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Abstract
Introduction: Access to safe drinking water is very important 
issue at all level of life for maintaining good health and 
development. Water contamination by sewage waste is one of 
the most important causes of water pollution world-wide. 

Objectives: To detect the causative infectious agents from all 
hospitalized patients hailing from an area of simultaneous 
outbreak of jaundice and fever and also to highlight the 
importance of regular bacteriological tests of drinking water.                                                       

Materials and Methods: This observational study was carried 
out among 1298 patients reported to CMH Chattogram between 
April 2018 to May 2018. For diagnosis, all relevant 
investigations were done following standard laboratory 
proceducers in CMH Chattogram, Armed Forces Institute of 
Pathology Dhaka and in ICDDR,B. 

Results: Out of 1298 admitted patients, 933(71.9%) patients had 
symptoms of acute viral hepatitis (AVH). IgM anti-HEV were found 
positive (100%) in 550 randomly selected hepatitis patients. From 
seropositive cases, 7 of the 10 random samples (70%) were 
found HEV-RNA positive by real time PCR. Co-infection of AVH 
with enteric fever was detected in 73(5.6%) patients. Only enteric 
fever was diagnosed in 150 (35.7%) high febrile cases. Water for 
bacteriological tests revealed thermos-tolerant E. coli immediately 
before and during the outbreak.   

Conclusion: Providing safe drinking water in a developing 
country is always a big issue. Contaminated drinking water can 
transmit deadly enteric pathogen that often causes a 
catastrophe of mass population. Only ensuring safe water 
distribution systems following WHO guidelines can minimize 
these sufferings.  

Key-words: Acute viral hepatitis, enteric pathogen, enteric fever, 
contaminated drinking water, bacteriological tests for water.

Introduction
Drinking water contamination by microbial agents remains a 
significant threat even in the most developed countries1. 
Hepatitis E is found worldwide, but the disease is most common 
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in East and South Asia. The virus is transmitted via the 
fecal-oral route, principally via contaminated water2. The disease 
is ecologically dependent and is a major public health concern, 
especially in resource-poor countries3. HEV is a single stranded 
RNA virus having single serotype with four genotypes. In Asia, 
the Middle East, Africa and even in developed countries 
Hepatitis E virus is the most important cause of sporadic and 
epidemic hepatitis in adults4. To prevent water borne pathogens 
usually national standards or international guidelines are 
followed for judgment of drinking water safety. Between these, 
the important one is WHO Guidelines for Drinking-Water 
Quality5. This study was done to find out the causes of both 
hepatitis and fever from admitted patients of the outbreak area 
and also to detect the source of infections.

Material and Methods   
This observational study was carried out among all 1298 patients 
reported to CMH Chattogram from Halisohor area of Chattogram 
with jaundice/fever/gastroenteritis/other symptoms between April 
2018 to May 2018. No patient gave any history of staying outside 
of their residence in preceding 02 months of illness. Chronic 
sufferers from any hepatitis and ingestion of any systemic drugs/ 
alcohol prior to illness were excluded. In jaundiced patients liver 
function tests were done by analyser ABX Pentra-400. IgM anti 
hepatitis E virus (HEV) were carried out by ELISA using EIAgen 
HEV IgM kit. RNA was extracted and screened for the presence 
of HEV RNA by real time PCR using QIAamp Viral RNA Minikit. 
IgM anti Hepatitis A virus (HAV) were also done by ELISA. 
HBsAg and Anti HCV were done by immunochromatographic 
(ICT) devices and also by ELISA. Clinically suspected malarial 
cases were tested by qDetectTM Malaria Pf/Pv test kit, an 
antigen capture ICT assay. For diagnosis of enteric fever blood 
culture in Trypticase Soy Broth and biochemical tests in triple 
sugar iron agar were done. For Widal tests MICROPATH 
®ANTIGENS/FEBRILE ANTIGEN KITS were used. In 
gastroenteritis cases stool routine examination were done to find 
out protozoa/helminths/inflammatory cells (pus cells, RBC). In 
few cases stool culture was also done. Complete blood picture 
was carried out specially to see platelet count by analyser ABX 
Pentra DF 120. In some of the jaundiced patient prothombin time 
were also done. Following WHO guidelines multiple tube/Most 
Probable Number (MPN) method was performed to detect 
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thermotolerant (faecal) coliforms from water sources. Here faecal 
coliforms were grown by multiple fermentation tube technique. 
Double strength MacConkey’s broth were inoculated and kept at 
44°C for 24 hours. In next day, number of tubes showing turbidity 
of the media and gas in inverted Durham’s tube were calculated 
by probability table.

Results 
About 4000 inhabitants were present at the outbreak region of 
Halisohor area. Out of them 1298 (32.5%) patients admitted in 
the hospital. Among them 892 (68.7%) were male trainees, 321 
(24.7%) were service men and rest 85 (6.6%) were women and 
children. Maximum number, 1012 (78%) of affected persons 
were between 18-30 years of age group. Total 933 (71.9%) 
patients admitted with features of acute viral hepatitis (AVH) 
along with or without fever. The number of patients suffered from 
only AVH were 820 (63.2%), enteric fever 77 (5.9%), 
non-specific febrile illness 230 (17.7%) and gastroenteritis 58 
(4.5%). Co-infection of AVH with enteric fever were 73 (5.6%) 
and AVH with non-specific febrile illness 40 (3.1%) (Table-I). At 
the time of outbreak, a total of 1207 trainees were staying in the 
dormitories among them, 735 (82.4%) were suffered from AVH 
and 157 (17.6%) from other ailments.

Abnormal LFT (raised bilirubin and serum Alanine 
Transaminase) were found in all 933 hepatitis patient. Among 
them 550 randomly selected icteric and anicteric patients were 
tested for IgM anti-HEV and all were found positive (Table-II). 
For molecular diagnosis of the causative agent, RNA was 
extracted from randomly selected 10 seropositive samples and 
HEV RNA was found positive in 07 (70%) cases. A total of 420 
patients were admitted with only fever or fever with clinical/ 
subclinical jaundice.  Among them 122 (29.0%) patients had 
mild fever. Rest 298 (71%) patients with temperature of >100°F 
were tested to find out the etiological agents. By Blood culture 
Salmonella typhi were confirmed in 26 (6.2%) cases and in 124 
(29.5%) cases widal test revealed significant titre against S. 
typhi (Table-III). From the rest 148 (49.7%) cases 50 suspected 
cases were tested for malarial antigens (Pf and Pv). But the 
results were found negative. Water for bacteriological tests to 
detect thermo-tolerant coliform (E. coli) were carried out monthly 
in the affected area and high count of the E. coli growth were 
reported in seven different water sources during and 
immediately before this outbreak (Table-IV).

Table-I: Spectrum of diseases among admitted patients 
(n=1298)

 

Table-II: Detection of IgM Anti HEV (n=550)

Table-III: Laboratory methods to detect febrile pathogens 
(n=298)

Table-IV: Bacteriological tests of water by Most Probable 
Number (MPN) to detect thermotolerant coliforms (E. coli).

Discussion
In the present outbreak, IgM anti HEV antibody were found in all 
randomly selected hyperbilirubinemia patients which is a 
confirmed outbreak6. Hepatitis E epidemic in a military unit of 
Pakistan showed 95% of the patients are positive for IgM anti 
HEV7. During an outbreak in a regimental center, India 265 
patients were infected with Hepatitis E virus within 3 months’ 
period and 97.4% were seropositive for IgM anti HEV6. The higher 
attack rates of viral hepatitis is seen in trainees who used to take 
water from common water points, shared toilets and stayed in the 
dormitories in a relatively crowded condition. In the preceding 2-3 
months of current outbreak, higher number of thermos-tolerant 
coliform (E.coli: MPN/100 ml were 18+) were found in water 
sources of 5 dormitories out of 9. Similar type of findings were 
found in a training center of India8. Usually more than 95% of the 
thermos-tolerant coliform isolated from water are the gut organism 
Escherichia coli, the presence of which is definitive proof of fecal 
contamination9. So it is proven that HEV is a fecal-oral transmitted 
virus10,11. In 1993 outbreak in India, 5% of the HEV affected 
patients were< 20 years and 17.5% were> 20 years of age; In 
1998 outbreak 5.6% of patients were < 25 years and 35.3% were 
>25 years of age12. As current outbreak occurred in a young 
adults training institute, so we found maximum HEV affected 
patients were between 18-30 years of age group (78%). 
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Diagnosis of the patients Frequency Percentage 
AVH 
AVH with enteric fever 
AVH with nonspecific febrile illness 

820 
73 
40 

63.2 
5.6 
3.1 

Enteric fever 77 5.9 
Nonspecific febrile illness 230 17.7 
Gastroenteritis 58 4.5 

Patient’s 
status Bilirubin status Test 

number Opinion 
Icteric Hyperbilirubinemia 437 Positive 
Anicteric Hyperbilirubinemia 113 Positive 

Tests Positive    
results 

Negative  
results Percentage Opinion 

Blood 
culture  26 - 8.7 Enteric fever 
Widal test 124 - 41.6 Enteric fever 

Blood culture, 
Widal test and 
ICT for malaria 

- 148 49.7 Non- specific 
febrile illness 

Existence of water  
points / Reserviours  

Number of 
affected 

water points 
Test results 

Dormatory: 09  05 Unsatisfactory  
(Score: 18+)  

Water reserviour:  01 01 Unsatisfactory 
(Score: 18+)  

Family residence: 03   01 Unsatisfactory  
(Score: 18+)  
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The attack rates of viral hepatitis E have varied between 1.9% to 
17% in previous outbreaks10,13,14. The outbreak in the police 
training center, Nepal was traced to faecal contamination of the 
well where out of 1000 trainees 150 (attack rate 15%) got acute 
hepatitis13. In the present outbreak the overall attack rate was 
found 23.3%, but the trainees exposed to sewage contaminated 
water had higher rate of 78.8%. In this study we found 70% cases 
were HEV RNA positive. In a study in Italy14 HEV RNA was found 
in 23 out of 52 samples (44.2%).Different studies revealed 
co-infection of HEV with Salmonella species15-19. But here in this 
study surprisingly we have found 73 patients (5.6%) were 
co-infected with Salmonella typhi along with HEV. Another 77 
patients were only suffered from typhoid fever. As both of these 
pathogens are water borne and faecal contamination of drinking 
water sources were confirmed, that’s why percentage of 
co-infection of HEV and Salmonella typhi are quite high in current 
study. Not all patients developed co-infection, as the exact clinical 
outcome of Salmonella infection depends largely on the individual 
serovar involved, the infected host species and the immunological 
status of the individual. During HEV epidemic in Pakistan, water 
sources closer to the living/cooking quarters of the affected group 
had a significantly high coliform count almost like the current 
outbreak in Halisohor7.

Conclusion
This study suggests that ensuring and providing safe drinking 
water in underdeveloped and developing countries are still a 
challenge. But meticulous monitoring of the water sources, 
treatment and distribution systems are the key issues for 
safeguard against water borne deadly pathogens.
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