describe the prevalence. Odd ratio (OR)
and 95% CIl was calculated for each association. A p value less
than 0.05 was calculated to be statistically significant. The statistical
difference was also evaluated by applying the Chi-square test. All
the statistical analysis was done using the Statistical Package for
Social Sciences (SPSS) software package version 10 (SPSS Inc.
Chicago, llinois, USAT).

RESULTS

A total of 200 blood donors were screened during the
study, and among them, a vast majority (184: 92%) were
males, with a male to female ratio of 11.5:1. It was
observed that there were 172 voluntary donors (males,
158 and Female, 14). Majority of the donors belong to the
age group of 26 to 30 years. Among the blood groups
studied, ‘O’ group was found to be the maximum (75)
followed by ‘B’ group (62). There were 137 first time
donors, and 63 of them were repeated donors. 75 of
them were students and 62 were labourers.

Prevalence of HBsSAg

Out of the 200 samples studied, 7 of them were found to
be positive for HBsAg. The prevalence rate of HBsSAg
was (7/200) 3.5%. All the positive cases were male and
no female donors were found to be positive (Table 1).
Age wise prevalence was found to be more in 31 to 35
years group with 8.8% (Table 2). Replacement donors
showed more seropositivity 14.3% (4/28) than the
voluntary donors (Table 3). Among the blood group, wise
prevalence maximum HBsAQ positive cases were seen in
‘B’ blood group 4.8% (3/62). Majority HBsAg positive
subjects were labourers (4.8%) and students (4.0%).

The prevalence of HBsAg based on various signs and
symptoms include: loss of appetite (7.3%), abdominal



Table 1. Overall prevalence of HBV markers among blood donors.
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Prevalence of HBV markers

Result HBsAg Anti-HBc total Anti-HBc IgM only Anti-HBc and Anti-HBs
No. % No. % No. % No. %
Positive 7 35 21 10.5 11 55 6 3.0
Negative 193 96.5 179 89.5 189 94.5 194 97.0
Total 200 100.0 200 100.0 200 100.0 200 100.0

Table 2. Prevalence of HBV markers over the age distribution.

HBsAg Anti-HBc total Anti-HBc IgM only Anti-HBc and Anti-HBs
S/N Age Total
No. % No. % No. % No. %
1 19-25 1 1.7 6 10.3 4 6.9 1 1.7 58
2 26 - 30 2 2.4 9 11.0 4 4.9 4 4.9 82
3 31-35 3 8.8 3 8.8 1 29 1 2.9 34
4 36 - 40 1 6.3 2 12.5 2 12,5 - - 16
5 41 -45 - - 1 10.0 - - - - 10
Total - 7 - 21 - 11 - 6 - 200

Table 3. Prevalence of HBV markers among donor population.

Donor category Number HBsAg Anti-HBc total Anti-HBc IgM only Anti-HBc and Anti-HBs
screened  No. % No. % No. % No. %
Voluntary donors 172 3 1.7 18 10.5 10 5.8 6 3.5
Replacement donors 28 4 14.3 3 10.7 1 3.6 0 -
Total 200 7 35 21 10.5 11 5.5 6 3.0

discomfort (7%), and joints pain (10.8%). The possible
risk factor associated with the HBSAg seropositivity
showed that ear piercing (2.6%), tattooing (7.1%),
previous surgical procedures (5.3%), family history of
jaundice (3.6%), visiting barber's shop (10.4%), and
visiting abroad (11.1%) play a major role (Table 4).

Prevalence of anti-HBc IgM

The overall prevalence of IgM antibodies to hepatitis B
core antigen (anti-HBc IgM) was studied in all the 193
HBsAg negative blood donors. Out of 193 donors
screened, 11 (5.7%) showed positive for anti-HBc IgM
indicating the presence of early acute hepatitis B infection
(Table 1). Among the 16 donors belonging to the age
group of 36 to 40 years, 2 were found to be positive with
a maximum of 12.5 percentage (Table 2). Among the 11
positive subjects, 10 of them were males and only 1 was
found to be female. With the analysis of positivity among
different blood groups 8.3% of them with ‘O’ blood group
and 5.8% of the voluntary donors were positive for anti-
HBc IgM (Table 3).

Alcohol consumers (5.9%), donors with smoking habits
(7.1%), and donors having the habit of chewing tobacco

or using similar product (7.7%) had anti-HBc in their
serum. Also, loss of appetite, abdominal discomfort, joint
pain and itching all over the body were found to be
important symptoms and were 12.2, 9.3, 13.5, and 11.1%
respectively.

Among the high risk behaviours analyzed, blood
transfusion (40%), previous surgery (15.8%), family
history of jaundice (19.4%), ear piercing (18.4%),
tattooing (14.3%), visiting barber's shop (10.4%), etc.,
played an important role (Table 5).

Prevalence of anti-HBc total and anti-HBs

All the HBsAg negative samples were also tested for the
presence of anti-HBc total (both IgG and IgM) and for the
antibodies to hepatitis B surface antigen (anti-HBs). Anti-
HBc total was found in 21/193 samples (10.9%) which
indicated the persistence of carrier state or the recent
past infection with convalescence (Table 1). Donors in
the age group of 26 to 30 years showed maximum
seropositivity (9/21; 11.0%) (Table 2). Voluntary donors
(10.5%) and replacement donors (10.7%) had both 1gG
and IgM antibodies in their blood serum (Table 3).
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Table 4. Socio-demographic characteristics and risk factors associated with HBsAg seropositivity in blood donors.

Prevalence of HBSAg 95% ClI

Variable Positive Negative Total Chi square P value OdQS Lower Upper

No. % No. % No. % test O Timit it
Sex
!l:rfale g 3'-8 ° 11767 19;6.2000 11864 188:88 0.631 0.427 ) ) )
Blood group
] 3 4.00 72 96.00 75 100.00
: SR SR ST R
AB 1 3.60 27 96.40 28 100.00
STD awareness
Y 7 4 122 4. 12 100.
NES 0 5-0 71 1900.6000 719 188.88 3.992 0.046™ ) ) )
Alcoholism
I 120 s e & oo 290 018 425 050 07
Smoking habit
EES c7) 6'-1 ° l8058 19036?000 18155 188:88 5362 0.021* ) ) )
Chewing tobacco
Y 2 2.60 76 97.40 78 100.00
Nis 5 4.10 117 95.90 122 100.00 0.332 0.565 0.62 0.12 3.26
Blood transfusions
Y - 1 100. 1 100.
Nf)s g 3.70 1803 9%93000 1900 188.88 0.382 0.537 0.0 ) )
Previous surgery
Y 1 . 1 4.7 1 100.
N(:JS 6 228 1785 :6.78 1891 18888 0.193 0.66 1.62 0.18 14.22
Family history of jaundice
Y 1 2 . 1 100.
Ear piercing
Lo T me m s o o ow oo
Tattooing
DM B EmOm MM om0 ws
Visiting barber’s shop
D Le B mm k0 e oo am 1w s
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Visiting abroad

Yes 2 11.10 16 88.90 18
No 5 2.70 177 97.30 182
Extra marital sexual behaviour

Yes 1 12.50 7 87.50 8

No 6 3.10 186 96.90 192

100.00
100.00 3.393 0.065 443 079  24.66
100.00

100.00 1.999 0157 443 047 4191

**Significant at 5% level, ***Significant at 1% level.

Six of 193 HBsAg negative subjects were found to be
anti-HBs positive (3.0%) (Table 1). All the 6 anti-HBs
positive donors were also found to be positive for anti-
HBc. The overall prevalence of anti-HBs and anti-HBc
combined seropositivity was (6/21) 28.5%. Anti-HBs
prevalence was found maximum among the age group of
26 to 30 years (4.9%).

Statistical analysis of prevalence

The statistical analysis of the prevalence of HBsAg and
anti-HBc showed that there were no significant
correlation between the prevalence rate and the socio-
demographic characteristics like age, gender, blood
group, and occupation. The prevalence of HBsAg was
statistically significant with the type of the donors (P =
0.001), sexually transmitted diseases (STD) awareness
(P =0.04), smoking (P = 0.02), joint pain (P = 0.007), and
frequent visits to the barber’s shop (P = 0.003) (Table 4).

The statistical significance in the case of anti-HBc
seropositivity was observed in symptoms like loss of
appetite (P = 0.03) and joint pain (P = 0.01). Also, risk
factors such as blood transfusion, previous surgery,
family history of jaundice, ear piercing, and tattooing were
all found to be positively correlating the anti-HBcC
prevalence and was statistically significant (P <0.05)
(Table 5).

DISCUSSION

The discovery of the HBsAg was a major breakthrough in
decreasing the incidence of post transfusion hepatitis.
Following infection by the hepatitis B virus (HBV), the first
serological marker to appear in the blood is the HBVDNA,
followed by HBsAg, the DNA polymerase and the
hepatitis B ‘e’ antigen (HBeAg). Thereafter, the
antibodies to the hepatitis B core antigen (anti-HBc),
hepatitis B ‘e’ antigen and the HBsAg can be detected.
Screening of donated blood by ELISA for HBsAg is the
common method for detecting hepatitis B infection.
Screening of blood for the detection of this viral marker,
however, does not rule out the risk of transmission of

hepatitis B totally, because during the host serological
response to infection, there is a phase during which the
HBsAg cannot be detected in the blood, although,
hepatitis B infection is present. This phase is called the
‘window period’. It represents a carrier state of the
disease. Therefore, a definite hazard of transmission of
hepatitis B to recipients of such units of donated blood
exists. During this ‘window period’, detection of the anti-
HBc serves as a useful serological marker for hepatitis B
infection. The IgM class of the anti-HBc is the first to
appear, and indicates a recent infection. The IgG variety
of anti-HBc appears later during the infection and points
to a past HBV infection. Individuals with 1gG variety of
anti-HBc may not be infectious as they may have
sufficiently high titres of antibodies to HBsAg (anti-HBs),
which are protective in nature and the affected individuals
may actually be disease free. With the fairly high
incidence of HBsAg in India, there is a definite risk of
inadvertently transfusing HBV infected blood. It is
therefore strongly felt that a marker must be utilized for
the screening of blood in the Indian population to detect
the presence of hepatitis B during the window period
(Hoofnagle et al., 1978; Doglas et al., 1993). The safety
of blood products is one of the major problems concerned
with the transfusion medicine. At present, HBsAg
detection is the only diagnostic screening test for HBV
infection identification in the blood transfusion centers of
India. The prevalence of anti-HBc in the sera of healthy
blood donors negative for HBSAg was not much
considered. Since anti-HBc detection is not mandatory in
India, the present study was aimed to evaluate if anti-HBc
could be adopted as an additional screening assay for
blood donation.

To address this issue, a total of 200 healthy blood
donors were screened for a period of 4 months. In the
present study, the frequency of HBsAg, anti-HBc, and
anti-HBs seropositivity in the blood donors of Erode
district of Tamil Nadu was investigated.

Among the 200 screened samples, 7 of them (3.5%)
were found positive for HBsAg. Similar type of results
was found in an Indian study which showed that there
was HBsAg prevalence of 3.43% during the year 2008
(Nilima et al., 2010). In contrast, seropositivity in another
study was observed to be as low as 1.55% in 1996 and
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Table 5. Socio-demographic characteristics and risk factors associated with anti -HBc seropositivity in blood donors.

Prevalence of Anti-HBc Chi 95% CI
Variable Positive Negative Total square P Od(.js Lower Upper
No. % No. % No. % test value - ratio limit limit
Sex
0 M w0 s o om 0w 7
Blood group
] 6 8.30 66 91.70 72 100.00
: B o TR S R
AB 2 8.00 23 92.00 25 100.00
STD awareness
s 4m e e 71 1000 O34 057 180 038 54
Alcoholism
4 4w 7 esw0 f 1000 OO 074 120 03 4z
Smoking habit
e 710 79 s 8 1o 061 0405 080 01 203
Chewing tobacco
Y 6 7.70 72 9230 78 100.00
NES 5 4.10 117 95.90 122 100.00 1.182 0.217 1.9 0.57 6.62
Blood transfusions
*%
Coem e R0l 00 s O mw s oo
Previous surgery
*
Domm e Mm% % e o wm
Family history of jaundice
*%k
S E Mm% s O gw oo o
Ear piercing
uEn nE e ke O e e wa
Tattooing
CowmoMommom O e % se i e

Visiting barber’s shop
Yes 5 10.40 43 89.60 48 100.00 2.937 0.087 2.83 0.82 9.72
No 6 3.90 146 96.10 152 100.00
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Visiting abroad

Yes 1 5.60 17 94.40
No 10 5.50 172 94.50
Extra marital sexual behaviour

Yes 1 12.50 7 87.50
No 10 5.20 182 94.80

18  100.00
182 10000 00 0991 101 012 839
8  100.00

192 10000 0786 0375 260 029  23.23

**Significant at 5% level, ***Significant at 1% level.

0.99% in 2002 (Sharma et al., 2004). A community
cluster survey on STD prevalence conducted in Tamil
Nadu showed an HBsAg prevalence rate of about 5.7%
(Kurien et al., 2005). Also, in another study conducted
among the blood donors in tertiary hospital in Tabuk,
North Western Saudi Arabia showed a prevalence of
about 3.0% (EI Beltagy et al., 2008) which was similar to
our results.

Age wise prevalence percentage in the present study
was found to be maximum in the age group of 31 to 35
years. These results correlated with other studies which
also showed the maximum prevalence in the age groups
of 26 to 36 years (Tessema et al.,, 2010; Baba et al.,
2000; Ejele et al., 2005). HBV infection was found to be
1.7% in the voluntary donors studied. In contrast, a study
conducted in voluntary blood donors in Yola, Nigeria had
showed a higher prevalence of 2.4% and another study
indicated that the prevalence of 2.2% was seen in the
Pakistani donors (Olokoba et al.,, 2009; Bhatti et al.,
2007). Almost similar figures were obtained in a study in
Niger Delta region of Nigeria, which was only 1.1% (Ejele
et al., 2005). The difference between males and females
could not be evaluated because all subjects were male.

The prevalence of HBsAg among the replacement
donors was found to be 2.45% in the study conducted in
the blood bank, Department of Pathology, MIMS Medical
College, Nellimarla, Vizianagaram (Gulia et al., 2011).
But, the current study showed a higher prevalence rate of
14.3% seropositivity. The prevalence of HBsAg was
significantly high in the first time donors when compared
to that of the repeated donors. These results are in
agreement with the previous study conducted among
blood donors at Gondar University Teaching Hospital,
Northwest Ethiopia between January 2003 and
December 2007 (Tessema et al., 2010). The increased
seroprevalence among the first time donors might be due
to the fact that people who regularly donate blood were
frequently subjected to screening many times.

The socio-demographic and risk factors associated with
prevalence of HBsAg were also analyzed statistically. It
was not found to be statistically associated with the age
group (P = 0.3), gender (P = 0.4), and blood group (P =
0.65). Similar type of results was obtained in a study
conducted in the Christian Medical College and Hospital,

Vellore, Tamil Nadu (Kurien et al., 2005). The analyzed
risk factors showed that alcohol consumption (P = 0.15),
chewing tobacco (P = 0.5), blood transfusion (P = 0.5),
previous surgery (P = 0.6), family history of Jaundice (P =
0.9), tattooing (P = 0.2) and extra marital sexual
behaviour (P = 0.1) did not show any statistical
significance with the prevalence of HBsAg. Kurien et al.
(2005) also showed similar type of insignificant
correlations with various risk factors such as alcoholism,
tattooing, blood transfusion, extra marital sex, etc.

The prevalence of hepatitis B infection was highly
significant in those subjects who had the habit of visiting
the community barber’s shop frequently (P = 0.003). But,
there were no such related investigations in other studies
with reference to the Tamil Nadu state.

The overall prevalence of anti-HBc in the present study
was found to be 10.5% for anti-HBc total (IgG and IgM)
and 5.5% for anti-HBc IgM only. The present results
showed a lower prevalence when compared with a study
conducted at the blood bank of Armed Forces Medical
College which had a high prevalence of 15.9% of anti-
HBc total (Kumar et al., 2007). In another study on the
prevalence of hepatitis markers in New Delhi showed a
prevalence of 11.6% of anti-HBc total amongst the blood
donors (Makroo et al., 1998). In India, the incidence of
anti-HBc among the blood donor community ranges from
17 to 29% (Banerjee et al., 1992). The Red Cross blood
bank in the city of Behrampur in Ganjam district, Orissa
conducted a study to determine the prevalence of anti-
HBc positivity in blood donations. They found that out of
729 HBsAg negative donors, 220 (30.1%) were found to
be positive for anti-HBc (Panigrahi et al., 2010). With
respect to all these studies conducted in various parts of
India, the present study had reported a relatively low
prevalence of anti-HBc. But, in contrast, the prevalence
of the same in Europe and North America was found to
be quite low. An anti-HBc prevalence was 0.07% in the
UK and 1.5% in Germany has been reported. Another study
in Japan has reported a prevalence of 1.1%. This low
prevalence might be due to stringent donor selection
criteria, high literary rates and the more availability of
voluntary donors in these countries (Dhawan et al.,
2008).

The current study showed an age wise prevalence of
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12.5 and 11% for the age groups of 36 to 40 and 26 to 30
years, respectively. Similar results were obtained in a
study among the blood donors in tertiary hospital in
Tabuk, Saudi Arabia (El Beltagy et al., 2008). The
prevalence rate of HBV markers is high in older age
groups and this could be due to the greater number of
years of potential exposures and the lack of awareness of
HBV infections in earlier decades. Young blood donors
should be encouraged to donate blood to help ensure a
long-term increase in the blood supply without
jeopardizing safety.

The present study noted that the prevalence of anti-
HBc total was around 10.7% in the replacement donors
and about 10.5% in the voluntary donors. A relatively less
prevalence was seen in a study conducted by the
Department of Transfusion Medicine, PGIMER,
Chandigarh. The study revealed an anti-HBc prevalence
of 6.9% in voluntary donors and 10.4% in replacement
donors (Dhawan et al., 2008). Another study conducted
in Ganjam, West Bengal blood donors in 2004 and 2005
showed anti-HBc seropositivity as high as 18.3% in
voluntary blood donors. Also, a report from New Delhi
revealed that 6.92% of voluntary donors and 12.53% of
the replacement donors were found to be positive for
anti-HBc (Bhattacharya et al., 2007; Chaudhuri et al.,
2003).

With regards to the socio demographic characters and
associated risk factors of the studied subjects, it was
found that there was no statistical significance of anti-
HBc positivity with the age, gender, blood group, and
type of donors. Even though the positive values were
obtained, the risk factors such as alcoholism, smoking
and tobacco chewing did not have any significance (P >
0.05). A study conducted in Saudi Arabia in 2008 also
had the same type of results and they also did not have
any statistical significance with HBV prevalence (El
Beltagy et al., 2008).

Exposure to the high risky procedures or behaviours in
the current study reported a significant association
between the anti-HBc prevalence and blood transfusion,
previous surgery, ear piercing, family history of Jaundice,
tattooing, and visiting barber’'s shop. But, these results
were in contrast with the study in Saudi Arabia. They
showed significance only with the family history of HBV
infection. All other risk factors showed no significant
association (El Beltagy et al., 2008).

In the present study, the prevalence of anti-HBs among
the anti-HBc positive donors was recorded as 3.0%. This
was in high controversy with the study conducted in Iran.
The Iranian study showed a higher prevalence rate of
37.5% for both anti-HBc and anti-HBs (Behzad-
Behbahani et al., 2005). These individuals may have
recovered from previous infection, but may have
persistent low levels of HBV.

Our study raises serious concerns regarding the safety
blood supply even after donor screening for HBsSAg. In
India, transfusion associated HBV is estimated to be

approximately 50% or more in multiple transfused
patients and 1.5% in post surgical recipients according to
a study on post transfusion hepatitis B (Saraswat et al.,
1996). Thus, the absence of HBsAg in the blood of
healthy donors may not be sufficient to ensure lack of
circulating HBV.

The transmission of hepatitis B following transfusion of
HBsAg negative blood containing anti-HBc, was first
described by Hoofnagle in 1978 (Kumar et al., 2007). The
most widely used HBV marker, namely, HBsAg, is not
usually detected during the window period of the
infection. Therefore, transfusion of blood collected from a
donor who is in the window period may lead to post
transfusion hepatitis B infection in the recipients. Anti-
HBc has been found to be an excellent indicator of
hepatitis B infection during the window period, and
hence, the detection of anti-HBc can contribute
significantly in reducing the incidence of post transfusion
hepatitis B infection.

Screening of the donor’s blood for anti-HBc is practiced
in the western world and this has significantly brought
down the possibilities of TAHBV infection in these
countries. The introduction of anti-HBc screening, at least
in the first time donors might prevent the HBV positive
subjects from being included in the donor pool. Since the
exclusion of anti-HBc positive units from the donor pool is
not practical in areas with intermediate HBSAg
prevalence rates such as India where the anti-HBc
positivity ranges from 4.2 to 18.3% in healthy donors.
Discarding anti-HBc positive units would result in
unacceptably high rates of donor rejection.

However, the usefulness of screening for anti-HBc as
an additional screening test to improve the safety of
blood supply in India deserves still more national wide
study and the introduction of polymerase chain reaction
(PCR) based screenings like nucleic acid testing (NAT)
should also be considered for the Indian blood donors. A
national study, including a statistically significant number
of blood donors from different blood donation centres
across the country, should be carried out to determine
the screening for anti-HBc in addition to HBsAg detection.

Conclusively, this study supports the implementation of
anti-HBc screening in the donor selection criteria of India,
to rule out and identify the HBV infections in blood
donors’ and emphasizes on the need for establishing
safe and healthy blood transfusion in the nation.
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This study was aimed to assess the physicians’ atti tude on euthanasia and assisted suicide. This study
was a cross-sectional study on 55 specialist doctor s (Male and Female) about euthanasia and
physician-assisted suicide (PAS) who worked in diff erent hospital in Ahwaz city 2010. We explained the
terms of euthanasia and PAS individually and requir ed their attitudes and practices. All data were
entered in SPSS (version 11) and analyzed by descri  ptive statistics. Fifty-four (54) out of them (98%)
believed that euthanasia and PAS were a violation o f human dignity, that they would not  be willing to
provide these acts. All the 55 specialists agreed t hat euthanasia and assisted suicide were never
ethically justified and stated that they were influenced by r  eligious believes. Only 4 of them (7%)

supported withdrawing life-sustaining interventions

wishes requested of the family. This study has show
euthanasia and PAS should not be legalized in any c
justified, and mentioned that they were influenced

euthanasia and assisted suicide are never ethically
by religious lives.

Key words:

INTRODUCTION

Euthanasia comes from the Greek words, ‘Eu' meaning
‘good' and ‘Thanatos' meaning ‘death’ (Hunt, 1995;
Sugerman, 2000). Euthanasia meant an “easy death” a
sudden death, through accident or in a battle (Giles,
1983); the term of euthanasia was not directly related to
health professionals. In 17th century, Francis Bacon
extended his belief that science should help relieve man's
estate by arguing that the physician's duty was not to only
restore the health, but to mitigate pain and dolor; and not
only when such mitigation may conduct to recovery, but
when it may serve a fair and easy passage (Ezekie,
1994). Classically, euthanasia was defined as the
hastening of death of a patient to prevent further
sufferings. There are several terms used to describe
different forms of euthanasia, namely voluntary (the
patient has expressed a wish to die and someone
performs the act of euthanasia to let him die), involuntary
(the patient is competent to express to make a decision,
but has not been consulted, and his life is ended by an

*Corresponding author. E-mail: mariacheraghi@gmail.com.

in cases of persistent vegetative state and by
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act of euthanasia), non-voluntary euthanasia (means that
the euthanasia is performed when a patient is not
competent to make a decision), active (refers to
euthanasia as a result of someone performing an act
such as injection of a lethal drug) and passive euthanasia
(means euthanasia resulting from the omission of an act)
(Hunt, 1995; Backer et al., 1994). So, euthanasia is a
direct intentional killing of a person as part of the medical
care being offered (Karami, 2002). Debates about the
ethics of euthanasia and physician-assisted suicide (PAS)
(the physician will prescribe a lethal drug which is
administrated by the patient himself) were from ancient
Greece and Rome. After the development of either,
physicians began advocating the use of anesthetics to
intentionally end a patient's life (Ezekiel and Emanuel
1994; The Medical Council of Hong Kong, 2009). The
Voluntary Euthanasia Society, also known as Exit, was
founded in 1935 in the UK. It was the first publicly
acknowledged euthanasia society in the world and was
organized to campaign for the legalization of euthanasia
(Hunt, 1995). During the past decade, the debate about
legalizing euthanasia has grown in many developed
countries  (Peretti-Watel et al., 2003). Netherlands



legalized euthanasia was in April 1st, 2002 (Janssen,
2002). "Euthanasia" means "the administration of lethal
drugs with the explicit intention of shortening the patient’s
life at the patient’s explicit request”, this is the definition
that is used in the Belgian and Dutch euthanasia laws (De
Beer et al.,, 2004). Some define the euthanasia as ‘the
good death', but this name has not increased the attitude
towards the practice and in the most parts of the world,
euthanasia is considered illegal (Chao et al.,, 2002).
Euthanasia is a debatable issue and the practices of
euthanasia and PAS remain controversial (Ezekiel and
Emanuel, 1994). Physicians' attitudes toward the
practices of euthanasia and PAS are very important. It is
not just a medical ethical problem; it also has
philosophical, legal, religious and political dimensions
(Chao et al., 2002), and the opinions on euthanasia are
related to cultural differences, so comparative studies are
needed for this matter (Peretti-Watel et al., 2003). The
aim of this study was to evaluate physicians’ attitude
about euthanasia and assisted suicide in Ahwaz city.

METHODS

It was a cross-sectional study on 55 specialist doctors (20 female
and 35 male) about their attitude of euthanasia and PAS in Ahwaz,
the capital city which is one of the oldest cities in the southwest in
Iran, 2010. All subjects were as a faculty member, with a minimum
10 years experience as a specialist and they are working in 3
hospitals which were under government and role of Ahwaz
Jundishapur University of Medical Sciences (AJUMS). Out of 55
specialist doctors, 21 of them were internists, 9 cardiologist, 7
anesthetists and 18 neurologist and neurosurgeon. These
specialists were more concerned and engaged to terminally ill
patients, brain death, persistent vegetative state and end-of-life
situation. The researcher has explained the aimed of the study and
described the terms of euthanasia and physician-assisted suicide.
After that, they were individually asked the questions related to their
attitudes and practices to euthanasia and PAS by researcher.

RESULTS

The researcher has asked the doctors "If a patient with
unbearable suffering or incurable disease ask you to
hasten his/her death, will you consider practicing
euthanasia (by injection a lethal drug) or assisted suicide
(by prescribe a lethal drug)? All of 55 specialists strongly
mentioned that it would not be their will to perform the
act. Second question was doctors’ attitude about
euthanasia and PAS in Iran should be legalized similar to
that existing in some countries? 54 of subjects (98%)
have believed that euthanasia and PAS should not be
legalized in any cases or situations, and stated that they
would not be willing to perform themselves even in cases
of incurable and unbearable suffering. Only one internist
believed that euthanasia should be legalized in some
cases including incurable and unbearable diseases and
some conditions like terminally ill patient and persistent
vegetative state. He said he would be willing to perform
euthanasia if it were legal but only in mentioned
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conditions. We asked the doctors what is their reasons
for not performing euthanasia and assisted suicide. 54
(98%) of them believed that euthanasia and PAS is not
ethically justified. 54 of the doctors were opposed to the
practices and believed it to be a violation of human
dignity and also, they believed sufficient safeguards were
not possible for euthanasia practice. Those who
disagreed with euthanasia and PAS mentioned that this
motivation might lead to loss of patients’ confidence in
physician. 98% of specialist doctors in Ahwaz did not
accept the commonly given justifications for euthanasia
and PAS including unbearable suffering, unworthy dying,
burdens from the relatives and being tired of life, were not
right of the terminally ill patient to die with dignity. In
question 6, we asked the most powerful reason of
respondents who agreed that euthanasia and assisted
suicide are never ethically justified, but they all stated that
their views mostly were influenced by religious believes.
We asked the physicians their opinion to this idea that "in
case of terminally ill patient and persistent vegetative
state, the physician should withdraw (removal or stopping
life- sustaining interventions) or with hold (to refuse to
give life- sustaining interventions) in the course of
treatment, knowing the treatment might prolong the
patient’s life". 51 doctors (about 93%) of physicians
stated that it is not ethically justified and they are never
willing to perform themselves. Four of respondents (7%)
support withdrawing life-sustaining interventions only in
cases of persistent vegetative state and by wishes of the
family. We required the physicians opinion related to this
idea that "in cases of incurable, fatal and agonizing
disease or condition, pain and wish of the victim for a
deadly drug to end his life by physicians, this practice not
only morally right, but an act of humanity". All of the
respondents held that because of the cause of disease,
patients may die naturally, so, patients’ right to die does
not mean the physicians' right to Kill. In the last question,
we asked the physicians if they are familiar with Hospice
and Palliative care or pain management centers". They
mentioned that there was no such center in Ahwaz and
were not familiar with such practices and programs.

DISCUSSION

The study show that Ahwaz physicians were opposed to
the practice of euthanasia and physician-assisted suicide,
even though in some cases some physicians agree with
the practices, due to the following reasons including
unbearable suffering, burdens from the relatives, being
tired of life, unworthy dying, the patient has a right to die,
the patient can die with dignity, incurable, fatal and
agonizing disease or condition. They believed that
medical interventions are aimed to improving both the
quality and the length of life not interfering with dying, as
it has been confirmed by the other studies (Ezekiel and
Emanuel, 1994; Bandman and Bandman, 1990). They
are also the strongest opponents of euthanasia and
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assisted suicide for terminally ill patients. A study has
shown that 54% of physicians thought euthanasia should
be legal in some situations, but only 33% stated that they
would be willing to perform euthanasia. 53% thought
assisted suicide should be legal in some situations, but
only 40% mentioned that they would be willing to assist a
patient in committing suicide (Cohen, 1994). However,
this study shows that 98% of respondents believed
euthanasia and PAS should not be legalized in any cases
or situations, and stated that they would not be willing to
perform the act themselves. They believed that sufficient
safeguards were not possible for euthanasia practice.
This idea is confirmed by previous studies that show after
a short duration of legalization, the jurists voted to amend
the euthanasia and physician assisted suicide as a crime
for doctors (Angell, 1999; Chin et al., 1999). This
Slippery- Slope Fallacy phenomenon is the most
important argument against legalization of euthanasia,
where some uncontrollable set of events with unwanted
consequences may follow (Bandman and Bandman,
1990; Annas, 1993). A study carried out by Bascom and
Tolle (2002) showed that although about 10% of patients
seriously consider PAS, only 1% of dying patients
specifically request for it, and 1 out of the 10 actually
receive and take a lethal prescription. Therefore, patients
might also have changed their minds due to some other
reasons including when their depression or problems are
treated (Breitbart et al., 2000; Emanuel et al., 2000).

As the previous studies show that the physicians who
had the most exposure to terminally ill patients were also
the strongest opponents of euthanasia and assisted
suicide (Bendiane et al., 2009), all the 55 specialist
doctors including internists, cardiologist, anesthetists,
neurologist and neurosurgeon who participated in this
study were of euthanasia and assisted suicide. This study
shows that all of the respondents disagreed with the
practice of euthanasia, and PAS stated this because it
might lead to loss of patients, and the medical profession.
They believe that medical interventions were aimed to
improve on both the quality and the length of life not
interfering with dying, as the other studies (Ezekiel and
Emanuel, 1994; Bandman and Bandman, 1990) also
confirm this opinion. In the previous studies, Emanuel et
al. (2000) had shown that some physician had reported
performing euthanasia and assisted suicide during their
career, but all of the physicians participated in this study
indicated that they themselves had not performed the
euthanasia or PAS and would not be willing to provide
these practices. None of the respondents were familiar or
trained in Hospice or palliative care. Improving
professional knowledge of palliative care would improve
the management of end-of-life situations, but it could also
help to clarify the debate over euthanasia (Bandman and
Bandman, 1990; Davis, 2000). The unbearable suffering
may be due to inadequate palliative care support and/or
inadequate pain relief. Hospice and palliative care is a
constructive frame of mind to prevent the euthanasia and
physician assisted suicide. Hospice care of the dying

freedom from pain and to helping the patient achieve a
“good” death and may also involve the family, community,
and hospital staff in providing care at home and in the
hospital if needed (Bandman and Bandman, 1990;
Przygoda et al., 1998). The previous studies mentioned
that over half of the doctors interviewed had withdrawn
life sustaining treatments (Van et al., 1991), while only
7% of respondents participated in this study support
withdrawing life-sustaining interventions in cases of
persistent vegetative state and by wishes of the family. It
seems that the ideology of physicians could affects their
attitude and function, as the all respondents who
participate in this study agreed that euthanasia and
assisted suicide were never ethically justified and
mentioned that it was influenced by religious beliefs.
Therefore, this study confirms with other studies (Peretti-
Watel, 2003; de Wachter, 1989; Karami, 1998) that
euthanasia and PAS is not just a medical ethical problem;
it also has cultural, philosophical, legal, religious and
political dimensions.
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