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Etiology of acute gastroenteritis among pre-school children in Peshawar-

KP Pakistan, a case control study.
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ABSTRACT

Objective: This study aimed to investigate the etiology of acute viral gastroenteritis among preschool children in Pesha-
war, Khyber Pakhtunkhwa, Pakistan.

Methodology: A total of 420 stool samples were gathered from children under five, displaying symptoms like diarrhea,
vomiting, nausea, and abdominal cramps. Recruitment took place at a Peshawar tertiary care hospital, approved by the
institute's IRB. The cohort was split evenly into 210 cases and 210 controls. Healthy controls\ originated from the outpa-
tient department with no diarrhea within the last 10 days, while cases were from the emergency, inpatient, and outpa-
tient units. Diagnosis criteria encompassed at least one vomiting episode in the last 24 hours and over three loose
stools daily, enduring less than 5 days. Moderate to severe cases included indicators like skin turgor loss, sunken eyes,
IV treatment, dysentery, or gastroenteritis-related hospitalization. A 2-month follow-up tracked complications and mortal-
ity, with parental consent secured.

Results: Among participants, 60% (n=126/210) were male and 40% (n=84/210) were female. The average age was 20
months (range 1-50 months). Clinical symptoms were evident during enrollment; cases displayed watery diarrhea (4
episodes on average in 24 hours, lasting 2.50 days), and 48% (n=101) experienced vomiting (3 episodes on average in
24 hours). Acute gastroenteritis symptoms persisted for an average of 4.0 days. Severe and mild dehydration were ob-
served in 12% (n=25) and 28% (n=58) of patients, respectively. Additional symptoms included fever (8%, n=17), ab-
dominal pain (8%, n=17), and dysentery (5%, n=10). The majority (90%, n=189) received intravenous fluids, while 10%

(n=21) were treated orally.

Conclusion: The common causative organism for childhood diarrhea is adenovirus.
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Introduction:

Gastroenteritis is a short-lived, watery-diarrheal ailment
that typically lasts less than a week. Its symptoms encom-
pass nausea, reduced appetite, vomiting, fever, and ab-
dominal spasms. Among children under the age of five,
acute gastroenteritis poses a significant risk for illness and
even death. In regions with lower to middle incomes, this
condition contributes to about 446,000 annual fatalities." It
stands as the second leading cause of death among pre-
schoolers. The burden of this disease is especially pro-
nounced in areas lacking access to clean water, hygiene,
and sanitation, exacerbating the situation.?

Acute gastroenteritis typically stems from viral or bacterial
infections, causing inflammation of the stomach and intes-
tines. Viruses like norovirus and rotavirus are common cul-
prits, often spread through contaminated food, water, or
close contact. Bacterial pathogens such as Escherichia coli
(E. coli), Salmonella, and Campylobacter are also frequent
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causes, usually transmitted via undercooked food or poor
hygiene practices. In some cases, parasites like Giardia or
Cryptosporidium can trigger gastroenteritis when ingested.
The condition's rapid onset of symptoms, including diar-
rhea, vomiting, and abdominal discomfort, highlights its
acute nature.

The origins of the illness range from moderate to severe
and vary across different geographical locations due to
varying environmental factors and hosts. Some case-
control studies have detailed the causes of moderate to
severe diarrhea in Asia and Africa.>® The risk of acute gas-
troenteritis in preschool children varies worldwide. While
around 25 different protozoa and bacteria can lead to a
similar clinical syndrome, viral gastroenteritis proves more
persistent than bacterial or parasitic types. Research indi-
cates that viruses account for over 75% of cases. Notably,
the prevalence of rotavirus, norovirus, and human adenovi-
rus has been linked to acute gastroenteritis in preschool
children. The introduction of the monovalent rotavirus vac-
cine has contributed to reduced hospitalization rates in var-
ious parts of the world.”"°

Human adenoviruses are medium-sized, non-enveloped,
icosahedral particles measuring 70-90 nanometers. They
carry linear DNA in their genomes and belong to the Ade-
noviridae family. So far, 103 genotypes of this virus have
been identified. Among these, both non-enteric genotypes
like HAdV-3, HAdV-7, HAdV-8, HAdV-31, and enteric gen-
otypes such as HAdV-40 and HAdV-41 are notably associ-
ated with acute gastroenteritis in preschool children.’"
Since effective treatments for viral gastroenteritis are lim-
ited to the rotavirus vaccine, having regional and local epi-
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demiological data on adenovirus infections is crucial for
healthcare practitioners and officials.' ' This information
helps in developing and implementing appropriate vaccina-
tion and infection control strategies. Several studies have
highlighted diverse viral agents causing gastroenteritis in
children in Pakistan.

Objective:

To investigate the etiology of acute gastroenteritis in pre-
school children from Peshawar district of KP.

Methodology:

From January 2022 to December 2022, a case-control
study with age-matched participants was carried out at a
private tertiary care hospital in Peshawar-KP. The primary
objective was to investigate the underlying causes of mod-
erate to severe acute gastroenteritis (viral origin) among
preschool children. The study received ethical approval
from the hospital's institutional review board. The sample
size consisted of 420 individuals, determined using the
WHO online calculator. The participants were evenly split
into two categories: cases and healthy controls, each com-
prising 210 subjects. Control participants were chosen
from the outpatient department (with no diarrhea within the
last 10 days), while cases were selected from the emer-
gency, inpatient, and outpatient departments. The criteria
for diagnosing acute gastroenteritis included at least one
episode of vomiting within the last 24 hours and a minimum
of three instances of loose stools per day, lasting less than
5 days. Moderate to severe cases were defined as those
exhibiting signs such as skin turgor loss, sunken eyes, IV
treatment, dysentery, or hospitalization due to acute gas-
troenteritis. A follow-up period of 2 months was implement-
ed to monitor any health-related complications and mortali-
ty. Prior to their child's participation, the parents or guardi-
ans provided informed consent. Pre-school children, pres-
ence of acute, moderate-to-severe diarrheal episodes and
vomiting within the past 5 days was inclusion criteria
whereas, children older than five years of age and pres-
ence of chronic diarrhea (>5 days) was the exclusion crite-
ria.

The study participants' demographic information was docu-
mented, including details about their water and food
sources, medical and nutritional backgrounds, as well as
epidemiological factors. Stool samples were gathered from
the participants (cases) on the day they joined the study.
These samples were then promptly transferred to Chughtai
Lab within a span of four hours to undergo testing. The
identification of different viruses within the DNA extracted
from stool samples involved the use of Reverse Transcrip-
tion Polymerase Chain Reaction (RT-PCR). Human adeno-
virus presence in these samples was determined through
cell culture and ELISA techniques. The accuracy of this
discovery was then affirmed through subsequent PCR pro-
cedures. We analyzed the data using statistical software
SPSS version 22. We presented descriptive stats as fre-
quency, mean and percentage. To determine if there were
any notable differences, a chi-square test was utilized. Sta-
tistical significance was recognized for p-values below
0.05.

Results:

Overall, 420 participants were enrolled, however 210
served as age, gender matched control. Among cases
(n=210) 60% (n=126/210) were male, and 40% (n=84/210)
were female. The mean age of study participants was 20
months, ranging from 1 to 50 months. At presentation all
children from case group were having watery discharge/
diarrhea, with an average of 4 diarrheal episodes in the last
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24 hours (range 3-7). The mean duration of diarrhea was
2.50 days (range 2-5 days). Vomiting was reported in 48%
(n=101) of patients, with an average of 3.0 episodes per 24
hours (range 2-6). The symptoms of acute gastroenteritis
(AGE) persisted for an average of 4.0 days (range 3-6).
Among the patients, 12% (n=25) were severely dehydrat-
ed, while 28% (n=58) showed mild dehydration. Only 8%
(n=17) experienced fever, 8% (n=17) had abdominal pain,
and 5% (n=10) had dysentery. The majority of study partici-
pants (90%, n=189) received intravenous fluids, while 10%
(n=21) were treated orally. The results have been summa-
rized in table 1.

Table No 1: Demographics of the study participants

Characteris- No of % Mean | Range
tics pts

Gender

Male 126 60 | NA NA
Female 84 40 | NA NA
Age (months) 20 1-50
Duration of symptoms (days) 4 3-6
Clinical manifestations

Vomiting epi- | 101 48 |3 2-6
sodes

Vomiting du- 101 48 | 2.5 1-5
ration (days)

Diarrheal epi- | 210 10 | 4 3-7
sodes 0

Diarrheal du- | 210 10 | 25 2-5
ration (days) 0

Fever 17 8 NA NA
Abdominal 17 8 NA NA
pain

Dysentery 10 5 NA NA
Dehydration status

Severe 25 12 | NA NA
Mild 58 28 | NA NA
Treatment given

IV fluids 189 90 | NA NA
Oral 21 10 | NA NA

The presence of adenovirus was identified through the utili-
zation of the cell culture approach. Subsequently, the con-
firmation of results was carried out via ELISA, followed by
validation using the nested PCR method. HEp-2 cell lines
were employed to inoculate the stool supernatant, resulting
in 20% (n=42) of the study participants exhibiting a positive
cytopathic effect. Correspondingly, 11% (n=23) of the chil-
dren displayed a positive confirmation of adenovirus anti-
gen. Furthermore, 15% (n=15) of the children tested posi-
tive for adenovirus through the application of nested PCR.
The results are displayed in figure 1.

During this study, we categorized the participants into five
distinct age groups. Furthermore, the findings indicated
that 72.00% of children infected with HAdV were 24
months old or younger. A significant distinction among the
five age groups was revealed through Pearson’s chi-
square statistical analysis, with a calculated p-value of
0.005.

14 Open Access



Table No 2: The gender, age and seasonal variation of
the AGE among the Adeno virus positive and negative
patients

Charac- Adeno Adeno | Total pvalue

teristics +ve -ve

Gender

Male 9 117 126 0.001*

Female 6 76 84

Age group (months)

1-6 5 28 34 0.005*

7-12 14 34 48

13-18 8 18 26

19-24 6 40 46

Older 10 46 56

than 24

Season

Winter 14 42 56 0.001*

Summer 50 56

Spring 42 48

Autumn 20 30 50

*p<0.05 as significant

Discussion:

Acute gastroenteritis (AGE) is a prevalent and significant
health concern among pre-school children, characterized
by inflammation of the stomach and intestines, leading to
symptoms such as vomiting, diarrhea, abdominal pain, and
dehydration. The etiology of acute gastroenteritis in this
population is multi-faceted, involving various infectious
agents and environmental factors. Bacterial pathogens
such as Rotavirus and Norovirus have been identified as
leading causes of AGE among pre-school children.®"
These viruses are highly contagious and can spread easily
in settings where children are in close proximity, such as
daycares and preschools. Additionally, bacterial infections
attributed to Escherichia coli, particularly enterotoxigenic
and enteropathogenic strains, as well as Campylobacter
and Salmonella contrlbute to the etiology of AGE in pre-
school children.'®'” These pathogens are often transmitted
through contaminated food, water, or contact with infected
individuals. Poor hygiene practices and inadequate sanita-
tion facilities in settings with young children can further ex-
acerbate the transmission of these infectious agents.'® Fur-
thermore, environmental factors play a significant role in
the etiology of acute gastroenteritis among pre-school chil-
dren. Crowded living conditions, suboptimal water and san-
itation systems, and lack of access to clean drmkmg water
can amplify the spread of infectious agents.’® Socioeco-
nomic disparities also contribute to the burden of AGE, as
children from lower-income families may have limited ac-
cess to healthcare services and preventlve measures such
as vaccinations against rotavirus.? In current study, in con-
trast to certain researchers' findings, we discovered a nota-
ble gender-related prevalence of adenovirus infection both
across general and urban areas. Our findings indicated a
higher occurrence of adenovirus infections in males com-
pared to females, which aligned with earlier research con-
ducted in Bangladesh and Northwestern Nigeria.?'® This
observation can be credited to the physiological differ-
ences between the two sexes, where males frequently
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demonstrate a comparatively weaker immune response to
viral infections compared to females, as previously noted
by other rese archers.? The current trial also revealed that
a significant proportion of HAdV-infected patients were
aged <2 years, while the infection rate markedly decreased
in children older than two years. Among various age brack-
ets, the peak incidence of HAdV was noted in children
aged 13-18 months. Other studies have shown reduced
susceptibility in children aged 1-6 months, corroborating
the concept that maternal antibodies offer substantial pro-
tection against viral infections during the initial six months
of a child's life. Similar to previous research, this study pos-
sesses several constraints. Among these, one limitation
was the exclusion of asymptomatic individuals from the
control group.

Consequently, the findings lack applicability to broader ru-
ral and urban regions, as well as hospitals spanning the
entire province and country. Additionally, we did not ex-
plore alternative sources of diarrheal infections, apart from
adenovirus, among the participants of this study
Conclusion:

The etiology of acute gastroenteritis among pre-school
children is complex and multifaceted, involving a range of
viral pathogens; environmental and socioeconomic factors
also play some role.
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