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Abstract:

Background: Hepatitis B is one of the most important 
infectious diseases worldwide. More than 240 million 
people have chronic (long term) liver infections. More 
than 780 000 people die every year due to 
complications of hepatitis B, including cirrhosis and 
liver cancer. Hepatitis B is a major public health 
problem in India. The average carrier rate of Hepatitis 
B Virus (HBV) in general population is considered to 
be approximately 4%. Aim and Objective: To estimate 
the seropositivity and to understand dynamics of HBV 
transmission. Material and Methods: The study was 
conducted from March 2010 to September 2012. 
Seropositivity of Hepatitis B surface antigen among 
hospital based general population was determined 
using a third generation ELISA in the Department of 
Microbiology, Krishna Institute of Medical Sciences, 
Karad, Maharashtra, India. A total of 25193 serum 
samples were screened for HBV infection. Results: 
Out of 25193 samples screened 473(1.87%) serum 
samples were positive for HBsAg. The mean age of 
HBsAg positive patient was 40.71 ± 17.46 and mean 
age of HBsAg negative patients was 34.03 ± 17.51. 
Prevalence of hepatitis B infection was signicantly 
higher in patients with history of blood transfusion, 
tattooing, skin and ear piercing, history of dialysis, 
habit of alcohol, habit of tobacco and occupation. 
Conclusion: There is limited data about blood borne 
hepatitis i.e. Hepatitis B and Hepatitis C in Western 
Maharashtra. For prevention and control of hepatitis B 
raising awareness, promoting prevention of 
transmission through vaccination, safe injection 
practices and blood safety and promoting wider access 
to monitoring, screening, care and treatment services is 
necessary.
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Introduction:

Hepatitis B is one of the most important infectious 

diseases worldwide. More than 240million people 

have chronic (long term) liver infections. More 

than 780 000 people die every year due to 

complications of hepatitis B, including cirrhosis 

and liver cancer [1]. There is wide range of HBV 

prevalence rates in different parts of the world 

from 0.1% up to 20%.Low prevalence (< 2%) 

areas represent 12% of global population and 

includes Western Europe, the United States and 

Canada, Australia and New Zealand. In these 

regions, the lifetime risk of infection is less than 

20%.Intermediate prevalence is dened as 2-7% 

with a lifetime risk of infection of 20-60% and 

includes the Mediterranean countries, Japan, 

Central Asia, the Middle East, Latin and South 

America, representing about 43% of global 

population. High prevalence areas (≥ 8%) include 

South East Asia, China, and Sub Saharan Africa, 

where a lifetime likelihood of infection is greater 

than 60%.The diverse prevalence rates are 

probably related to differences in age at infection, 

which correlates with the risk of chronicity. The 

progression rate from acute to chronic HBV 

infection decreases with age  and it is approxi-

mately 90% for an infection acquired perinatally, 

and is as low as 5% (or even lower) for adults 

[2,3].
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Material and Methods:

The present study was carried out in the 

Department of Microbiology, Krishna Institute of 

Medical Sciences, Karad, Maharashtra, India. A 

total of 25193 serum samples were screened for 

HBV infection from the patients who registered at 

the OPDs or were admitted to the Krishna hospital 

and Medical Research center - a tertiary care 

teaching hospital and were advised to undergo 

HBV surface antigen testing were included in the 

study. Informed consent was obtained.The study 

was conducted from March 2010 to September 

2012. The study approval was obtained from 

Institutional Ethics Committee.  

Data were collected in pre-tested proforma 

specially designed for this purpose which 

included identication data and history of 

addiction i.e. I.V. drug abuse and needle sharing, 

shaving habits and smoking. Patients were also 

enquired about history of renal dialysis, blood 

transfusion and alcohol intake. Females were 

specially asked about ear piercing.

Blood sample were collected from all patients for 

the testing of HBsAg. The blood was allowed to 

clot for 45minutes at room temperature and the 

serum was separated after centrifugation at a low 

speed. The serum was then subjected to test. 

Samples were tested by HBV Kit-ErbaLisa 

ELISA (Microwell ELISA test for detection of 

hepatitis B surface antigen (HBsAg) in human 

serum/plasma, Transasia Bio-Medicals Ltd).All 

the tests were performed in accordance with 

manufacturer's instructions with adequate 

controls and the absorbance of the solution in the 

wells were read at 450nm within 15 minutes of the 

Hepatitis B is major public health problem in 

India. The average carrier rate of HBV in general 

population is considered to be approximately 4%. 

The professional blood donors constitute a major 

risk group with a prevalence rate of 14% [4, 5]. 

Thalassemic and renal dialysis patients also have a 

high risk of acquiring HBV infection [4, 6].  Some 

studies have indicated that HBV infection is 

established in early childhood, probably 

associated with crowded living conditions and 

poor hygiene. However, HBV is also associated 

with acute and sub acute liver failure in adults as 

well as with a signicant proportion of chronic 

hepatitis, cirrhosis, and hepatocellular carcinoma 

[4, 7].

Transmission of HBV is predominantly via 

parenteral means, even though this infection is 

also transmitted by sexual contact and acu-

puncture. Mother-to-child transmission and 

occupational transmission from HBV infected 

patients to health care workers are also major 

modes of transmission. Clinically, HBV infection 

is indistinguishable from other viral hepatitis. 

Accordingly, its diagnosis relies on specic 

laboratory tests. Several viral markers are 

available for detection of HBV and Hepatitis B 

surface antigen (HBsAg) is the major viral marker 

used for the detection of HBV infection [8].

There is limited data on seroprevalence and risk 

factors for HBV transmission. A tertiary care 

hospital catering to the needs of a large population 

represents an important centre for serological 

survey. The present study was carried out to 

estimate the seropositivity and to understand 

dynamics of HBV transmission. 
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The seropositivity of HBsAg was 1.87%. The 

seropositivity for HBsAg among males and 

females was 2.69 % and 1.39 % respectively. The 
2difference was statistically signicant (χ =54.102; 

df=1; p<0.001). The highest seropositivity was 

found to be among 51-60 years age group of 4.28 

% (males 4.72% and females 3.59%). The low 

prevalence 0.56% was reported in children (< 14 

years). The seropositivity was 2.75 % and 2.66 % 

in 41-50 years and 31-40 years age group 

respectively. The age group wise difference in 

seropositivity was statistically signicant 
2

(χ =81.566; df=5; p<0.001). The mean age of 

HBsAg positive patient was 40.71 ± 17.46 and 

mean age of HBsAg negative patient was 34.03 ± 

17.51. That difference in mean age of positive and 

negative patient was statistically signicant 

(t=8.26; p<0.001).

nal step by ELISA reader. The reactive samples 

were retested in duplicates, if found reactive was 

considered as repeatedly reactive.

Results:

A total of 25193 serum samples were screened for 

HBV infection in the department of microbiology, 

Krishna Institute of Medical Sciences, Karad, 

Maharashtra.

Out of 25193 samples screened 473(1.87%) 

serum samples were positive for HBsAg. While 

seropositivity in the year 2010 was 2.26%, 1.83%, 

in the year 2011 and in the year 2012 it was 1.67%.

In all, 25193 serum samples from different 

patients were tested for HBsAg detection, among 

them 9394 (37.3%) were males and 15799 

(62.7%) were females. Table 1 shows age and sex 

wise distribution of the hospital based population 

with hepatitis B seropositivity. 
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Age 
(Years)

Number of 
males tested 

N (%)

Number of 
females tested

N (%)

Number of 
males with 

HBsAg 
detected (%)

Number of 
females with 

HBsAg 
detected (%)

Total HBsAg 
positive cases 

(%)

0-14 690 (7.35) 380 (2.41 ) 05(0.72) 01(0.26) 6(0.56)

15-30 2612 (27.80 ) 11473 (72.62 ) 49 ( 1.87) 129( 0.01) 178(1.26 )

31-40 1708 (18.18 ) 1373 (8.69) 50 (2.93) 32(2.33) 82(2.66)

41-50 1406 (14.97 ) 913 (5.78) 48 (3.41) 16(1.75) 64(2.75)

51-60 1165 (12.40 ) 724 (4.58) 55 (4.72) 26(3.59) 81(4.28)

>61 1813 (19.30 ) 936 (5.92) 46  (2.54) 16(1.71) 62(2.25)

Total 9394 (100.00) 15799 
(100.00)

253 (2. 69) 220 (1.39) 473 (1.87)

Table 1: Age and Sex Distribution of Hospital Based Population with HBsAg Seropositivity
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While prevalence of hepatitis B infection was not 

found to be signicantly associated with 

education. (χ2=4.118; p>0.05). Backward 

multivariate logistic regression analysis revealed 

increasing age, sex (Male), occupation, 

consumption of alcohol; tobacco chewing, blood 

transfusion and dialysis were signicantly 

associated with 'HBsAg positivity'. 

The Multivariate Logistic Regression (MLR) 

model with cutoff probability 0.016 (i.e. ≥0.016 

indicates HBsAg positive and <0.016 indicates 

HBsAg negative) could identify 59.7% correct 

results as compared to results of ELISA. In 

comparison to ELISA correct identication of 

HBsAg positive by the MLR model was 62.6% 

(296 out of 473) while identication of HBsAg 

negative was 59.6% (14732 out of 24720).

All pregnant women attending ANC and/ or 

delivery services were included. Hence there are 

higher number of females in the sample in the age 

group of 15 to 30 years. In all other age group 

proportion of males are more than females. The 

prevalence of HBV was lowest for females in 15 to 

30 year age group.

Table 2 shows distribution of demographic and 

transmission risk factors for HBV infection. 

Prevalence of Hepatitis B infection was  

signicantly higher in patients with history of 

blood transfusion (χ2=4.165; p<0.001), shaving 

habit i.e. going to barber (χ2=59.305; p<0.001), 

tattooing , skin  and ear piercing (χ2=14.440; 

p<0.001), history of dialysis (χ2=10.529; 

p<0.001), habit of alcohol (χ2=2.935; p<0.001) 

habit of tobacco (smokeless and smoke form) 

( χ2=10 .499 ;  p<0 .001)  and  occupa t ion 

(χ2=61.577; p<0.001).
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Risk Factors
Number 
N (%)

HBsAg 
positive

χ2 value p value

H/O Blood 
transfusion/Blood 
products

Yes
00738 
(2.93 )

088(11.3)

4.165 0.000

No
24455 
(97.07)

385(1.6)

Shaving habit

Yes
02195
(08.71)

088(4.0)

59.305 0.000

No
22998 

(91.29 )
385(1.7)

Tattooing, skin  and 
ear piercing

Yes
06956 

(27.61 )
094(1.4)

14.440 0.000

No
18237
(72.39)

379(2.1)

Contd...

Table 2: Distribution of Demographic and Transmission Risk Factors for HBV Infection

p<0.001

p<0.001

p<0.001
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Contd...

Risk Factors
Number 
N (%)

HBsAg 
positive

χ2 value p value

H/O Dialysis

Yes
00049 
(0.19 )

004(8.2)

10.529 0.000

No
25144
(99.81)

469(1.9)

H/O Alcohol

Yes
00247 
(0.98 )

41(16.6)

2.935 0.000

No
24946
(99.02)

432(1.7)

H/O Tobacco

Yes
02777 

(11.02 )
74(2.7)

10.499 0.001

No
22416 

(88.98 )
399(1.8)

Education

Illiterates and 
primary

01532 
(6.08 )

32(2.1)

4.118 0.128secondary
10994 

(43.64 )
225(2.0)

College  and 
above

12667 
(50.28 )

216(1.7)

Occupation

Housewife
13822 

(54.87 )
195(1.4)

61.577 0.000

professional
00270 
(1.07 )

06(2.2)

Semi-
professional

00883
(3.50 )

32(3.6)

skilled
01187 
(4.71 )

28(2.4)

semiskilled
01039 
(4.12 )

23(2.2)

unskilled
05892 

(23.39 )
162(2.7)

student
02100 
( 8.34)

27 (1.3)

H/O = History of,  NS = Not Signicant

p<0.001

p<0.001

p<0.001

NS

p<0.001
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centre in Telangana reported seroprevalence of 

1.69 % [10]. Another study which was carried out 

among the patients who were attending the A. J. 

Hospital Kuntikana, Mangalore, over a period of 

ve years (January 2006-December 2010) 

reported the seroprevalence of 1.56% [11]. Our 

study ndings correspond to these studies. While 

Lodha et al did a systematic review of literature 

and concluded that the true prevalence of hepatitis 

B in India was 1 to 2% [12].

Discussion:

Out of total 25193 serum samples tested, the 

seropositivity of HBsAg was found to be 1.87 %( 

473/25193). While seropositivity was in the year 

2010 was 2.26 % and 1.83 %, 1.67 % in the year 

2011 and 2012 respectively. A study carried out in 

hospital based population from Bijapur; 

Karnataka reported the prevalence of HBsAg was 

1.63 % [9].The study carried out at tertiary care 
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Table 3: Multivariate Logistic Regression Model Predicting 'HBsAg Positivity

Study Variable Regression 
coefcient

P value Odds 
Ratio

95.0% C.I. for
Odds Ratio

Lower Upper

Age 0.014 23.039 0.000 1.014 1.009 1.020

Sex (Male) 0.365 2.899 0.089 1.440 0.946 2.191

Occupation 29.318 0.000

House wife 0.203 0.504 0.478 1.225 0.699 2.147

Professional 0.149 0.099 0.754 1.160 0.458 2.939

Semiprofessional 0.011 0.001 0.970 1.011 0.555 1.842

Skilled -0.581 3.759 0.053 0.559 0.311 1.006

Semiskilled -0.274 0.840 0.359 0.760 0.423 1.366

Unskilled 0.491 4.648 0.031 1.635 1.046 2.555

Alcohol (Yes) 1.027 20.910 0.000 2.793 1.798 4.338

Tobacco (Yes) 0.648 20.582 0.000 1.912 1.445 2.529

1.922 146.465 0.000 6.832 5.005 9.326

Dialysis(Yes) 1.049 3.691 0.055 2.854 0.979 8.319

Constant -5.130 377.245 0.000 0.006
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prevalence in males in general population but 

probably females clear the HBV more efciently 

as compared to males [22]. 

In the present study prevalence of HBV in female 

population is lower than the male population in all 

age groups and is lowest in the age group of 15 to 

30 years which included all ANCs and/ or delivery 

cases. As pregnancy and delivery are physio-

logical process and the women have not come to 

the hospital for any signs or symptoms related to 

underlying infection or pathology and as a group 

are different from other OPD patients.

In the present study highest prevalence was found 

to be among 51-60 years age group in total study 

population as well as year wise i.e. 2010, 2011, 

2012. The hospital based study carried out in 

Karnataka reported relatively higher percentage 
th ndof subjects in 6 , 3rd and 2  decade of life 

respectively with HBsAg in their sera [9].In 

present study mean age (40.71± 17.46) of 

seropositive patients was signicantly higher than 

mean age of seronegative patients (34.03± 17.51). 

The study was carried out among high risk groups 

of Pakistani where population the mean age of 

participants was 41.07 ± 6.06. On average females 

were signicantly ( p< 0.001) younger than males 

(38.6 versus 41.4 years) there was no signicant 

difference of age between those who were 

hepatitis B reactive (42.1± 6.09 years) compared 

with nonreactive subjects (40.9± 5.97 years) and 

proportion of Hepatitis B reactive cases was fairly 

similar across different age categories [23]. 

In the present study backward multivariate 

logistic regression analysis revealed increasing 

India has been placed into the intermediate zone of 

prevalence of hepatitis B (≥2-8%) [13]. A 

community based study carried out in Tamilnadu 

reported the prevalence of HBsAg was 5.7% (95% 

CI 4.7- 6.8) [14].The results of the meta-analysis 

of true prevalence data of hepatitis B among non 

tribal population is 2.4 (95 % CI: 2.2 % - 2.7 

%).True prevalence among tribal population is 

15.9% (95 % CI: 11.4% - 20.4%) [15]. 

Smita Sood and Shrish Malvankar have reported 

Seroprevalence of hepatitis B surface antigen of 

0.87% in a hospital based population of Jaipur, 

Rajasthan [16]. Sri Krishna et al have reported the 

prevalence of 1.86% among blood donors of 

Bangalore [17]. A low prevalence of 0.62% has 

been reported among blood donors from coastal 

Karnataka [18].A ve years study carried out in 

rural hospital reported the year wise prevalence 

ranged from 0.59-1.03% [19].

The prevalence of hepatitis B surface antigen 

(HBsAg) in the general population varies widely 

between European countries with intermediate to 

high HBsAg carrier rates in Turkey (8%) and 

Romania (6%), followed by Bulgaria (4%), Latvia 

(2%), and Greece(2%). In the Slovak Republic, 

Poland, Czech Republic, Belgium, Lithuania, 

Italy and Germany the HBsAg prevalence was 

0.5%-1.5% and in the Netherlands, Estonia, 

Hungary, Slovenia and Norway below 0.5 % 

[20,21].

In present study prevalence of HBsAg was 

signicantly higher in males than females. Similar 

observation was reported by many other studies 

[9, 16]. There is no explanation for the higher 
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There is limited data about blood born hepatitis 

i.e. hepatitis B and hepatitis C in western 

Maharashtra. A recent study in western Maha-

rashtra has reported the seroprevalence of HCV 

among hospital based population of 0.38 % [25]. 

Present study has reported the seroprevalence as 

well as transmission risk factors of hepatitis B 

infection. For prevention and control of hepatitis 

B raising awareness, promoting prevention of 

transmission through vaccination, safe injection 

practices and blood safety and promoting wider 

access for monitoring, and screening,  as well as 

care and treatment services are necessary.

age, sex (male), occupation, alcoholism, tobacco 

chewing, blood transfusion and dialysis were 

signicantly associated with 'HBsAg positivity'. 

Prevalence of hepatitis B was found to be 

signicantly associated with increasing age, male 

sex, while residence, education and occupation 

were not signicantly associated [14]. A study 

carried out in Uttarakhand showed that persons 

who have received multiple blood transfusions, 

history of hepatitis among family members, visits 

to unregistered medical practitioners and 

uneducated people are more at risk for acquiring 

hepatitis B infection [24].
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