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Abstract 
Introduction: Norovirus is not usually investigated in diarrheal patients in Bangladesh which may account for the many cases where no 

pathogens are identified. 

Methodology: Stool specimens collected from diarrheal patients from three hospitals in Bangladesh during 2011 were investigated for 

norovirus RNA using real-time RT-PCR assay with norovirus type specific primers and probes. 

Results: Of the 257 stool specimens tested, 28.4 % were norovirus positive. GII (71.2%) was the predominant strain followed by GI (20.5%), 

GI+GII (6.8%) and GIV (1.4%). Half of the norovirus positive stools (n=37) were co-infected with other pathogens. 

Conclusion: Continued surveillance of norovirus together with other viral and bacterial pathogens in hospitalized gastroenteritis patients as 

well as in the community will further elucidate the role and burden of different pathogens in diarrheal diseases. 
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Introduction 
Norovirus (NoV) is an important cause of both 

acute and sporadic cases of viral gastroenteritis among 

persons of all ages globally. Recent reports from 

around the world indicate that NoV has become one of 

the most commonly identified pathogens and is 

responsible for the hospitalization for severe 

gastroenteritis of  12% of children less than 5 years of 

age (range 4.4-30.7%) [1,2,3,4]. NoV is associated 

with nausea, vomiting, and diarrhea with abdominal 

cramps and is sometimes accompanied by malaise and 

low grade fever [5]. The disease is self-limiting; 

however, it can be severe in the elderly, very young or 

immune-compromised patients [5]. 

There is limited information about the role of NoV 

as an etiological agent for gastroenteritis among 

hospitalized patients in Bangladesh. During 1978-79, a 

serosurvey in rural Bangladesh indicated a high 

prevalence of NoV antibodies (43%) in children less 

than 4 years of age [6]. Studies on molecular detection 

of NoV in urban hospitals indicated that 4.5% to 8.5% 

were hospitalized during 2004-05 due to NoV 

infection [7,8]. These studies relied on specific 

primers which could not detect all NoV types. In this 

study the presence of NoV RNA in stool specimens 

from diarrheal patients admitted to three 

geographically distant hospitals (one urban and two 

rural) in Bangladesh was investigated using real time 

PCR. 

 

Methodology 
Study population and sample selection 

The International Centre for Diarrheal Disease 

Research, Bangladesh (icddr,b) runs etiology 

surveillance of diarrhea in one urban hospital situated 

in Dhaka and two rural hospitals in Matlab and 

Mirzapur. Stool specimens were obtained from 

diarrheal patients at three hospitals. After having 

verbal consents from the patients or their legal 

guardians, trained health workers registered and 
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collected information on patients’ demographic 

background, medical history, clinical presentation and 

data from the physical examination. From January to 

December 2011, 2372 patients from Dhaka, 1295 

patients from Matlab and 1676 patients from 

Mirzapur, all with a history of watery diarrhea, were 

included in the surveillance. Assuming a 20% 

prevalence of noroviruses among hospitalized 

diarrheal patients with a 95% confidence level and 5% 

confidence interval, the sample size was calculated to 

be 246. Using SPSS software we randomly selected 

5% of the surveillance stool specimens (n=257) from 

Dhaka (n=113), Matlab (n=67) and Mirzapur (n=77) 

which is sufficient to determine NoV incidence in our 

study population.  

 

Sample collection and transportation 

A whole stool specimen (at least 3-10 ml or grams) 

was collected from patients at enrollment in a screw 

top fecal specimen container (for virus detection) and 

in Cary-Blair medium (for bacteria detection). 

Samples were transported in temperature controlled 

boxes (2-8oC) to the Virology Laboratory of icddr,b in 

Dhaka and stored at -20°C until tested. 

RNA extraction and PCR 

Viral RNA was extracted using the QIAamp® 

viral RNA mini kit (Qiagen, Hilden, Germany) 

according to the manufacturer’s instructions. Real-

time RT-PCR assay with NoV type specific primers 

and probes to detect NoV GI, GII and GIV targeting 

ORF1-ORF2 junction region of NoV genome [9] was 

performed. In brief, a final reaction mixture (25µl) 

consisting of 5µl  RNA, 1µl of Ag-Path enzyme mix, 

12.5µl Ag-Path buffer (Ambion Inc. Austin, USA), 0.8 

and 0.2 picomol of each primer and probe was 

prepared. The steps of amplification cycles were: 

reverse transcription for 30 minutes at 55°C followed 

by denaturation at 95°C for 30 seconds, 45 cycles of 

amplification at 95°C for 15 seconds and annealing-

extension at 60°C for 1 minute. The reaction was 

loaded in to a C1000TM Thermal Cycler (Bio-Rad 

Laboratories, Hercules, USA), and amplification plots 

were analysed by Bio-Rad CFX manager software 

version 1.5.54.0511 (Bio-Rad Laboratories, Hercules, 

USA).  

 

 

Table 1. Distribution of enteric pathogens in hospitalized diarrhea patients in Bangladesh, Jan-Dec 2011 

Pathogens 
Dhaka 

(n=113) 

Matlab 

(n=67) 

Mirzapur 

(n=77) 

Total  

(n=257) 

No pathogen detected 39 (34.5%) 34 (50.7%) 35 (45.4%) 108 (42%) 

     
Only norovirus 14 (12.4%) 12 (17.9%) 10 (13.0%) 36 (14%) 

Norovirus + rotavirus 8 (7.1%) 2 (3.0%) 8 (10.4%) 18 (7.0%) 

Norovirus + Campylobacter spp. 2 (1.8%) - - 2 (0.7%) 

Norovirus + ETEC 2 (1.8%) - 1 (1.3%) 3 (1.7%) 

Norovirus + Salmonella spp. - 1 (1.5%) - 1 (0.4%) 

Norovirus + Shigella spp. 2 (1.8%) 2 (3.0%) 1 (1.3%) 5 (1.9%) 

Norovirus + Shigella spp. + ETEC 1 (0.8%) - - 1 (0.4%) 

Norovirus + Vibrio cholerae 2 (1.8%) 2 (3.0%) - 4 (1.6%) 

Norovirus+ rotavirus + Shigella spp. 1 (0.8%) - - 1 (0.4%) 

Norovirus + Vibrio cholera +   

Campylobacter spp. 
1 (0.8%) - - 1 (0.4%) 

Norovirus + Vibrio cholerae + ETEC 1 (0.8%) - - 1 (0.4%) 

Rotavirus 19 (16.8%) 13 (19.4%) 18 (23.4%) 50 (19.5%) 

Rotavirus + Campylobacter spp. 1 (0.8%) - - 1 (0.4%) 

Rotavirus + Salmonella spp. 1 (0.8%) - - 1 (0.4%) 

Vibrio cholerae + Campylobacter spp. 2 (1.8%) - - 2 (0.7%) 

Vibrio cholerae + ETEC 2 (1.8%) - - 2 (0.7%) 

Salmonella spp. 1 (0.8%) - - 1 (0.4%) 

Shigella spp. 1 (0.8%) - 3 (3.9%) 4 (1.6%) 

Vibrio cholerae 6 (5.3%) 1 (1.5%) 1 (1.3%) 8 (3.1%) 

Aeromonas spp. 2 (1.8%) - - 2 (0.7%) 

ETEC 5 (4.4%) - - 5 (1.9%) 
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Data analysis 

Differences in proportions of variables related to 

clinical symptoms were calculated by the chi square 

test using EPI Info 3.3.2 (Center for Disease Control 

and Prevention, Atlanta, USA). Statistical significance 

was considered to be achieved when the p value ≤0.05. 

 

Results 
All study patients were hospitalized with diarrhea 

defined as loose or watery stools. Of the 257 stool 

specimens tested, NoV RNA was the most 

predominant pathogen and was detected in 73 patients 

(28.4%). The detection rate was similar in the three 

hospitals; Dhaka 34/113 (30%), Matlab 19/67 (28%) 

and Mirzapur 20/77 (26%). Half of the specimens 

(37/73) were co-infected with other pathogens 

including group A rotavirus, Vibrio cholerae, 

Campylobacter spp, Shigella spp., Salmonella spp., 

Aeromonas spp., and enterotoxigenic Escherichia coli. 

(Table 1). The second most common enteric pathogen 

was rotavirus 70/257 (27.3%) and a substantial 

proportion 108/257 (42%) of diarrheal patients were 

negative for any pathogens tested in our study. 

NoV was detected throughout the year in all three 

hospitals except Matlab during June-July (Figure 1). 

The regression lines for Dhaka and Matlab were 

similar and there was no remarkable trend over time; 

however, the line for Mirzapur showed an increase of 

NoV incidence at the end of the year. The virus was 

detected in both children and adults (ages ranged from 

3 months to 81 years, median age 1.3 years) and there 

was no difference in age distribution between urban 

and rural areas (Figure 2). Most of the NoV positive 

patients presented with abdominal cramps 20/36 

(55.6%) and vomiting 25/36 (69.4%). No blood was 

identified in their stool. Fever was not common in 

these patients 2/36 (6%) but severe dehydration was 

identified in 7/36 (19.4%) patients. 

Among a total of 73 NoV positive samples, NoV 

GII genogroup, 52/73 (71.2%) was the most prevalent 

type followed by GI genogroup, 15/73 (20.5%) and 

both of them were co-circulating during the study 

period. Mixed NoV types (GI + GII) were detected in 

5/73 (7%) while GIV was identified in one sample. 

 

Discussion 

The aim of the study was to determine the NoV 

prevalence in hospitalized patients with diarrhea in 

Bangladesh. The detection rate in this study (28%)  

was much higher than observed in previous studies in 

Figure 1: Monthly distribution of norovirus positive patients, Bangladesh, 2011. 

Figure 2: Age distribution of all study patients and norovirus positive patients, Bangladesh, 2011 
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Bangladesh [7,8] and is comparable to recent 

published reports from other countries [9,10]. 

Designing of appropriate primer set to detect the full 

range of NoV types has been difficult due to extensive 

genomic diversity. New variants can easily remain 

undetected until their sequences are determined and 

new primers developed. Previous studies in 

Bangladesh relied on primers which could detect 

limited NoV types using conventional PCR which may 

have been less sensitive compared to real time PCR 

used in the recent studies. One of the limitations in the 

detection methods used in this study was that specific 

primers and probes to human NoV genogroups, GI, 

GII and rare GIV were used. The possibility of 

missing animal NoV genogroups, GIII and GV cannot 

be ruled out.  

Unlike rotavirus which is more common among 

children <5 years of age, NoV was detected in both 

children and adults in our study, a finding that is 

consistent with several other studies worldwide [11, 

12, 13]. Co-infections with virus and bacteria (17%) 

occurred regularly in our study patients. With the 

limited number of samples analyzed, no differences in 

clinical symptoms in the patients for multiple or a 

single enteric pathogen was observed (data not shown) 

and analysis with more samples is required to explore 

the role of mixed infections. It was clear from the 

distribution of different pathogens identified in the 

study (Table 1) that the etiology of diarrhea is 

complex and in a substantial proportion of samples, 

pathogens were not identified. Development of an 

enteric pathogen testing panel and discovery of novel 

pathogens using cutting edge technologies such as 

MassTag PCR, Taqman array or Luminex assays 

would be required to explore the true burden of 

pathogens in greater detail [14,15,16]. 

The Government of Bangladesh are including 

rotavirus vaccines in the routine vaccination program, 

which may lead to at least partial control of rotavirus 

diarrhea in Bangladesh. Since there is no vaccine or 

treatment against NoV infection, it is possible that 

NoV may then become one of the most common 

causes of childhood diarrhea,. Therefore, continued 

surveillance of NoV together with other viral and 

bacterial pathogens in hospitalized gastroenteritis 

patients as well as in the community will further 

elucidate the role and burden of different pathogens in 

diarrheal diseases. 
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