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ABSTRACT

Objective: To find out the frequency of rotavirus infection in children below 2 years of age presenting
with diarrhea at Northwest General Hospital, Peshawar.

Methods and material: This cross-sectional study was conducted in the Department of Pediatrics
of Northwest General Hospital Peshawar from 10" August 2020 to 10" February 2021. By non-
probability convenience sampling technique taking a 95% confidence interval, 5% margin of error, and
population of 24% the calculated sample size was 281. The data was analyzed by SPSS V 23.0.

Results: Atotal of 281 cases were analyzed for this study. After analysis, the mean age was calculated
as 10.960+3.93 months. The mean weight was 9.253+1.54 Kgs the mean duration of diarrhea was
reported as 8.409+1.99 days. 53(18.9%) out of 281 were reported as positive for rotavirus infection.
Among 281 only 20 patients which is 7.1% of the sample size got vaccinated against the Rotavirus in
our study. Taking the p-value below 0.05 as significant rotavirus infection has shown significance with
exclusive breastfeeding and their vaccination history.

Conclusion: Rotavirus is one of the major causes of acute gastroenteritis. The rotavirus has shown
a significant relationship between vaccination against rotavirus and exclusive breastfeeding with a p-
value of less than 0.05.
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INTRODUCTION Rotavirus belongs to the Reoviridae family, and
Diarrhea is one of the leading causes of death eight groups have been identified so far,
worldwide in children less than 5 years old. defined by antigens present in their protein.
Rotavirus-related diarrhea resulted in the death Only four have been isolated from humans and
of an estimated 200,000 children worldwide animals: A, B, C, and H. Serogroups D, E, F,
which amounts to 37% of deaths in children and G are present only in animals. In humans,
under 5 years in 2013.12 The number of deaths the commonest causative agent of diarrhea is
rose to 228,000 in 2016.2 In the United States serogroup A.56 The World Health Organization
of America, rotavirus infects more than 2.7 (WHO) recommended vaccination against
million individuals annually, resulting in rotavirus in 2009 and directed national
250,000 emergency department visits, and immunization programs to vaccinate infants to
55,000 to 70,000 hospitalizations, costing the control the diseases. Four safe and effective
national exchequer around 1 billion US dollars.* vaccines are available worldwide (RotaTeq,

Rotarix, Rotavac, and RotaSiil).” Regionally,
1 Northwest General Hospital & Research China is burdened by rotavirus-related diarrhea
Centre, Peshawar. due to reliance on its local vaccine which has
2 Hayatabad Medical Complex, Peshawar. 30-50% efficacy compared to the WHO-
3 Naseer Teaching Hospital, Peshawar. recommended vaccines, and the coverage rate

.............................................................. is 15 to 30% only.8 Similarly, 78,000 children
lose their lives to rotavirus diarrhea in India

Address for Correspondence annually, the majority of them failing to reach
Dr. Huma Gul their second birthday.® Acute diarrhea is one of
Department of Pediatrics, Hayatabad the leading causes of death in children in
Medical Complex, Peshawar. Pakistan, largely due to poor water quality, lack
drhuma96@gmail.com of basic health facilities, and overall inadequate
+92 336 9414829 health literacy. Pakistan is among the four

leading countries contributing to half of the
global burden of rotavirus infections, with a
rotavirus infant mortality rate of 67.6 per
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100,000 children.’® Basharat et al. have
reported a 22% prevalence of rotavirus
infection in children with acute gastroenteritis
(AGE) via ELISA in 2018.11

The government of Pakistan introduced
rotavirus vaccination in the national vaccination
program in 2018. Literature about the frequency
of rotavirus-related diarrhea and its risk factors,
especially the association with rotavirus
vaccination, in children of our province is
limited. Given the burden of acute diarrhea and
its consequences in young children, this study
aims to determine the frequency of rotavirus
infection in children below the age of 2 years
with acute diarrhea at a tertiary care hospital in
Peshawar, Pakistan.

METHODOLOGY

It was a cross-sectional analytical study
conducted at the Department of Pediatrics,
Northwest General Hospital, Peshawar,
Pakistan. Ethical approval was obtained from
the hospital's Institutional and Ethical Review
Board. The sample size was 281, taking a 95%
confidence level, 5% margin of error, and
frequency of rotavirus infection as 24%.12 Using
consecutive sampling technique, 281 children
below the age of 2 years with acute diarrhea
(defined as one lasting for less than 14 days)
were included in the study after informed

consent of the parents. Children whose
diarrhea started after a recent hospitalization or
antibiotic use were excluded from the study.

A structured questionnaire was used to record
data including age, gender, weight, duration of
diarrhea, history of exclusive breastfeeding,
and history of rotavirus vaccination. A stool
sample from each patient was sent in a sterile
container to the laboratory to screen for
rotavirus infection using enzyme-linked
immunosorbent assay (ELISA).

Statistical Package for Social Sciences (SPSS)
version 23 was used for data analysis. Mean *
standard deviation was calculated for age,
weight, and duration of diarrhea, while gender,
history of exclusive breastfeeding, history of
rotavirus vaccination, and presence of rotavirus
infection were presented as frequencies and
percentages. Stratified analysis using a chi-
square test was carried out to see the effect of
study variables on rotavirus infection. A p-value
below 0.05 was taken as significant.

RESULTS

The study enrolled 281 patients. The mean age,
mean weight and mean duration of diarrhea
were 10.9 + 3.9 months, 9.3 + 1.5 kg, and 8.4 £
2.0 days, respectively. Table 1 details the
characteristics of the study participants.

Table 1: Characteristics of the study participants (n=281)

Variables No. (%)
Age Up to 12 months 183 (65.1%)
9 13-24 months 98 (34.9%)
Gender Male 200 (71.2%)

Female 81 (28.8%)
. <10 Kg 181 (64.4%)
Weight > 10 Kg 100 (35.6%)
. . 1-7 days 66 (23.5%)
Duration of diarrhea 8-14 days 215 (76.5%)
. . Yes 184 (65.5%)
Exclusive Breast Feeding No 97 (34.5%)
History of rotavirus vaccination Yes 20 (7.1%)
y No 261 (92.9%)
. . Yes 53 (18.9%)
Rota Virus Infection NO 228 (81.1%)

A significantly higher proportion of patients without exclusive breastfeeding had rotavirus infection
compared to the exclusively breastfed group (30.9% vs 12.5%, p<0.001). Vaccination status against
rotavirus did not significantly affect the frequency of rotavirus infection (p = 0.286). (Table 2)
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Table 2: Association of study variables with rotavirus infection

Variables Rota Virus Infection P value
Yes (n=53) No (n=228)
Up to 12 months 35 (19.1%) 148 (80.9%)
13-24 months 18 (18.4%) 80 (81.6%) 0.87
Male 39 (19.5%) 161 (80.5%)
Gender Female 14 (17.3%) 67 (82.7%) 0.662
) <10 Kg 35 (19.3%) 146 (80.7%)
Weight >10Kg 18 (18%) 82 (82%) 0.775
. ) 1-7 days 10 (15.2%) 56 (84.8%)
Duration of diarrhea 8-14 days 43 (20%) 172 (80%) 0.387
) ) Yes 23 (12.5%) 161 (87.5%)
Exclusive Breast Feeding No 30 (30.9%) 67 (69.1%) <0.001
History of rotavirus | Yes 2 (10%) 18 (90%) 0.286
vaccination No 51 (19.5%) 210 (80.4%) '
DISCUSSION been consistently observed in previous studies,

With acute diarrhea as one of the leading
causes of death in Pakistani children fueled by
overall poor hygiene, sanitation, and water
quality and inadequate vaccination uptake, this
study aimed to determine the frequency and
risk factors of rotavirus infection in young
children.

The overall frequency of rotavirus infection in
this study was 18.9%. Konuksever et al. from
Brazil have reported 16.4% of stool samples
positive for rotavirus among children presenting
with acute gastroenteritis which is consistent
with our results.2® A study conducted by Topal i
in Turkey revealed that 10.4% of stool samples
were positive for rotavirus infection.’* A study
from China has reported that 10.7% of stool
samples were positive for rotavirus among
children with acute diarrhea.®> This may be a
result of the difference in the sample selection
as they included children up to the age of 10
years. Sadeq et al. from Iraq and Laizane et al.
from Latvia have reported 52.4% and 61%
positivity of stool samples for rotavirus,
respectively.1617 22 23 The reasons for the
differences in the frequency of rotavirus
infection may be the varying levels of health
literacy, sanitation and hygiene, and
vaccination uptake in different populations. A
recent study conducted in Peshawar, Pakistan
revealed a 63% frequency of the rotavirus
antigen in stool specimens from children with
acute diarrhea.!® The discrepancy may be due
to the difference in the inclusion criteria as they
enrolled only unvaccinated children with
diarrhea in that study.

Exclusive breastfeeding was associated with a
lower frequency of rotavirus infection. This has
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including metanalysis on the topic.1920
Similarly, vaccination against rotavirus has
been shown to reduce infections and
hospitalization due to rotavirus.?'??2 Qur results
found no association between the history of
rotavirus vaccination and rotavirus infection.
The reason may be the overall lower frequency
(7.1%) of vaccinated children in the study
sample which may not have been enough to
show the statistical association.

Age, gender, weight, and duration of diarrhea
were not significantly different in those with and
without rotavirus infection. These findings are
consistent with previous literature on the
Subject_9,l4,15,18

Though the study's strength is its relatively
larger sample size, some limitations are worth
mentioning. We didn’t include the source of
drinking water, sanitation, parents' awareness
regarding rotavirus vaccination, and the
seasonality in which most cases were reported.

CONCLUSION

Rotavirus infection is a common cause of acute
diarrhea in children younger than two years old.
Exclusive breastfeeding significantly decreased
the risk of rotavirus infection in these children.
Although rotavirus infection is avoidable with
vaccination, the proportion of children
immunized against rotavirus was quite low.
Pediatricians must emphasize the importance
of rotavirus vaccination to parents and
encourage them to vaccinate their children to
protect them against a potentially fatal infection.
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