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Abstract

Background: Viral gastroenteritis has significant public health implications and can greatly affect individuals' overall well-
being. It spreads rapidly within communities, particularly among pediatric populations in settings like schools.

Objectives: This study aimed to identify the most common viral causes of gastroenteritis in children aged one month to 18 years

over a year in a referral tertiary children's hospital, highlighting the burden of the illness in this population.

Methods: In this cross-sectional study, stool samples from children with viral gastroenteritis admitted to Mofid Children's

Hospital were collected from January 2023 to October 2024. Total RNA extraction was performed following stool preparation.

Detection of SARS-Cov-2, norovirus, sapovirus, rotavirus, adenovirus, and astrovirus was carried out using multiplex Real-Time

PCR.

Results: A total of 100 participants were included in this study, of which 62% were male and 38% female, with a mean age of 2.7 ±

3.44 years. Among all patients with diarrhea, 55.5% tested positive via PCR. Rotavirus was the most frequently detected virus,

accounting for 43.6% of cases, followed by Norovirus and Adenovirus at 23.6%, Sapovirus and Coronavirus at 14.5%, and Astrovirus

at 7.3%. Co-infection with two viruses was observed in 23.6% of patients, and 1.8% were co-infected with three viruses. Conclusions:

Conclusions: This study highlights that gastroenteritis in young children has decreased in many countries following the

introduction of the rotavirus vaccine. An important finding of this research is the prevalence of co-infection in pediatric
patients, which should be taken into consideration by physicians.
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1. Background

Viral gastroenteritis, commonly known as the

stomach flu, is an illness caused by various viruses that
affect the gastrointestinal tract (1). Understanding the

significance of viral gastroenteritis is crucial due to its

impact on public health and individual well-being (2).

Viral gastroenteritis is highly contagious and can
spread rapidly within communities, particularly in

crowded places such as schools, hospitals, and

workplaces (3-5). Awareness of its significance is
essential for implementing preventive measures to limit

virus transmission. These measures include practicing
good hand hygiene, maintaining proper sanitation, and

avoiding close contact with infected individuals during

their illness (6).

Additionally, viral gastroenteritis can cause

significant morbidity and discomfort due to symptoms
such as watery diarrhea, vomiting, abdominal pain, and

sometimes fever (7, 8). While most cases resolve within a
few days, severe cases can lead to dehydration,

electrolyte imbalances, and other complications,
particularly in vulnerable populations such as young

children, older adults, and immunocompromised

individuals (9). Recognizing the importance of viral
gastroenteritis promotes early detection and proper

management to prevent complications and ensure
timely medical intervention when necessary.

Monitoring the incidence and prevalence of viral
gastroenteritis cases allows healthcare authorities to

identify patterns, implement control measures, and
provide appropriate guidance to healthcare

professionals and the public (10). This helps minimize
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the impact of outbreaks and ensures the efficient

allocation of resources.

The identification and management of the causative

agents of viral gastroenteritis are crucial for public
health, individual well-being, and effective outbreak

control (10).

2. Objectives

This study aimed to identify the most common viral
pathogens responsible for gastroenteritis, enabling

proactive measures to prevent transmission, manage
symptoms, and mitigate the impact on affected

individuals and communities.

3. Methods

3.1. Data Collection and Study Setting

In this cross-sectional study, stool samples were

collected from children with viral gastroenteritis
admitted to Mofid Children's Hospital, Tehran, Iran,

from January 2023 to October 2024. Fresh stool samples

from hospitalized children, aged between one month
and 18 years, in the emergency and infectious wards,

were included in the study after obtaining informed
consent from the children's parents.

3.2. Inclusion Criteria

- Children with watery diarrhea (no WBCs or RBCs in
stool examination).

- Children with no history of antibiotic use.

- Children without other gastrointestinal diseases.

3.3. Sample Preparation

The stool samples were homogenized by vortexing
with sterile DNase and RNase-free water at a 1: 5

(weight/volume) ratio. The samples were then

centrifuged at 5000 rpm for 5 minutes, and 300 µl of the
supernatant was reserved for total RNA extraction.

3.4. RNA Extraction

The samples were processed and prepared for RNA

extraction using a specialized RNA extraction kit

(SIMBIOLAB, Lot No. 010502-2326-202N100).

3.5. Multiplex Real-time PCR

The most common causes of viral gastroenteritis

include Norovirus, Sapovirus, Astrovirus, Rotavirus,

Adenovirus, and SARS-CoV-2. In this study, commercial

multiplex real-time PCR (Genova, Cat No. GA-5GAS.25)

was used. SARS-CoV-2 was detected using COVITEC (Lot
No. COVIT-21008-1, Iran).

3.6. Statistical Analysis

Statistical analysis was performed using SPSS

software version 23. Logistic regression analysis was

used to evaluate the effect of factors such as gender and
age on the detected viruses. A P-value of ≤ 0.05 was

considered statistically significant. For descriptive data
analysis, percentages with 95% confidence intervals (95%

CI) were reported.

4. Results

A total of 100 participants were included in this
study, with 62% being male and 38% female. The mean

age of participants was 2.7 ± 3.44 years (ranging from 1
month to 8 years). Among all patients with diarrhea,

55.5% showed positive PCR results. Rotavirus was the
most frequently detected virus at 43.6%, followed by

Norovirus and Adenovirus at 23.6%, Sapovirus and

Coronavirus at 14.5%, and Astrovirus at 7.3%. Additionally,
23.6% of patients had co-infections with two viruses, and

1.8% had co-infections with three viruses. Among the co-
infections, Rotavirus plus Norovirus was the most

frequent (Table 1).

Fever and vomiting were the most common

symptoms in PCR-positive patients. All the main
symptoms are presented in Table 2.

Among PCR-positive children, 36.4% had leukocytosis
(WBC > 11,000), and 30.9% had leucopenia (WBC <

4,000). This variable was assessed in both PCR-positive

and PCR-negative patients (Table 3).

None of the considered variables showed a
significant difference between the positive and negative

PCR groups (P ≥ 0.05). There was also no significant

difference (P-value > 0.05) in the clinical symptoms
(vomiting, fever, cough, rhinorrhea, severity of

dehydration, duration of diarrhea, duration of
admission) of hospitalized patients based on the type of

virus identified. However, the presence of leukocytosis

in patients with adenovirus and norovirus (P-value:
0.04), and the presence of leukopenia in Covid-19

patients (P-value: 0.05), were significant. The frequency
of detected viruses across different months is shown in

Table 4.

There was no significant difference (P-value > 0.05) in

the frequency of the viruses across different months.

5. Discussion
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Table 1. Frequency of Different Co-infections

Variables Frequency (%)

SARS-Cov-2 + norovirus+ rotavirus 7.1

Norovirus + rotavirus 28.5

SARS-Cov-2 + rotavirus 14.3

Sapovirus + adenovirus 14.3

SARS-Cov-2 + adenovirus 7.1

Norovirus + adenovirus 21.4

Table 2. The Main Symptoms in PCR Positive Patients

Symptoms Frequency (%)

Fever 74.5

Vomiting 69

Abdominal cramp 49

Malaise 43.6

Cough 36.4

Sore through 20

Rhinorrhea 16.3

Seizure 12.7

Headache 3.6

Bloody diarrhea 3.6

Table 3. Survey of Variables in Positive and Negative PCR Groups a

Variables Stool. PCR Positive Stool. PCR Negative

Age (y)

< 1 19 (52.7) 17 (47.3)

1 - 5 27 (56.2) 21 (43.8)

> 5 9 (56.3) 7 (43.7)

Severity of dehydration

Mild 25 (48) 27 (52)

Mod 25 (65.8) 13 (34.2)

Severe 5 (50) 5 (50)

Duration of admission; mean (range) (day) 4.87 (2 - 16) 4.69 (1 - 18)

Duration of diarrhea; mean (range) (day) 4.9 (1 - 13) 5.1 (1 - 12)

Leukocytosis 20 (34.6) 16 (36.6)

Leucopenia 8 (14.5) 7 (15.6)

ESR (mean) 32 30

CRP (mean) 15 18

a Values are expressed as No. (%) unless otherwise indicated.

This study reports the prevalence of six

gastrointestinal viruses and their associated clinical
signs and laboratory findings in children admitted with

diarrhea over the past year (January-November 2023) in
a pediatric teaching hospital in Iran. The prevalence of

these viruses aligns with most studies conducted in the

Middle East (11-13), with the exception that in regions

where the rotavirus vaccine is administered, the
percentage of rotavirus cases is lower.

Borkakoty et al. (2020) from India reported the

prevalence of norovirus, rotavirus, adenovirus, and

sapovirus as 18.4%, 67.1%, 45.9%, and 5.9%, respectively (11).
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Table 4. Frequency of the Viruses in Different Months (%)

Months SARS-Cov-2 Rotavirus Adenovirus Norovirus Astrovirus Sapovirus

January 1 2 1 2 0 1

February 0 2 0 1 1 1

March 3 2 1 0 0 0

April 1 7 5 4 0 1

May 0 2 3 1 0 3

June 0 4 0 1 1 2

July 0 1 0 0 0 0

August 1 2 1 2 2 0

September 2 2 2 2 0 0

Kara et al. (2018 - 2021) from Turkey observed a 65%
positivity rate for viruses and bacteria in symptomatic

patients, with multiple pathogens detected in 35% of
cases (12). In our study, co-infections were observed in

25.4% of patients. Another study from Saudi Arabia (2021
- 2022) revealed rotavirus as the most frequently

detected virus, with a frequency of 54% (13). Similarly,

our study found that rotavirus was the leading cause of
viral gastroenteritis in children, consistent with these

other studies (11-13).

In Iran, while some studies have focused on rotavirus

and adenovirus, research on other viral agents has been
limited. In this study, leukocytosis was significantly

more frequent in children infected with adenovirus and
norovirus compared to the PCR-negative group (P-value:

0.04). Additionally, leukopenia was more prevalent in

Covid-19 patients (P-value: 0.05).

The results of this study highlight the utility of

multiplex molecular testing as a reliable diagnostic
method due to its speed and high sensitivity, enabling

the simultaneous detection of multiple pathogens.
However, it can be challenging to differentiate between

asymptomatic viral shedding and disease-causing
pathogens. As expected, rotavirus had the highest

prevalence among the detected viruses in this study, and

rotavirus-norovirus co-infections were the most
frequent.

Given that Mofid Hospital is a referral center and all
children who visited the emergency department and

met the inclusion criteria were enrolled in this study, it
is reasonable to conclude that these findings may be

generalizable to the pediatric population in Tehran.

5.1. Conclusions

It is important to note that gastroenteritis in young

children, particularly in infancy, has decreased in many

countries following the introduction of the rotavirus
vaccine. As expected, rotavirus was the most frequently

detected virus in our study, and among co-infections,
the combination of rotavirus and norovirus was the

most common. Additionally, multiplex PCR offers a
reliable, time- and cost-efficient method for detecting

multiple viruses in stool samples. However,

distinguishing between active infection and viral
shedding remains a challenge.
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