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Abstract 

Background and Objectives: Hepatitis is a common cause of jaundice. Hepatitis A and Hepatitis E are enterically 

transmitted viral diseases. This study investigated an outbreak of viral hepatitis at Biratnagar, Morang district, Nepal, 

during April 2014. 

Materials & Methods: An expert team from Microbiology and Public health of BPKIHS inspected the area and blood 

samples from 90 suspected cases of jaundice were obtained and subjected for IgM and IgG antibody detection against HAV 

and HEV. Water samples from 10 different areas of affected region were also collected and checked for presence of 

coliform by membrane filtration method to confirm the suspicion of fecal contamination of water supply.  

Results: An outbreak Hepatitis E and Hepatitis A occurred in Biratnagar. Out of 90 blood samples, 45 were reactive for 

hepatitis E IgM, nine were reactive for Hepatitis A IgM. Three samples among these were reactive for both Hepatitis A and 

Hepatitis E. The liver function tests of the positive cases were deranged while the negative cases had normal LFT.  Among 

the 10 water samples, five of them grew coliforms which confirmed the fecal contamination of drinking water supply. 

Conclusion: A large outbreak of Hepatitis A and Hepatitis E occurred in a Biratnagar which had spread through the 

drinking of contaminated water. The outbreak was confirmed both by Epidemiology and Disease Control Division of Nepal 

government and BPKIHS which led to the identification of source and control of the outbreak. 
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1. Introduction 

Jaundice, also known as icterus, is defined as the 

yellowish discoloration of tissue that results from the 

deposition of bilirubin. Viral hepatitis (primarily caused by 

hepatitis viruses), alcohol, drugs, environmental toxins, 

autoimmune hepatitis, Wilson’s disease are the most 

common causes of hepatocellular jaundice.[1] 

Viral hepatitis caused by A and E viruses is the 

major public health problem in developing countries. 

Hepatitis E is the most common agent responsible for 

hepatitis outbreak as well as sporadic cases in developing 

countries.[2,3] Both Hepatitis A and Hepatitis E are 

transmitted by contaminated water or food. The resistance 

of HEV to environmental conditions, poor sanitation in 

large areas of the world, and viral shedding in feces are the 

major risk factors for HAV and HEV infections.[4] 

Hepatitis A is an acute, self-limiting infection of 

the liver which occurs mostly in children younger than 5 

years of age. 20-80% of patients with hepatitis A presents 

with jaundice.[5] Hepatitis E is clinically indistinguishable 

from other forms of acute viral hepatitis with nonspecific, 

flulike prodromal symptoms that last from 1 to 10 days and 

consist of fatigue, malaise, anorexia, nausea, and 

vomiting.[6] 

Morang district has about 1 million populations 

and Biratnagar city has 200,000 populations. During the 

third week of April 2014, a total of 11 patients with acute 

jaundice came to hospitals in Biratnagar. During the next 7 

weeks, 1,861 patients with acute jaundice came to the 

outpatient departments of 2 of 5 large hospitals in 

Biratnagar; 123 patients were admitted to these 2 hospitals. 

https://doi.org/10.7439/ijbr
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The purpose of this article is to provide the 

microbiological and epidemiological prospects of jaundice 

outbreak in Biratnagar which was occurred during April-

July 2014. 

 

2. Materials and Methods 

According to WHO, in jaundice outbreak, the 

main tasks are to determine the mode of transmission, to 

find the exposed population with increased risk of infection, 

to investigate and eliminate a common source of infection 

and improve the sanitary and hygienic practices.[7] District 

Public Office Morangformed a rapid response team and 

collected data from hospitals, private clinics, and primary 

health care center. DPHO suspected an outbreak of hepatitis 

after consultation with doctors, experts and WHO 

guidelines. National Public Health Laboratory (NPHL) and 

B. P. Koirala Institute of Health Sciences, Dharan was also 

requested by DPHO to help them confirm the hepatitis 

outbreak and manage the outbreak. A rapid response team 

comprising of experts from Microbiology and Public health 

of BPKIHS joined the RRT formed by the DPHO Morang. 

As soon as outbreak was confirmed, a rapid response team 

from Microbiology and community medicine of BPKIHS 

joined the RRT. We monitored the situation, collected data 

from all OPDs, emergencies, and laboratories in hospitals 

regularly. The outbreak surveillance continued until July 

2014. GPS mapping of the cluster of cases in Biratnagar 

municipality was done. 

 
Figure 1: GPS Mapping of Biratnagar 

Blood samples from 90 suspected cases of 

jaundice was collected and brought to BPKIHS for 

laboratory investigation. Then we collected the sample from 

the water reservoir as well randomly selected point of 

distribution of family/ institution having jaundice. The 

blood samples were subjected to IgM and IgG antibody 

detection against HAV and HEV. Biochemical tests were 

also performed in those samples. Water samples obtained 

from 10 different areas of affected region were brought to 

the microbiology department and studied for the presence 

of coliform by membrane filtration method. Fecal 

contamination of water was interpreted by following WHO 

guidelines for drinking water. 
 

3. Results 

During the third week of April 2014, a total of 11 

patients with acute jaundice came to hospitals in Biratnagar. 

IgM against hepatitis E virus (HEV) was detected in serum 

samples from all 11 patients. During the next 7 weeks, 

1,861 patients with acute jaundice came to the outpatient 

departments of 2 of 5 large hospitals in Biratnagar; 123 

patients were admitted to these 2 hospitals. The Private and 

Boarding Schools’ Organization of Nepal closed 80 schools 

in Biratnagar and surrounding areas during the second week 

of May 2014 because of risk for disease transmission. After 

the outbreak was confirmed by DPHO, we collected 90 

blood samples and 10 water samples were collected from 

the region. Out of 90 blood samples, 54 were reactive for 

hepatitis. 37 (69%) of them were male while 17 (31%) of 

them were female. 

 
Figure 1: Sex wise distribution of Hepatitis positive 

patients 

Among the 54 patients, 45 were reactive for 

hepatitis E IgM, nine were reactive for Hepatitis A IgM. 

Three samples among these were reactive for both Hepatitis 

A and Hepatitis E.  

 
Figure 2: Hepatitis positivity of the total 90 samples 

The liver function tests of the positive cases were 

deranged while the negative cases had normal LFT. The 

following bar graph shows the average liver function tests 

of hepatitis positive patients and the negative ones. 
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Figure 3: Liver function tests of the 90 samples 

 

Among the 10 water samples, five of them grew 

coliforms which confirmed the fecal contamination of 

drinking water supply.  
 

 
Figure 3: Sterile vs. contaminated water source 

 

Since Hepatitis A and hepatitis E both are 

transmitted by consumption of contaminated food and 

water, the presence of fecal flora in water is an indirect 

evidence of transmission of these diseases through 

contaminated drinking water source. 

 

4. Discussion 

The results of this investigation indicated that the 

outbreak was caused by the hepatitis E virus and Hepatitis 

A virus. 0.6% population of Biratnagar sub-metropolitan 

been affected by hepatitis E and hepatitis A outbreak. The 

ratio of infection in Biratnagar was 1:165 in the outbreak. 

In the developing world, HEV infection represents 

the most common etiological agent of outbreaks of acute 

hepatitis.[8] Our data correspond with the existing 

epidemiological features of HEV.A study done in 

Kathmandu Nepal showed that 56% of acute hepatitis in the 

valley was caused by hepatitis E; and hepatitis A, hepatitis 

B and hepatitis C accounted for 3 % each only.[9] Another 

outbreak study conducted in Uttarakhand, India suggested 

Hepatitis E was responsible for 77% of total seropositive 

cases. [10] 

Our study showed that the seropositive patients 

had abnormal liver function profile. ALT and AST were 

markedly raised in both the HAV and HEV patients. 

Literature suggests that increased ALT and AST can be 

used as a marker of hepatitis.[11] 

Hepatitis E is essentially an ecologically 

determined disease of urban areas caused by fecal 

contamination of the drinking water. Poor sanitation and 

densely populated slum favor not only the hepatitis E 

outbreak but also typhoid and cholera outbreak.[2] During 

our study, we collected water samples from different areas 

of Biratnagar municipality. Half of the sample showed 

growth of coliforms which showed that the drinking water 

was contaminated with fecal matter. Fecal contamination of 

the source of drinking water was documented in many of 

the epidemics.[2, 12] 

Though in the past outbreaks of HEV was reported 

only from Kathmandu valley, the Biratnagar outbreak that 

occurred in 2014 has sent a warning signal that outbreak of 

HE may occur in other towns in Nepal if proper attention is 

not paid to drinking water supply system and sewage 

disposal. Leakages in drinking water pipelines, overflowing 

drains, mixing of toilet drains with the drinking water 

supply contributed to this outbreak. After the identification 

and correction of these problems, the outbreak was 

subsided. 
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5. Conclusions 

An outbreak of Hepatitis A and Hepatitis E 

occurred in Biratnagar which was due to drainage of fecal 

matters with the drinking water supply. The recognition of 

early warning signals, timely investigation, and application 

of specific control measures helped in control of the 

epidemic. Recommendations based on the outbreak 

investigation can also prevent future outbreaks. 
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