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Introduction: Diarrheal diseases caused by viruses
predominantly rotavirus are still one of the major health
problem world wide'?, which infect all age group but
mainly children by the age of five years regardless of
socioeconomic status or environmental conditions’. The
disease burden associated with virus and other pathogens
in spite of improvements in hygiene and sanitation
have not decreased the incidence of gastroenteritis in
Nepal®.

Viruses are considered to be the major cause of acute
diarrhea in young children. Four categories of viruses
are considered to be important agents of viral diarrhoea:
group A rotavirus (RVA) (Reoviridae family), norovirus
(NoV) (Caliciviridae family), adenovirus (AdV)
(Adenoviridae family), mainly serotype 40/41 (species
F) and astrovirus (AstV) (Astroviridae family)>®. In
Nepal infection of rotavirus causing gastroenteritis have
been published in several papers, which identified that
rotavirus is one of major causative agent for diarrheal
disease in Nepal”#*!° and more than 40% children under
Syears are infected and several hundred children were
death due to severe viral infection'. Although there
are number of data have been generated for rotavirus
disease burden, till date no rotavirus vaccine has been
introduced in Nepal under National Immunization
Program of Ministry of Health'2.

There is negligible information available in Nepal on
diarrheal disease caused by non-rotavirus, therefore,
making it difficult for the clinicians to diagnosis and
treat during an outbreak of diarrheal diseases in different
parts of Nepal. Hence, we initiated and conducted a
preliminary study and identified the burden of disease
caused by non-rotavirus associated diarrhea in children
of Nepal.
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Methods: From October 2014 to April 2016, randomly
selected negative stool samples for rotavirus were
performed to identify specific antigens for norovirus,
adenovirus and astrovirus using commercially available
enzyme immunosorbent assay (EIA). For samples
detected as positive for norovirus, enteric adenovirus
and astrovirus, real time polymerase chain reaction
(RT-PCR) “was carried out as confirmatory test.

Results: A total of 308 rotavirus negative acute diarrheal
samples from children less than 3 years of age were
included and examined using EIA tests kit. Enteric
adenovirus was detected in 19.8% (61/308), norovirus
positive was in 11.03% (34/308) and 6.2% (19/308)of
astrovirus. There were 5.8% (18/308) cases of mixed
infection. All EIA-positive cases were confirmed by
RT-PCRP".

Clinical history of the sample population among
children had typical symptoms associated with viral
infection, including diarrhea, vomiting and fever.
Bloody diarrhea was observed in 8.5% of the cases,
mainly in co-infections with dual viral infection
or viral and bacterial infection, especially when
enteropathogenic Escherichia coli was the implicated
agent, which was observed in 11.1% (4/36) of the cases.
Majority of the viral infections were seasonal, as they
were mainly detected from November to March, which
is the dry winter season of Nepal.

Conclusions: The study identified that enteric
adenovirus is the most frequent cause of acute
gastroenteritis after rotavirus followed by norovirus
and astrovirus in children with diarrhea in Nepal.
Identification of these findings indicates that there is
a need to continue extensive epidemiological study of
enteric virus as well as unusual non-rotavirus strain,
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which are responsible for causing severe diarrhea. The
findings may also contribute to a better understanding
of'the role that gastrointestinal viruses play in childhood
gastroenteritis and may aid in strategic planning for
controlling diarrheal diseases in Nepal.

References

1.

1-2

Parashar UD, Gibson C, Breese JS, Glass RI. Rotavirus
and severe childhood diarrhea, Emerg Infect Dis. 2006;
12: 304 - 316.

Santosham M, Chandran A, Fitzwater S, Fischer-Walker
C, Baqui AH, et al: Progress and barriers for the control
of diarrhoeal disease. Lancet. 2010; 376: 63-67.10.1016/
S0140-6736(10)60356-X.

CDC. Recommendations of the Advisory Committeeon
Immunization Practices (ACIP). Rotavirus vaccinefor the
prevention of rotavirus gastroenteritis amongchildren.
MMWR 1998; 48 (No. RR-2): 1-20.

Sherchand JB, Schluter WW, Sherchan JB, Tandukar S,
Dhakwa JR, Choudhary GR, Mahaseth C. Prevalence of
group A genotype human rotavirus among children with
diarrhea in Nepal, 2009-2011, WHO South- East Asia
Journal of Public Health, 2012; 1(4):432-440.

Wikswo ME, Desai R, Edwards KM, Staat MA, Szilagyi
PG, Weinberg GA, Curns AT, Lopman B, Vinjé J,
Parashar UD, Payne DC, Hall AJ. Clinical profile of
children with norovirus disease in rotavirus vaccine
era. Emerg Infect Dis. 2013;19:1691-1693. [PMC free
article] [PubMed].

Yan H, Yagyu F, Okitsu S, Nishio O, Ushijima H.
Detection of norovirus (GI, GII), sapovirus and astrovirus
in fecal samples using reverse transcription single-
round multiplex PCR. J Virol Methods. 2003;114:37—
44. [PubMed].

Journal of Institute of Medicine, August, 2018, 40.2

10.

I1.

12.

13.

Jeevan B. Sherchand

Sherchand JB, Nakagomi O, Dove W, Nakagomi T,
Yokoo M, Pandey BD, Cuevas LE, Hart A and Cunliffe
NA. Molecular epidemiology of rotavirus diarrhea
among children aged <5 years in Nepal: Predominance
of emergent G12 strains during 2 years. J Infect Dis.
2009;200: 4222-6.

Uchida R., Pandey BD, Sherchand JB, Ahmed K,
Yokoo M, Nakagomi T et al. Molecular epidemiology of
rotavirus diarrhea among children and adults in Nepal:
detection of G12 strains with P[6] or P[8] and a G11P[25]
strain. J ClinMicrobiol. 2006; 44: 3499-505.

Pun SB, Nakagomi T, Sherchan JB, Pandey BD, Cuevas
LE, Cunliffe NA et al. Detection of G 12 human rotavirus
in Nepal. Emerg Infect Dis. 2007; 13: 482-83.

Sherchand JB, Cunliffe NA, Tandukar S, Yokoo
M, Pandey BD, Niraula P, Panta AR, Nakagomi O.
Rotavirus Disease Burden and Molecular Epidemiology
in Children with Acute Diarrhea Age Less than 5 Years
in Nepal. J. Nepal Paediatr. Soc. 2011;31(3): 215-18.

Sherchand JB, Tandukar S, Sherchan JB, Gurung
S, Dhakwa JR, Bichha RP, MahasethC.Molecular
epidemiology of Rotavirus diarrhea among children in
Nepal: Emergence of G12 and G9 strains. Journal of
Institute of Medicine, August, 2013, 35: (2) 3-10.

Tandukar S, Sherchand JB, Bhandari, Haramoto
E. Presence of human enteric viruses, protozoa,
andindicators of pathogens in the Bagmati River, Nepal.
International journal (MDPI) Pathogens. 2018;7, 38;
doi:10.3390/pathogens72020038.

Yan H, Yagyu F, Okitsu S, Nishio O, Ushijima H.
Detection of norovirus (GI, GII), sapovirus and astrovirus
in fecal samples using reverse transcription single-
round multiplex PCR. J Virol Methods. 2003;114:37—
44. [PubMed]

WWW.jiom.com.np



	JIOM Vol 40.2

