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ABSTRACT

Objective: To determine the epidemiological and clinical profile of rotavirus-associated diarrhea in children under five
years of age.

Methods: Clinical characteristics were recorded and stool samples collected from 180 consecutive children aged between
one month to 5 years presenting with acute diarrhea, irrespective of hydration status, to the outpatient department or
emergency room of a pediatric postgraduate teaching institute catering to middle or higher socioeconomic status groups.
Results: Rotavirus accounted for 27.8% (50 of 180) of all diarrhea cases, and 41.2% (14 of 34) in hospitalized
children. Vomiting was present in 90% of children infected with rotavirus, fever in 66%, and abdominal pain in 54%.
Hospitalization was required in 68.2% of children who had received the full course of rotavirus vaccine, and 96.4%
among those who had not received any dose.

Conclusion: Rotavirus is a significant cause of acute diarrhea in children from higher-income groups. Rotavirus vaccine
appears to reduce the frequency and severity of diarrheal episodes and, thus hospital admission rates.
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Introduction

Acute diarrhea is defined as passage of liquid or watery
stools at least three times per day or more frequently than
normal for an individual that begins acutely and resolves
within 14 days.!

Rotavirus is considered the single most common
cause of gastroenteritis in children, accounting for about
25-50% of all cases in developing countries. Globally,

more than 25 million outpatient visits, and more than
2.5 million hospitalizations are attributable to rotavirus
infections each year.? Severe rotavirus gastroenteritis is
largely limited to children aged 6-24 months with fatal
outcomes reported in approximately 420,000-494,000
children in the year 2008 alone.? India has estimated annual
burden of 2.0-3.4 billion cases attributable to rotavirus.*
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In a study conducted in Pune, 88 cases out of 246
(35.7%) hospitalized children with acute gastroenteritis
were attributable to rotavirus infection.’ The infection was
most common in the age group of 11-20 months (38.6%),
followed by the age group of 0-10 months (23.8%). In
rotavirus-positive patients, associated features were
fever in 48.8%, vomiting in 29.5%, and pain in abdomen
in 53.4% of cases. In another study from Kerala,® 648
amongst 1827 (35.9%) hospitalized children of less than
five years age were positive for rotavirus while in a study
from Jammu,” out of 210 fecal samples collected from
children below five years suffering from diarrhea, 41.9%
of samples were found positive for rotavirus.

Various Indian studies on the role of rotavirus
in the causation of acute diarrhea in children, available
to date, have been conducted at Government hospitals,
mainly catering to the children from lower socioeconomic
strata. Therefore, the present prospective study was
planned to fill up this lacuna in our knowledge by
assessing the importance of rotavirus in the causation of
acute diarrhea and its clinical features in children from
middle and higher-income groups.

Materials and Methods

This hospital-based prospective observational study was
carried out at the Tirath Ram shah hospital, a pediatric
postgraduate teaching institute at Delhi, catering to middle
and high-income groups. The study population consisted
of children between theage group 1 month to 5 years,
admitted in the pediatric ward, or attending pediatric
OPD with acute diarrhea, in the period May 2015 to
May 2016. Children with persistent or chronic diarrhea,
those who developed diarrhea after admission, and those
with systemic illnesses were excluded from the study.
Considering the prevalence of rotavirus gastroenteritis to
be 36%,’ the minimum required sample size with a 20%
allowable error was calculated to be 180.

Ethical considerations

Ethical clearance was obtained from the Institutional
Ethical Committee prior to the study. No pressure/
coercion was exerted on the subjects for participation in
the study. The confidentiality of information was assured
to all the participants.

Data Collection Technique & Tools

180 children were recruited after obtaining informed
written consent from the parents. The children were
assessed by a detailed history and physical examination
using a pre-designed proforma. The children were
managed as per the WHO protocol for acute diarrhea. The
time to recovery and other details were noted during the
hospital stay or treatment on an outpatient basis.

Sample collection and transport

Stool samples were collected directly in sterile containers,
while the child passed stools. The stool collected was
transported to the microbiology lab within two hours of
collection, during which the stool sample was stored at
room temperature in winters and in the fridge in summers.
The stool samples were examined for color, consistency,
presence of blood, mucus, and worms. Gram-stained and
Lugol Iodine preparation were examined to identify pus
cells and organisms, and acid-fast staining was done to
identify the oocysts of Cryptosporidium and Isospora.

Stool samples were inoculated on several media
for maximum yield. The organisms were identified on the
basis of colony characteristics and biochemical methods
according to standard procedures.Rotavirus antigen in the
stool samples was detected by ELISA using commercially
available kits. The procedure was carried out as per the
manufacturer’s instruction manual.

Analysis and statistical tools

Data was entered in an Excel sheet and analyzed using
SPSS version 22 (Chicago, IL, USA). Means and Standard
Deviations (SD) were calculated for continuous variables,
while proportions and frequencies were calculated for
categorical variables.

Results

Out of the 180 children (62% males) included in the study,
rotavirus infection was detected in 50 (27.8%) children.
Bacteria were identified as the most common cause
of diarrhea in 115 (63.8%) children. Mixed organisms
were found in 5 (2.8%), and in 20 (11.1%) cases, no
causative organism could be identified. Among the mixed
organisms, 2 out of 5 were rotavirus with E. coli, and 3
out of 5 were Klebsiella with E. coli.
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Rotavirus infection was most common in children
in the age group of 13 to 24 months (44%) followed by
32% in the age group of 7 to 12 months and 24% in the
age group of 1 to 6 months of age. The Rota virus antigen
positive children belonged predominantly to grade 4
(68%) and grade 5 (32%) as per the Kupuswammy
socioeconomic status classification. Out of 50, 22 had
received the full course of rotavirus vaccine. [Table 1]

Table 2 shows the clinical profile of children
presenting with rotavirus diarrhea. Vomiting was present in
90% of children infected with rotavirus, fever in 66%, and
abdominal pain in 54%. Most children (68%) presented
within 12-24 hours of onset of diarrhea, followed by 32%
in less than 12 hours. Rotavirus infection was associated
with severe dehydration in 52% and some dehydration in
48% of children.

Table 3 shows the distribution of children based
on rotavirus ELISA positivity in vaccinated versus
unvaccinated children. Out of the 22 subjects with
rotavirus antigen in stools, who had received the full
course of rotavirus vaccine, 15 required admission, while
7 were managed on an outpatient basis. In 28 subjects who
had not received the vaccine and had rotavirus antigen
in stools, 27 had to be admitted, and only one could be
managed as an outpatient. The difference was statistically
significant (P < 0.05).

Discussion

In our study, bacteria were responsible for most cases of
diarrhea followed by rotavirus in one-fourth cases.

Rotavirus prevalence in our study is comparable
to studyconducted by Borade et al. in Pune®, Chen
et al. in Taiwan® and Mathew et al. in Kerala,® in which
rotavirus was present in 35.7%, 35.4%, and 35.9% cases
respectively. The male to female ratio in our study was

1.6:1 and male predominance was also seen in Brazil’
with male to female ratio 1.5:1.

Similar to the other previous reports from Taiwan®
and Brazil’, vomiting was a prominent symptom (90%) in
rotavirus associated diarrhea in our population. However,
the studies from Pune* and Wardha!®, reported a lower
frequency of vomiting (29.5% and 56%, respectively).

Fever was present in patients with rotavirus
diarrheain 66% of cases, as seen with other populations.>*!°
Thus, it may be concluded that rotavirus infection in
addition to causing diarrhea also causes significant
vomiting and fever.

Table 1: Socio- demographic profile of children presenting
with rotavirusdiarrhea.

Age 0-6 12 24
7-12 16 32
13-24 22 44

25-60 0 0
Sex male 31 62
female 19 38
SE Status  Grade 4 34 68
Grade 5 16 32
Rotavirus vaccine received |22 44
Not received |28 56

Table 2: Clinical profile of children presenting with
rotavirusdiarrhea.

Fever 33 66
Vomiting 45 90
Abdominal Pain 27 54
Dehydration none 0 0
Some 24 48
Severe 26 52

Table 3: Distribution of children based on Rotavirus ELISA positive in vaccinated child versus unvaccinated child.

OPD 7 (31.8%) 1 (3.6%) 8 (16%)
ADMISSION 15 (68.2%) 27 (96.4%) 42 (84%) 0.007
TOTAL 22 (100 %) 28 (100 %) 50 (100%)
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Out of the 22 subjects with rotavirus antigen in
stools, who had received full course of rotavirus vaccine,
15 (68.2%) had dehydration or frequency of vomiting or
purge rate severe enough to necessitate admission while 7
(31.8%) could be managed on an outpatient basis. While
in 28 subjects who had not received the vaccine and had
rotavirus antigen in stools, 27 (96.4%) had to be admitted,
and only 1(3.6%) could be managed as an outpatient.

Conclusion

Rotavirus is an important causative organism for acute
diarrheain children from middle and higher socioeconomic
strata, from Delhi. In this small study group, the Rotavirus
vaccine reduced both the frequency and severity of
diarrheal episodes and the hospital admission rate.
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