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Abstract 

 

Introduction 
There were limited data on outbreaks of hepatitis in rural settings in India. We describe an outbreak of Hepatitis 

B virus infection to confirm the existence of an outbreak of Hepatitis B in a rural area of West Bengal, India 

and to determine risk factors for the outbreak and recommend preventive measures.  

 

Methods  
We surveyed the entire village retrospectively followed by a cross sectional case control study. We selected 

Hepatitis B surface Antigen (HBsAg) positive patients as cases and recruited neighbours as controls with a ratio 

of 1:2.  The study was undertaken between November 2013 and June 2014. We collected blood samples which 

were sent to the laboratory for virological examination. Data were analyzed with Epi-info and Excel software.  

 

Results  
We surveyed 2170 residents.  Of the 1085 residents in the risk population, 54 were tested for hepatitis B and13 

identified as hepatitis B positive. Among them 77% (10) were men. Overall attack rate was 0.59% (13/1085). 

One patient died (Case Fatality Ratio= 7.7%).  Of the tested population, 53% (7) were illiterate and 39% (5) 

were migrant labour by occupation. Compared with controls, significantly higher number of cases were given 

injection by local medical practitioners (LMP) (OR 7.50 95% CI 1.19-78.93) and had unsafe sex with sex 

workers (OR 15.63, 95% CI 1.34-767.41).  

 

Conclusion  
Injections given by LMPs and unsafe sex with sex workers were risk factors for the outbreak. Awareness 

programmes were carried out for LMPs on safe injection practice and villagers on safe sex and blood borne 

diseases. Hepatitis B vaccination was recommended for infants and adults.  
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Introduction:  
 

Hepatitis B infection, formerly known as “Serum Hepatitis” affects the liver and produces acute and chronic 

liver diseases.
1
 Globally, in 2012, it was estimated that 240 million people were chronically infected with 

Hepatitis B virus (HBV).
2
 More than 780,000 people die each year due to consequences of Hepatitis B 

diseases.
3
 High concentration of HBV is present in blood, serum and serum exudates and moderate 

concentration of HBV is present in saliva, vaginal fluid and seminal fluid. HBV spreads through the parental 

route and sexual intercourse. Risk of development of chronic liver disease depends on the age of acquiring 



 

52 

SLJID • www. http://sljol.info/index.php/SLJID • Vol. 5, No. 2, October 2015 

 

HBV infection. Children less than six years of age who become infected with HBV are more likely to develop 

chronic liver disease. The risk of chronic liver diseases in HBV infected infants infected is 80- 90% and 30-

50% in children between one and six years.
4
 However, the risk of developing chronic liver disease is decreased 

to 2% in older children (> 6years) and adults.
5
 

 

Transmission of HBV can be prevented by the administration of Hepatitis B vaccine to infants and adults.
6
   

Hepatitis B outbreaks could result from lack of injection safety by health care providers and percutaneous and 

mucosal exposure to blood of the infected person. Finger prick injuries have been reported with increasing 

frequency.
7,8,9

  In the South East Asian Region (SEAR’ 2004), 80 million HBV carriers were estimated with 

HBV prevalence  > 8%.
10

 India has an intermediate endemicity of HBV with   prevalence of 2-7% with mean 

surface antigen carrier rate of 4.7%.
11,12

  

 

Health workers informed the district surveillance officer of the death of a patient and an increased number of 

patients with jaundice in the village of Bhogpurr Maktabpara, under Panskura-II block of Purba Medinipur 

district, West Bengal, India in November 2013. We investigated the outbreak with the following objectives  

 

Objectives  
i.  Confirm the existence of an outbreak  

ii. Determine  risk factors  

iii. Recommend preventive measures. 

 

Methods  

 

Descriptive epidemiology: 
We searched for jaundice case-patients in the village. We reviewed the data of jaundice case-patients for the 

past three years at the Sub-center where the study village was situated. Sub-center (SC) is the grass route level 

of health service delivery center. In a plains area, a SC population will be at least 5000 and in hilly and riverine 

remote areas,  the SC population will be 2000. We observed the migration and population influx of the village. 

We checked for any change of case definition and surveillance system in the village. We investigated all the 

case-patients by house to house survey. We defined a suspected case as a resident of the village of Bhogpur 

who had jaundice, abdominal pain, nausea, vomiting, tiredness, loss of appetite and dark coloured urine and 

confirmed case as a suspected case who was positive for HBsAg. We interviewed all case-patients, their 

neighbours and Local Medical Practitioners (LMPs). We generated the hypothesis that unsafe injection practice 

by the LMPs was the risk factor for this Hepatitis B outbreak.  

 

Analytical study: 
A case control study was carried out at Bhogpur Maktabpara village of Purba Medinipur district, West Bengal; 

India between November 2013 and June 2014. We selected as cases those who were laboratory confirmed as 

HBsAg positive in the study period among the age group of 14 – 60 years. Neighbours of the cases during the 

study period whose blood was negative for HBsAg were selected as controls with a ratio of 1:2 (one case: two 

controls). 

 

Data collection: 
We constructed a questionnaire for data collection. The questionnaire contained several sections such as socio-

demographic status (information related to age, sex, marital status, education, family income, occupation, 

religion, history of migration for work), risk factors (information related to exposures such as injuries to the 

body, history of injection, intravenous blood or saline, contact with a jaundiced patient, tattooing over the body 

surface and circumcision.  Questions were also asked related to sexual exposure, sexual partners, and use of 

drugs by injections. We trained six health workers on data collection. The health workers collected data by 

interviewing the cases and controls as well as local LMPs with the pretested questionnaires.  
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Data analysis: Data were analyzed in Epi-info 3.5.1 version and excel soft ware for rate and ratio.  

 

Laboratory Methods: 
Blood specimens were collected and centrifuged for separation of serum and sent to the Virology Department, 

School of Tropical Medicine, Kolkata for virological tests maintaining the cold chain. Blood specimens were 

also sent for human immunodeficiency virus (HIV) testing to the Integrated Counselling and Testing Centre 

(ICTC) laboratory. 

 

Environmental investigations:  
We visited the village and observed treatment seeking behaviour, water supply system, sanitation system, 

social, cultural and behaviour practices.  We interviewed LMPs and observed their treatment system. Most of 

the villagers seek minor medical help from the LMPs who are unqualified doctors. We also visited hair cutting 

salons located in this village and observed their practice.  

 
The documented total population of the village was 2170 and the population aged between 16 - 60 years was 

1085.
13

 

 

Results: 

 

Descriptive Epidemiology:  
We surveyed the total   population 

(n=2170) of the village of Bhogpur 

Maktabpara, Purba Medinipur 

district between June 2013 and July 

2014 and identified the population 

aged between 16-60 years (n=1085) 

as the  population at risk of 

developing hepatitis B infection. Of 

this risk population, HBsAg was 

tested in 54 cases of whom 13 were 

identified as being HBsAg positive.  

 

The overall attack rate was 1.19% 

(13/1085). Among them, 10 (77%) 

were men. Seven (54%) of the 13 

patients were illiterate and 5 (39%) 

were migrant labour. Their monthly 

income was less than Rs: 3000/- 

(Three Thousand Indian Rupee) and 

all of them were Muslim by 

religion. (Table 1)  

 

We reviewed the Hepatitis B case 

records of the village in the last 

three years.  There were no reported 

Hepatitis B cases during this period. 

There was no recent population 

influx in this village.  

 

Table 1: Socio-demographic characteristics of outbreak of Hepatitis B 

at Bhogpur Maktabpara village of Purba Medinipur district, West 

Bengal; India 

 
 Characteristics  Number % 

Age group in 

years 

1 – 15   0 0 

16 – 30   8 61.5 

31 – 45   4 30.8 

46 – 60   1 7.7 

Education Illiterate 7 53.8 

1 – 5 Standard 4 30.8 

6 – 10 Standard 2 15.4 

Occupation 

 

Cultivation 1 7.7 

Petty Business 5 38.5 

Student 1 7.7 

Home maker 1 7.7 

Labour (including 

migrant labour) 

5 38.5 

Family Income 

(Rupees) 

Up to Rs: 3000/- per 

month 

13 100 

Religion Muslim 13 100 

Gender Male 10 76.9 

Female 3 23.1 
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Villagers preferred treatment of minor ailments such as injuries and fever from the LMPs. The observation was 

made that LMPs treated patients with injectable medicine to ensure quick recovery. Of the three LMP, two used 

glass syringes and reused plastic syringes. There was no arrangement of sterilization sets. It was also observed 

that needles and syringes were shared when giving injections to patients.   

 

Clinical Presentation: 
Case-patients had symptoms of 

nausea and vomiting (69%), 

abdominal pain (62%), jaundice 

(54%), rash over the body (31%) and 

joints pain (15%). One patient died 

due to hepatitis B related disease 

(case fatality ratio: 7.7%). (Figure 1)  

 

All cases were treated locally by 

LMPs first. One patient admitted 

first at Nursing home at Tamluk, 

Purba Medinipur district and 

thereafter transferred at IPGMR & 

SSKM hospital, Kolkata where he 

expired. None of the patients had 

received Hepatitis B vaccination. 

 

Laboratory Findings:  
All the 13 case-patients were positive for HBsAg. Three case-patients had high serum bilirubin and serum 

glutamic pyruvic transaminase (SGPT) level. None of the case patients were found reactive for HIV. (Table 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Laboratory test status of Hepatitis B outbreak at Bhogpur 

Maktabpara village of Purba Medinipur district, West Bengal; India 2014 

 

 
 

Age Gender Date of onset 

HBsAg B   

 result 

HIV AB  

result Out come 

18 Male 02.11.13 Positive Negative Expired 

45 Female 21.12.13 Positive Negative Improved 

28 Male 22.12.13 Positive Negative Improved 

35 Male 29.11.13 Positive Negative Improved 

23 Male 29.12.13 Positive Negative Improved 

27 Male 05.01.14 Positive Negative Improved 

32 Male 07.01.14 Positive Negative Improved 

28 Male 11.01.14 Positive Negative Improved 

59 Male 17.01.14 Positive Negative Improved 

50 Male 11.01.14 Positive Negative Improved 

41 Male 12.01.14 Positive Negative Improved 

16 Female 21.01.14 Positive Negative Improved 

58 Male 23.02.14 Positive Negative Improved 

  

Figure 1  

Clinical features of Hepatitis B outbreak at Bhogpur Maktabpara 

village of Purba Medinipur district, West Bengal; India 2014 
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Case Control Study: 
All the confirmed 13 case-patients and 26 controls were recruited for the study with the ratio of 1:2. Median age 

of case-patients was 28 years with a range 16 – 59 years and controls were 29 years ranging from 15 to 60 

years. 77% (10/13) of the cases were men and 50% (13/26) of the controls were women.  Compared to controls, 

cases had significantly more exposure to shared needles and syringes by LMPs (OR 7.50, 95% CI 1.19 – 78.93) 

and unsafe sex with sex workers (OR 15.63, 95% CI 1.34 – 767.41) (Table 3)  
 

 

Table 3: Risk factors of Hepatitis B outbreak at Bhogpur Maktabpara village of Purba Medinipur district, West 

Bengal; India 2014 

Risk factors Case % Control % OR 95% CI 

Had injuries during previous year 12 92 22 85 2.18 0.18-116.27 

Shared needles and syringes administered 

by LMPs 

11 85 11 55 7.50 1.19-78.93 

Unsafe sex with sex workers 5 39 1 4 15.63 1.34-767.41 

Contacted with jaundice cases 9 69 5 19 9.45 2.04-43.60 

 

Environmental Investigations: 
Most residents of the village were Muslim by religion (98%). Their occupation was mostly cultivation. The 

villagers sought medical treatment from the LMPs. Eleven of 13 case patients had shared needle, syringes 

during treatment.  The LMPs used injectable medicines for quick response and reused needles and syringes 

without sterilization. They had no adequate knowledge about injection safety.  38% (5/13) shared experiences 

of unsafe sex with commercial sex workers.  

 

Preventive measures 
We recommended Hepatitis B vaccination for adults and strengthening of the routine surveillance system. We 

arranged awareness generation programmes on hepatitis involving LMPs and villagers with special emphasis 

on use of disposable syringes, hepatitis B virus, hepatitis B vaccination and safe sex practices. We 

communicated the findings of our investigation to the district health officials and presented the findings in the 

State Integrated Diseases Surveillance Project (IDSP) workshops.  

 

Discussion: 
 

Epidemiological findings and laboratory results confirmed an outbreak of Hepatitis B.  More men were affected 

than women. Unsafe sex with sex workers and unsafe injection practice (reuse of unsterile needles and 

syringes) by LMPs was the most likely ways in which Hepatitis B virus transmission occurred in this outbreak..  

 

In rural areas, villagers usually sought treatment from the LMPs who were observed to reuse needles and 

syringes while administering injections. None of the tested group were positive for HIV even though they had 

unsafe sex with sex workers. A similar outbreak occurred at Modasa Town, India.
14

 Unsafe sex practices with 

sex workers (if infectious) might be risk of transmission of Hepatitis B as shown in this study.
15 

 

Hepatitis B vaccine administration was not included in the Universal Immunization Programme (UIP) in West 

Bengal until 2007-2008. Since then infants have been vaccinated with full doses.
16

 Adults have not been 

immunized as it was not included in UIP previously and vaccine is costly. This was the reasons of Hepatitis B 

non-vaccination among the villagers.  

 

A previous study in Gujrat described an outbreak linked to use of unsafe injection practices by local unqualified 

doctors with a case fatality ratio of 46.7% 
17

 whereas the case fatality ratio in the current study was less than 

7.7%. Another study in the Sabarbanth district of Gujrat showed a breach of injection safety procedures 
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practiced by unqualified doctors (in the form of reuse of injection syringe and needle without proper 

sterilization, multiple injections from the same vial with same needle/ syringe) which led to a Hepatitis B 

outbreak.
18

 Similar unsatisfactory practices by LMPs (unqualified doctor) was also observed in the current 

study.  

 

Several studies have shown the risk of transmission of Hepatitis B in the community due to needles, syringes 

injuries.
19,20

 Contaminated needle was one of the commonest modes of transmission of HBV.  LMPs had no or 

inadequate knowledge of safe injection practices. These unsafe practices could be reduced by providing 

knowledge regarding sterilization of needles/ syringes and increase general knowledge about infectious disease 

transmission to LMPs.  

 

Conclusion: 
 

Possibly, unsafe injection practices followed by LMPs led the Hepatitis B outbreak. LMPs, particularly in rural 

areas need to be trained on safe injection practices. Use of auto-disposable syringes at government and private 

sector may help prevent transmission of viral diseases such as hepatitis B, C and HIV. It is also necessary to 

increase awareness of routes of transmission of Hepatitis B as well as improve surveillance and immunization 

of those at risk. 
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