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Abstract

Rotavirus is one of the leading causes of pediatric diarrhea globally. Accurate and rapid diagnosis of
Rotavirus diarrhea should reduce unnecessary use of antibiotics and ultimately reduce drug resistance. Study
was designed for rapid diagnosis of Rotavirus antigen in stool sample by ICT (Immunochromatographic test)
as well as to observe the seasonal variation of rotavirus infection. This cross sectional study was carried out in
the department of Microbiology, Dhaka Medical College from January 2011 to December 2011. Eighty stool
samples were collected from Dhaka Shishu Hospital and Dhaka Medical College Hospital. All samples were
tested for rotavirus antigen by ICT. Among 80 patients, 42 (52.5%) samples were positive for rotavirus
antigen. Among these 42 positive samples, 30 (71.43%) were from 0-12 months of age group, 10 (23.81%)
from 13 to 24 months of age group and rest 2 (4.76%) from 25 to 36 months of age group. Rotavirus Ag was
detected in stool samples from January to April and another peak episode from October to December.
Considering the importance of Rotavirus associated diarrhea, rapid detection of Rotavirus infection in human
is substantially needed and should be routinely practiced.
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Introduction

Acute diarrheal diseases are a major public health problem
leading to high morbidity in both developed and developing
countries, with the additional burden of high mortality in the
later. Rotavirus infection is the most common cause of severe
diarrhea in young children leading worldwide!. Almost all kids
have had a rotavirus infection by the time they are 5 years old. It
is estimated that rotavirus infection annually causes 111 million
episodes of gastroenteritis requiring home care, 25 million clinic
visits, 2 million hospitalizations and approximately 600,000
deaths in children under 5 years of age2.Three of the seven
rotavirus groups are known to infect the humans. Among them,
the most dominant is group A which causes diarrheal diseases
worldwide?. In Bangladesh, rotaviruses cause 6,000-14,000
deaths each year in children <5 years of age*. WHO estimated
out of 73% yearly death of children younger than 5 years; of
which diarrhea was responsible for 18% of total deaths>.
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Against this background of morbidity and mortality there is a
need for rapid and sensitive rotavirus detection methods in
routine diagnostic laboratories, many of which perform
rotavirus group antigen detection using either enzyme
immunoassay (EIA) or latex agglutination assay®.It is
noteworthy that conclusive evidence of viral infections is
direct virus detection by electron microscopy. Although
rotavirus can be isolated from stool sample by culture, but it
is a cumbersome process and needs equipped laboratories and
skilled personnel. The recent advent of antigen detection
methods immunological techniques using
polyclonal or monoclonal antibodies has gained the attention
of researchers. Direct detection of antigen in stool samples by
rapid one-step assay is an inexpensive, easy to handle
sensitive test with no need of invasive procedures and
specialized instrumentation 7.

based on

Material and methods

A cross sectional study was conducted from January, 2011 to
December, 201 1. Stool samples were collected from 80 children
(under 5 years) of acute diarrhea from both outpatient and in
patient departmentsof Dhaka Medical College Hospital and
Dhaka Shishu Hospital. All stool samples were collected in a
dry, clean, leak proof plastic container and brought to the
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microbiology laboratory of Dhaka Medical College within 2
to4 hours. Cases were defined as children whose main complaint
was acute diarrhea, characterized by the occurrence of three
or more loose, liquid or watery stools with or without mucus
in a 24 hours period.

Stool samples were analyzed for group A human Rotavirus by
using an immunochromatographic test (ICT) (SD BIOLINE
Rotavirus test, Standard Diagnostic, Inc. Korea). This test was
a qualitative test based on association of monoclonal antibodies
(nitrocellulose-based membrane pre-coated with rabbit
monoclonal anti-Rotavirus antibody and the specially selected
monoclonal anti-Rotavirus antibody are used as detector
materials) specific to major inner capsid protein present in
group A Rotavirus.

The statistical significance of the data was examined by chi
square test (x2) and probability value (P) < 0.05% was regarded
as statistically significant.

Rusults

A total of 42 (52.5%) cases from the hospital were human
rotavirus antigen positive. Table I represents the age distribution
of children with rotavirus diarrhea. No positive cases were
observed older than 36 months. Sex distribution of children
with Rotavirus diarrhea is shown in Table II. The seasonal
variation of rotavirus infection was also determined (Figurel).

Table-I: Age specific detection rate of rotavirus antigen among
study population (n=80)

Age Positive Negative Total
(Months) N (%) N (%) N (%)
0-12 30 (71.43) 10 (26.32) 40 (50.00)
13-24 10 (23.81) 12 (31.57) 22 (27.50)
25-36 2(4.76) 6(15.79) 8 (10.00)
37-48 0(0.00) 4(10.53) 4(5.00)
49-60 0(0.00) 6(15.79) 6 (7.50)
Total 42 (100) 38 (100) 80 (100)
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Table-II : Sex distribution of Rotavirus Ag positive cases (n = 42)

Age groups Male Female Total
N(%) N(%) N(%)

0-12 20 (66.67) 10 (33.33) 30 (100)N= 58

13-24 7 (70) 3(30) 10 (100)

25-36 2 (100) 0 2 (100)

37-48 0 0 0

49-60 0 0 0
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Figure I Rota viral infection in relation to seasonal variation.
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Figure I Photograp  ~ _ - Positc  Rotavirus antigen.

Discussion

Rotavirus is the leading agent of hospitalization due to
diarrhea among children through the world®. Detection of the
rotavirus in diarrhea is necessary for estimation of
itsfrequency within a community. This is particularly
contextual for Bangladesh, where diarrhea is still contributing
a significant proportion of mortality and morbidity in under
five children and where rotavirus diarrhea is claimed to be on
the rise®.

Among these 80 samples, 42 samples werepositive of
rotavirus antigen. Rotavirus antigen was detected in 42
(52.5%) cases. Thirty (71.43%) and 10 (23.81%) were from 0
to 12 months and 13 to 24 months of age groups respectively
and this finding was statistically significant (p<0.05). In
Bangladesh, 38.5% of children were suffered from rotavirus
infection and among them, 67% were from first year of life
which coincides with the present study'. Similarly ICDDRB
reported that rotavirus was detected in 33% children with
diarrhea and of them, most were among children age of 3-24
months'!.In a study in Bangladesh, 41.8% of the stool
samples were positive for rotavirus and around 90% patients
were within the first two years of life'2. Similarly, In China,
40.9% were affected by rotavirus and it was the major cause
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of diarrhea of infants and young children!3.In India, 48.1%
children were suffered from rotavirus infection and of them
53.1% and 59% were from O to 11 months and 12 to 23
months of age groups respectively!4. In contrast to this study,
21.88% and 17.2% of the samples were positive for rotavirus
antigen in Italy'>-1°This difference may be due to seasonal
variation and geographical areas.Rotavirus detection rate
between genders showed 29 (58%) cases were rotavirus
positive out of 50 samples of male patients and 13 (43.3%)
out of 30 samples of female patients. This difference was
statistically not significant. But no plausible explanation is
imparted in this event. Similarly Nguyen in Vietnam, have
shown that rotavirus infection is more frequent in male than
female 7.

Detection of the rotavirus in diarrhea is necessary in assessing
the clinical severity as well as providing an estimate of
rotavirus diarrhea within a community. Accurate and rapid
diagnosis of rotavirus diarrhea should reduce unnecessary use
of antibiotics and ultimately reduce antibiotic resistance.
Rapid rotavirus diagnostic capacity imparts a quick turn
around time and improving infection control and nosocomial
outbreaks. This is particularly important in Bangladesh,
where diarrhea is still contributing a significant proportion of
mortality and morbidity in under five children.

References:

1. Kapikian AZ, Chanock RM. Rotaviruses. In: Fields BN,
Knipe DM, Howley PM, et al., eds. Fields Virology. 3rdedn.
Philadelphia: Lippincott-Raven, 1996: pp. 1657 - 1708.

2. Parashar UD, Hummelman EG, Breese JS, Miller MA,
Glass RI. Global illness and deaths caused by rotavirus
disease in children. Emerg Infect Dis.2003; 9: 565-572.

3. Estes MK. Rotaviruss and their replication. In: Knipe DM,
Howley PM, (eds.). Fields Virology. Philadelphia:
Lippincott-Raven, 2001: pp. 1747-1785.

4. International Centre for Diarrheal Disease Research,
Bangladesh. Centre for Health and Population Research.
Estimated deaths due to rotavirus in Bangladesh. Health
and Science Bulletin. 2006; 4:6-10.

5. Bryce J, Boschi-Pinto C, Shibuya K, Black RE. WHO
estimates of the causes of death in children. Lancet. 2005;
365(9465):1147-52.

6. Mitchell D, Jiang X, Matson D. Gastrointestinal
infections. In: Storch GA, ed. Essentials of Diagnostic
Virology. New York: Churchill Livingstone, 2000: pp.83.

7. Cukor G. Detection of Rotavirus in Human Stools by Using

Bangladesh J Med Microbiol

Roy et al

Monoclonal Antibody. J ClinMicrobiol. 1984; 19: 888-892.

8. Parashar UD, Gibson CJ, Bresse JS, et al. Rotavirus and severe
childhood diarrhea.Emerg Infect Dis. 2006; 12 (2): 304-6.

9. Luby SP, Thorpe P, Islam MS. Estimated deaths due to
rotavirus in Bangladesh. HealtSci Bull 2006; 4(1): 6-10.

10. Qadri F, Saha A, Ahmed T, Al Tarique A, Begum YA,
Svennerholm AM. Disease Burden Due to
enterotoxigenicEscherichia coli in the first 2 years of life
in an urban community in Bangladesh. Infect Immun.
2007; 75(8): 3961-68.

11. Tanaka G, Faruque AS, Luby SP. Deaths from rotavirus
disease in Bangladeshi children: estimates from hospital-
based surveillance. Pediatr Infect Dis J. 2007; 26(11): 1014-8.

12. Ahmed S, Kabir ARM L, Rahman A, Hussain M,
Khatoon S, Hannan A. Severity of Rotavirus Diarrhea in
Children: One Year Experience in a Children Hospital of
Bangladesh. Iran J Pediatr.2009; 19(2):108-116.

13. Zhao J, Cheng H, Yan L. Etiological study on human
rotavirus infections in children with acute gastroenteritis.
Capital Institute of Pediatrics, China. E:\Application
Data\Microsoft\Word\12526305.htm2001; 15(1): 55-60.

14. Nair GB, Ramamurthy T, Bhattacharya MK, Krishnan T,
Ganguly S, Saha DR et al.Emerging trends in the etiology
of enteric pathogens as evidenced from an active
surveillance of hospitalized diarrheal patients in Kolkata,
India.Gut Pathogens.2010; 2: 4.

15. Amisano G, Fornasero S, Migliaretti G, Caramello S,
Tarasco V, Savino F. DiarrheagenicEscherichia coli in
acute gastroenteritis in infants in North-West Italy. New
Microbiologica. 2011; 34: 45-51.

16. Ochoa TJ, Barletta F, Contreras C and Mercado E. New
insights into the epidemiology of enteropathogenicEscherichia
coli infection. Trans R Soc Trop Med Hyg. 2008; 102:852-856.

17. Nguyen TV, Le Van P, Le Huy C, Gia KN, Weintraub A.
Detection and characterization of DiarrheagenicEsch coli
from young children in Hanoi, Vietnam. J Clin Microbiol.
2005; 43(2):755-760.

Volume 6: Number 1 January, 2012




