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ABSTRACT

Background: In India rotavirus is estimated to cause 34% of all diarrheal death in children. An incidence of rotavirus diarrhea appears to be
associated with the season, general living conditions and socio-economic status of the patient. The present study was conducted to find out an
incidence of rotavirus diarrhea among hospitalized children under five years of age in a tertiary care hospital.

Material and Methods: In this prospective study 200 stool samples from hospitalized children less than 5 years of age with symptoms of acute
gastroenteritis were tested for rotavirus antigen by ELISA[]Kit (Premier “"Rotaclone”). A detailed history including the demographic profile,
presenting complaints, past history and risk factor was elicited for each patient and recorded.

Results: All 200 stool specimens were processed for rotavirus antigen by ELISA, out of which 26% were positive. Maximum cases of rotavirus
diarrhea in present study belonged to age group 6 months to 2 years. There was marked seasonal variation in rotavirus cases. Maximum cases of
rotavirus diarrhea were seen during winter season. Complications like sepsis, electrolyte imbalance, renal failure etc were seen in 20% of rotavirus
diarrhea cases, While among non-rotavirus cases only 2% cases developed complications.

Discussion: Rotavirus diarrhea accounts for a large proportion of diarrheal disease in hospitalized children less than 5 years. It causes substantial
mortality and morbidity in young children. Due importance should be given to the personal hygiene and handwashing practices of family members.
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INTRODUCTION

Diarrhea, the third leading killer of children in India today, is
responsible for 13% of all deaths in children <5 years of age and kills
an estimated 300,000 children in India each year [1]. The study
conducted in in Western Maharashtra in 2014 showed an incidence of
diarrheal disease in children under five years as 0.6%
episodes/child/year.

Diarrhea in children can be due to various causes like viruses, bacteria,
protozoa and helminths. Among these rotavirus is the most common
cause of severe diarrhea requiring hospitalization among infants and
young children worldwide [2]. Rotavirus is estimated to be responsible
for approximately 527,000 deaths each year worldwide in children
under five years. Around 36% of hospitalization due to diarrhea in
children under five years of age is because of rotavirus infection
worldwide [3]. In India rotavirus is estimated to cause 34% of all
diarrheal death in children [4]. Burden of rotavirus diarrhea in children
having acute gastroenteritis was 21% in Amritsar in 2015, 25.2% in
Kolkata in 2014, 35.9% in Kerala in 2013 and 35.77% in Pune in 2012
[5-8].

Rotavirus infections spread easily through multiple modes of
transmission. It also spreads in settings where many children are
together, such as day-care centers and nurseries. While some studies in
India have found no association between rotavirus infection and time
of year [5,9], most have observed an increase in rotavirus-associated
diarrhea during the winter months, October to February, throughout
the country [10-13]. An incidence of rotavirus diarrhea appears to be
associated with the general living conditions and socio-economic
status of the patient as unhygienic environment helps in spreading the
infection. The present study was conducted to find out an incidence of
rotavirus diarrhea among hospitalized children under five years of age
in atertiary care hospital.

MATERIALAND METHODS

In this prospective study 200 stool samples from hospitalized children
less than 5 years of age with symptoms of acute gastroenteritis were
included after obtaining approval from the institutional ethics
committee. The study was conducted over a period of one year from
January 2014 to December 2014 in a Department of Microbiology at a
tertiary care hospital.

Children above five years of age, outdoor patients and not giving
consent were excluded from study. Consent was taken from the

guardian of child for participation in the study after explaining the
protocol to the guardian in the language that the guardian best
understood. A detailed history including the demographic profile,
presenting complaints, past history and risk factor was elicited for each
patientand duly recorded in the case record forms.

Freshly passed (preferably on the day of presentation itself), 3 to 5 ml
of stool samples were collected in a dry, sterile, wide mouth container
from hospitalized children with acute gastroenteritis by the help of
their guardian and transported to Microbiology laboratory
immediately. Macroscopic examination of stool specimen was done
and then it was divided in three parts. One part was processed for
microscopic examination and culture. Second part was used for rapid
test to detect rotavirus antigen from stool specimen. Third part was
stored at -20°C to perform rotavirus antigen Enzyme linked
immunosorbent assay [ELISA] subsequently.

RESULTS

Out of 200 patients, 61.5% were male and 38.5% were female. Male:
Female was 1.6:1. Maximum cases of acute gastroenteritis belonged to
age group 6 months to 2 years (53.5%) followed by more than 1 month
to six months ofage (27.5%) (Table 1). ]

Table 1: Age and sex wise distribution of study population

Age group Sex Total
Male Female

<1 month No. 5 4 9
% 55.56 44.44 100

1 month — 6 months No. 33 22 55
% 60 40 100
6 months — 2 years No. 67 40 107
% 62.62 37.38 100

2 years — 5 years No. 18 11 29
% 62.07 37.93 100
Total No. 123 77 200
% 61.5 38.5 100

Maximum cases of rotavirus cases were seen in November (35.7%)
followed by December (21.4%), October (19.6%) and January
(10.7%) respectively. Rotavirus cases were not seen in April, May and
September. This difference in distribution of rotavirus cases in
different months was found to statistically significant.
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Table 2: Seasonal distribution among rotavirus cases (n=56)

Month Number of cases Percentage
January 6 10.7
February 1 1.8
March 1 1.8
April 0 -
May 0 -
June 2 3.6
July 2 3.6
August 1 1.8
September 0 -
October 11 19.6
November 20 35.7
December 12 21.4
Total 56 100

Chi square value: 98.7; Pvalue: <0.01*

Table 3: Association between kuppuswamy socio economic status
and rotavirus cases (n=200)

Kuppuswamy Socio Rotavirus cases|Non rotavirus | Total
Economic Status (n=56) cases (n=144)
Upper lower No. 29 63 92
% 31.5 68.5 100
Lower No. 13 34 47
% 27.7 72.3 100
Lower middle |No. 14 47 61
% 23 77 100

Out of total rotavirus positive cases of diarrhea 31.5% were from upper
lower class, 27.7% were from lower class and 23% were from lower
middle class. All the patients in present study belonged either from
upper lower, lower or lower middle socio economic class. None of the
patients in present study were from upper middle or upper socio
economic class. Hence, it is difficult to comment on association
between socio economic status and positivity for rotavirus.

Mean duration of hospital stay was 3.59+1.67 days among rotavirus
cases, which was significantly longer as compared to 2.67+1.10 days
among non rotavirus cases. (Student t Test value: 4.55; P value <0.01).
Out of total cases of Rotavirus, 20% cases encountered complications
which was significantly more as compared to non rotavirus cases (2%).

DISCUSSION

Most of the children in present study were males (61.5%) and females
were less, about 38.5% (Table 1). In one study done by Mohamed
Khalil et a/ [14] in 2015 at Saudi Arabia, maximum patients of acute
gastroenteritis were males (57%) while females were less about 43%.
In another study conducted by Manohar Badur ez a/ [15] in 2015 in
Tirupati among the study subjects, a majority of them were male
children around 57.2% and females were 42.8%. These findings
correlated well with present study.

Maximum cases of acute gastroenteritis in present study belongs to age
group 6 months to 2 years (53.5%) followed by age group 1 month to 6
months of age (27.5%). In all age groups of patients who presented
with acute gastroenteritis, males were more than female. In one study
done by Satarupa Mullick et a/ [6] in 2014 maximum cases of acute
gastroenteritis belonged to 6 months to 2 years followed by 0-6
months of age. In another study done by Shaveta Dhiman ef a/ [5] in
2015 at Amritsar maximum cases of acute gastroenteritis belonged to 6
months to 2 years of age (69%). Hence, there was no correlation
between gender and positivity for rotavirus in present study. This can
be because of higher tendency of parents to take male child for medical
care than female child or may be attributed to more resistance to
infections in female due to XX chromosome.

In present study maximum cases of rotavirus diarrhea was found
during winter season i.e. from October to January with peak in
November (35.7%) (Table 2). According to one study done by Rajiv
Bahl et a/ [10] incidence of rotavirus diarrhea was maximum in winter
months i.e. from November to February and peak was observed in
November at New Delhi. In another study conducted by Borade A et al
[8] in 2012 in Pune maximum cases of rotavirus diarrhea were seen
during winter season and peak was seen in December and January.
These findings were in concordance with present study. This winter

peak can be due to additional droplet infection via respiratory tract in
admission to feco-oral route and lower temperature in winter season
which favors survival of rotavirus. According to study done by Rachita
Sarangi ef al [16] in 2015 at eastern part of India maximum cases of
rotavirus was seen from March to August and peak was seen in June. In
another study conducted in Kashmir in 2008 by Siraj Fayaz Ahmed et
al [17] maximum cases were seen during summer season 16.5% and
least cases of rotavirus was seen in winter 5.2%. These findings were
not in concordance with present study. This might be due to different
environmental condition in different geographical areas.

In present study, prevalence of rotavirus diarrheal cases was more or
less similar in different socio economic class. In present study all the
patients were either from upper lower, lower or lower middle socio
economic class. None of the patients in present study were from upper
middle or upper socio economic class according to Kuppuswamy
socio economic status scale. Hence it is difficult to comment on
association between socio economic status and positivity for rotavirus.
However, in study conducted by Shaveta Dhiman et a/ [5] in 2015 at
Anmritsar it was seen that there is no statistically significant difference
in the frequency of rotavirus infection among patients in different
Kuppuswamy's classes.

In present study, duration of hospital stay was significantly longer
(3.59 days) for rotavirus cases compared to non-rotavirus cases (2.67
days). In study done by Sivan Perl ef a/ [18] in 2011 at Israel patients
with rotavirus diarrhea required longer hospitalization (median 4 days)
than those with rotavirus negative diarrhea (median 3 days). This
finding is in concordance with present study. This is due to severe
dehydration in rotavirus diarrhea and complications like renal failure,
acidosis, electrolyte imbalance, sepsis etc. According to study done by
Nokes er al [19] at Kenya in 2008, duration of hospital stay was
significantly longer in rotavirus negative cases of acute gastroenteritis.
This finding was not in concordance with present study.

In present study complications were seen more in rotavirus cases
(20%) compared to non-rotavirus cases (2%). Various complications
like electrolyte imbalance, acidosis, renal failure and sepsis were
observed in present study. This finding was in very much in
concordance with study conducted by Nokes et al/ [19]. Here also
complications were more common in rotavirus cases compared to non-
rotavirus cases. According to CDC, rotavirus infection in infants and
young children can lead to severe diarrhea, dehydration, electrolyte
imbalance, and metabolic acidosis. Children who are
immunocompromised may experience severe or prolonged rotavirus
gastroenteritis and may have evidence of abnormalities in multiple
organ systems, particularly the kidney and liver. In present study 100%
cases of non-rotavirus were discharged whereas among rotavirus
positive cases only 92.85% cases were discharged and 5.35% cases
died. Total three deaths had occurred out of 56 rotavirus positive cases.
One died because of severe dehydration and metabolic acidosis.
Second child died due to electrolyte imbalance and renal failure and
third death occurred due to sepsis. In all three children no other
preexisting factor was present which could lead to death. In India,
rotavirus is estimated to cause 34% of all diarrheal death. In one study
conducted by Sangaji MK ef a/ [20] in 2012 at Democratic Republic of
Congo death was occurred in 1% cases of rotavirus while no death was
recorded in non-rotavirus cases which is in concordance with preset
study. Increase in mortality in rotavirus diarrhea can be due to severe
dehydration, metabolic acidosis, respiratory complication, electrolyte
imbalance, renal failure, sepsis etc. In another study done by Nokes et
al [19], it was observed that mortality in rotavirus positive cases (2%)
was significantly less compared to rotavirus negative cases (9%). This
finding was not similar to present study.

In conclusion, rotavirus diarrhea accounts for a large proportion of
diarrheal disease in hospitalized children less than 5 years. It causes
substantial mortality and morbidity in young children. Due importance
should be given to the personal hygiene and handwashing practices of
family members.
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