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ORIGINAL ARTICLE 

INTRODUCTION

Viral hepatitis, an important world health problem, is 
responsible for acute infection and chronic sequel. [1] 

hepatitis B virus (HBV) infection is a common viral disease 
and the present data show that more than one-third of  
the world’s population is infected with this virus.[2] HBV-
infected patients show a variety of  clinical symptoms 
ranging from an apparently healthy inactive carrier state 
to fulminant hepatitis or chronic liver disease, including 
cirrhosis and hepatocellular carcinoma.[3,4] 

More than 2000 million people alive today have been 
infected with HBV at some time in their lives.[5] It is 
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estimated that 350 million people worldwide are chronic 
HBV carriers, representing approximately 7% of  the 
total population and approximately 1 million people die 
annually.[6-8] In India, hepatitis B surface antigen (HBsAg) 
prevalence in the general population ranges from 2% to 8% 
placing India in the intermediate HBV endemic zone and 
the number of  HBV carriers is estimated to be 50 million 
forming a large global pool of  chronic HBV infections 
second only to East Asia.[5,9,10] 

In India, virtually all outbreaks of  viral hepatitis are 
considered to be due to feco-orally transmitted hepatitis 
non-A non-B virus (hepatitis E).[11-13] But in the present 
record, we describe a major outbreak of  HBV that was 
experienced in Modasa town in Sabarkantha district of  
Gujarat state in India in 2009. Sudden increased in the 
flow of  the patients with clinical signs and symptoms 
of  hepatitis with high serum alanine aminotransferase 
(ALT) and HBsAg positivity gave us the idea of  hepatitis 
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B outbreak. We suspected reuse of  syringes in various 
hospitals and clinics in and around Modasa town in 
Gujarat to be the main risk factor for HBV infection in 
this outbreak.

Thus, the main purpose of  this outbreak investigation 
was to estimate the HBV seroprevalence among cases and 
their household contacts along with biochemical markers 
for liver damage as well as investigate the route of  HBV 
transmission in this outbreak.

MATERIALS AND METHODS 

This study of  the HBV outbreak in the Sabarkantha district 
was carried out in an observational cross-sectional setting 
at the referral teaching hospital in Ahmedabad, Gujarat, 
India. The study area, Sabarkantha district, is situated 
approximately 100 km away from Ahmedabad. It has a 
population of  approximately 2082 531 according to 2001 
census. 

Rapid surveillance system was established in the affected 
Sabarkantha district and regular surveillance was carried out 
mainly in Modasa town and also in other affected areas in 
the district to find out suspected cases in the community.

Detailed history containing name, age, sex, occupation, 
date of  onset of  illness, date of  hospitalization, signs, and 
symptoms and former injections/vaccinations was taken. If  
the person was a contact then the name of  the concerned 
patient was also noted along with the other details of  the 
contact person. Clinical signs and symptoms were icterus, 
anorexia, nausea, vomiting, malaise, dark colour urine and 
right-sided pain in the abdomen.

Government authorities interviewed the patients, their 
family members, and their doctors to identify the mode 
of  transmission.

We evaluated 856 consecutive jaundiced cases presenting 
with signs and symptoms of  acute hepatitis. We also 
evaluated 1145 household contacts of  the confirmed 
cases. Samples from household contacts were collected 
by house to house survey in affected areas. Three to five 
millilitres of  blood sample was collected aseptically in plain 
vacutainers from each individual. Sample was centrifuged 
at 3000 rpm, serum separated, and screened on the same 
day of  receiving for all the serological tests. Samples were 
evaluated for the liver function tests namely serum ALT/
serum glutamic pyruvate transaminase (SGPT), serum 
bilirubin, and serum alkaline phosphatase. The HBsAg 
test was done by ELISA (advanced ELISA, Morepen, 

India–a sandwich immunoassay that uses immobilised 
specific monoclonal antibodies to HBsAg with sensitivity 
0.5 ng/mL and specificity 99.9%) IgM HBcAb (Hepatitis 
B core IgM Antibody), and HBeAg (Hepatitis B e Antigen) 
markers ELISA (ImmunoLISA, Orgenics, Israel–capture 
ELISA with sensitivity and specificity >98%) were also 
evaluated in the HBsAg positive cases. The upper limit of  
normal ALT was 40 IU/L and of  alkaline phosphatase was 
290 U/L. Case definition of  acute hepatitis B according to 
CDC (2000) is (a) discrete onset of  symptoms, (b) jaundice 
or elevated serum aminotransferase levels with laboratory 
criteria of  (a) IgM HBcAb positive or (b) HBsAg positive. 

We sent randomly selected 12 samples to a private 
laboratory for genotyping assay. Six samples were also sent 
to NIV (National Institute of  Virology), Pune for further 
investigation.

Statistical analysis was done using the software Epi Info 
3.5.1. Association was studied using the chi-square test. 
The association was considered to be statistically significant 
if  P<0.05. 

RESULTS

The epidemic was long lasting; from mid-February 2009 to 
August 2009. A total of  856 consecutive cases with signs 
and symptoms of  acute hepatitis were evaluated. The first 
case was admitted to Sarvajanic hospital, Modasa on 26th 
January 2009. Of  the 856 hospitalized cases 664 (77.57%) 
were from Sabarkantha district and were included in this 
study. 

Liver function tests showed that all the cases had marked 
high ALT with mean of  1630.14±1601.12 IU/L. Serum 
bilirubin was elevated in 595 (92.11%) cases with mean of  
5.54±4.78 mg/dL and alkaline phosphatase was elevated 
in 350 (54.18%) cases with mean of  531.25±474.96 U/L. 
Out of  the 664 cases, 164 (24.70%) had an ALT value more 
than 2000 IU/L, 229 cases (34.49%) had ALT in the range 
of  1000–2000 IU/L, 95 (14.31%) cases had value in the 
range of  500–1000 IU/L and 176 (26.50%) had a value 
less than 500 IU/L.

Table 1 shows the age and sex wise distribution of  HBV 
confirmed cases. Males were affected more than females 
with the overall male to female ratio 1.36:1 and highest 
prevalence found in the age group of  21 to 40 years that 
was statistically significant.

A total of  664 hepatitis B cases were confirmed by ELISA 
test at our institute. Out of  664 HBsAg positive cases, 
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HBeAg and IgM HBcAb marker tests were done by ELISA 
on 646 cases. Rest of  the HBsAg positive samples were 
not tested for the following reasons: either the quantity 
was insufficient or the sample was not suitable for testing, 
for example, haemolysed sample. The seroprevalence 
of  HBeAg was 53.41% (345/646) and IgM HBcAb was 
85.76% (554/646). Seropositivity of  hepatitis B markers 
is shown in Table 2.

NIV, Pune, and the private laboratory reported that all the 
sent samples were HBV genotype D (the most prevalent 
genotype in India) and tests for total antibody to hepatitis 
D virus were negative.

We also investigated 1145 healthy contacts. Out of  all the 
contacts, 588 were males and 557 were females. Twenty 
(1.75%) contacts out of  1145 were positive for HBsAg 
ELISA. Males were more affected and the age group 
involved maximally was >40 years (40%). Out of  these 20 
contacts, three could not be tested for HBeAg and IgM 
HBcAb as the quantity of  the samples was insufficient. 
Eleven out of  17 contacts tested were chronic carriers and 
six were acutely infected with HBV. Results of  serological 
profile of  HBV positive 17 contacts are shown in Table 3.

It was observed that this outbreak was due to use of  
unsterile needles and syringes by local practitioners. 
Evidence in support of  this was collected by Government 
authorities. Most of  the patients and approximately 40% of  
the surveyed population gave history of  injections in the 
last 1.5–6 months. Some of  the private practitioners were 
not using disposal syringes and standards of  sterilization/
universal precautions were at unacceptable levels. Many 
patients had taken treatment/injections from these doctors. 

DISCUSSION

Based on the available clinical, epidemiological, and 
laboratory investigation reports, it was confirmed that the 
outbreak was due to acute hepatitis B viral infection leading 
to acute fulminant viral hepatitis in some patients, and that 
it was centered mainly in Modasa town, but also involving 
some other surrounding regions of  Sabarkantha district. 

Looking at the gravity of  the situation in the community, 
a rapid operation was launched to control the epidemic. 
Expert teams from NICD (National Institute of  
Communicable Diseases), Delhi and NIV, Pune visited 
the place and the State Health Authorities took control 
measures in consultation with them as and when required. 
To guide district health authorities, a protocol for diagnosis 
and treatment was developed.

Government authorities confirmed that the mode of  
transmission was from unsafe injection practices by private 
practitioners in the Modasa town and surrounding areas 
by interviewing the patients, their family members and 
their doctors. 

As shown in Table 1, adults in the age group of  21–40 years 
were maximally affected (57.53%), which is statistically 
significant (*P<0.05). This could be due to the reason that 
people in this age group have to earn livelyhood for their 
families and hence they prefer injectables for faster recovery 
whereas other age groups that are children and old people 
avoid injectables as they are afraid of  it.

Table 2 shows seroprevalence of  hepatitis B markers in the 
cases. As HBeAg is a qualitative marker of  HBV replication 
and relative infectivity,[9] 53.41% (HBeAg positive) 

Table 1: Age and sex wise distribution of the HBs 
Ag positive cases in Sabarkantha district, Gujarat 
province, India, January 2009 to August 2009
Age Male Percentage Female Percentage Total Percentage

0–12 years 11 2.87 18 6.38 29 4.36

13–20 years 48 12.56 37 13.12 85 12.80

21–40 years 214 56.02 168 59.57 382 57.53

>40 years 109 28.53 59 20.92 168 25.30

Total 382 100 282 100 664 100

*P<0.05

Table 2: Results of common serological profile 
of HBsAg positive cases in Sabarkantha district, 
Gujarat province, India, January 2009 to August 2009

Hepatitis B virus antigen/antibody marker Number of 
positives

Percentage

HBsAg IgM HBcAb HBeAg

Positive Positive Positive 312/646 48.30

Positive Negative Negative 59/646 9.13

Positive Positive Negative 242/646 37.46

Positive Negative Positive 33/646 5.11

Total IgM HBcAb 554/646 85.76

Total HBeAg 345/646 53.41

Table 3: Results of common serological 
profile of contacts of HBsAg positive cases in 
Sabarkantha district, Gujarat province, India, 
January 2009 to August 2009

Hepatitis B virus antigen/
antibody marker

Number 
of 

positives

Percentage Number 
of ALT 

increased

Percentage

HBsAg IgM HBcAb HBeAg

Positive Positive Positive 2/17 11.76 2 100 

Positive Negative Negative 6/17 35.29 0 0 

Positive Positive Negative 2/17 11.76 2 100 

Positive Negative Positive 7/17 41.17 2 28.57 

Total IgM HBcAb 4/17 23.52 4 100 

Total HBeAg 9/17 52.93 4 44.44 
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confirmed cases were in the stage of  high infectivity in our 
investigation (study). Also as shown in literatures, HBsAg 
carrier mothers who are HbeAg positive almost invariably 
(>90%) transmit hepatitis B infection to their offsprings, 
whereas HBsAg-positive, HBeAg negative mothers rarely 
(10–15%) infect their offsprings.[9] Amongst all the females 
in the reproductive age group (15–44 years) in our study, 
26.7% females were positive for both markers (HBsAg 
and HBeAg) and special attention should be given to such 
groups to prevent mother to child (vertical) transmission.

Recent and remote HBV infections can be distinguished 
by determination of  the immunoglobulin class of  HBcAb. 
As HBcAb of  IgM class predominates during the first 
6 months after acute infection, patients with current or 
recent acute hepatitis B, including those in the window 
period have IgM HBcAb in their serum.[9] In this study, 
85.76% (554/646) cases were diagnosed as acute hepatitis 
B cases and all of  them match with the criteria of  CDC 
case definition for acute hepatitis B. 

Out of  all the 53.41% cases that were in the stage of  high 
infectivity, 48.30% (312/646) cases had acute infection 
and 5.11% (33/646) were HBsAg and HBeAg positive 
and IgM HBcAb negative, which suggests that they were 
either having late/chronic HBV infection or were in the 
carrier state. There were seven children among these but 
we were not able to confirm whether any of  these children 
had acquired infection perinatally. Fifty nine (9.13%) out 
of  646 cases had low infectivity and had late or chronic 
hepatitis B infection or were in carrier state. These 92 (33 
+ 59) cases that probably had acquired infection earlier and 
are not a part of  this epidemic had elevated ALT levels. This 
can be attributed to (a) sero conversion from replicative 
phase to the nonreplicative phase or (b) other infection 
leading to elevated ALT.[14] Two hundred and forty two 
(37.46%) out of  646 had HBsAg positive, IgM HBcAb 
positive, and HBeAg negative. These include patients in 
incubation period, patients with acute hepatitis B, or those 
in the persistent carrier state.[15,16] This category of  patients 
were in the stage of  low infectivity. One limitation of  our 
study is that we did not test the cases of  acute hepatitis 
after 6 months to confirm chronic carriage. Thus, a high 
percentage of  acute cases and a high infectivity were 
identified in this outbreak. If  these cases become super 
carriers in future there will be a danger of  perpetuation 
of  the virus in the community that is serious and needs 
to be dealt with. Super carrier is defined as one with high 
titre of  HBsAg, along with HBeAg, DNA polymerase and 
HBV in circulation, and generally elevated transaminases.[16] 

Following acute HBV infection, the risk of  developing 

chronic infection varies with age. Chronic HBV infection 
occurs among about 90% of  infants infected at birth, 
25–50% of  children infected at 1–5 years of  age, and about 
1–5% of  persons infected as older children or adults.[5] 

In our study there were no infants infected, 1.05% was 
in the age group of  1–5 years, 98.95% had age of  more 
than 5 years out of  which adults were 65.23%. Most adult 
patients recover completely from HBV infections but about 
5–10% will not clear the virus and will progress to become 
asymptomatic carriers or develop chronic hepatitis possibly 
resulting in cirrhosis and/or liver cancer. Rarely, others may 
develop fulminant hepatitis and die.[5]

Evidences suggest that HBV genotypes/subgenotypes 
can significantly influence HBeAg seroconversion rates, 
viremia levels, mutational patterns that could significantly 
influence the heterogeneity in clinical manifestations and 
even response to antiviral therapy.[17-19] It was found from 
NIV, Pune and private laboratory reports that all the 18 (6 
+ 12) samples were HBV genotype D (the most prevalent 
genotype in India) and tests for total antibody to hepatitis 
D virus were negative. Genotype D and genotype A appear 
to be the most predominant among Indian patients with 
HBV-induced acute and chronic liver diseases.[20] In this 
outbreak, we lost many people. We have records of  72 
patients who died up to 6/4/09, but further data are not 
available to us. We were not able to determine the genotype 
of  the rest, and this is a limitation of  our study. 

The contacts were surveyed to find out if  they too had 
acquired the virus from the same practitioners as the cases 
or there had been horizontal transmission. Only 1.75% 
(20/1145) contacts were found positive for hepatitis B 
virus infection and since this percentage matches with 
that in the general population, it reflects that an external 
risk factor (contaminated syringes) caused the outbreak. 
As shown in Table 3, 9/17 HBsAg positive contacts were 
highly infectious, out of  which four had acute infection 
and five with late/chronic infection or carrier state. Out 
of  the remaining eight contacts, six were with late/chronic 
HBV infections or carrier stage with low infectivity and 
two were with simple infectious carrier stage. The cases 
pertaining to the chronically infected household contacts 
might have acquired infection via horizontal transmission 
or via reuse of  needles and syringes. The HBsAg positive 
contacts could contribute further to the spread of  the virus 
in the community. 

Due to awareness, mass public health actions, and 
administrative and legislative actions with scientific 
approach, considerable success was achieved in controlling 
this epidemic.
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Our findings emphasize the following. There were 664 total 
HBsAg positive confirmed cases, males were more affected 
than females and persons in the age group of  21–40 years 
were maximally affected. HBV infection was also detected 
in 1.75% (20) of  the contacts. This seropositivity in the 
contacts may also reflect the normal prevalence of  the HBV 
in that community. 53.41% of  positive cases and 52.93% 
of  the positive contacts were in the highly infectious stage. 
Use of  inadequately sterilised needles and syringes was 
identified as the main culprit behind this outbreak.

CONCLUSION 

In conclusion, we recommend the following actions 
to prevent such fatal epidemics that are due to use of  
inadequately sterilised needles and syringes.
• Strengthening of  the routine surveillance system. 
• Organization of  a health education campaign targeting 

all health care workers, including private practitioners, 
especially those in rural areas and the public at large, to 
take possible measures to prevent spread of  infection.

• Safe injection practices and Screening of  blood and 
blood products to ensure blood safety.

• Consistent management of  the waste from the point of  
generation (cradle) to the point of  final disposal (grave).

• Hepatitis B vaccination.
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