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Abstract- Gastroenteritis is associated with high rates of morbidity and mortality in the general population,
especially in children. To investigate the predictive role of interleukins (IL-1p and IL-7) in children with viral
gastroenteritis as potential diagnostic biomarkers. This cross-sectional study included children who were
diagnosed with gastroenteritis at private clinics and Al-Batoul Teaching Hospital for Maternity and Childhood,
Diyala, Irag. The present study was conducted from May 2023 to May 2024. Ninety blood samples were
collected from children with gastroenteritis, and 50 blood samples were taken from healthy children and those
in the control group. Additionally, 90 samples of the stool were collected. The ELIZA technique was used for
exploring IL-1p and IL-7 in blood samples and for detecting viral antigens (Norovirus, Adenovirus and
Astrovirus) in stool samples. The data were analyzed statistically via SPSS v. 24 and Prism v. 10. There was a
statistically significant increase in the incidence of infectious gastroenteritis in thin children aged 1-3 years who
were living in rural areas. As indicated in this study, the most common symptoms were diarrhoea, vomiting
and fever, and the differences were significant. Compared with those in the control group, there were significant
differences in the levels of IL-1f and IL-7 among the children infected with gastroenteritis. ROC analysis of
IL-1B and IL-7 interleukins revealed moderate sensitivity (79% and 88%, respectively) and low specificity
(64% and 69%, respectively) at cut-off values of 8.52 and 7.01. The occurrence of norovirus occurred in 30%
of the total samples, followed by Adenovirus in 20% and Astrovirus in 11%. The serum levels of IL-1p and IL-
7 were high among children infected with gastroenteritis. Nevertheless, these parameters cannot be considered

reliable vital indicators that are sufficient for diagnosing infections caused by gastroenteritis.
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Introduction

Paediatric gastroenteritis is a common disease caused
by viruses, bacteria, and some intestinal parasites.
Gastroenteritis is responsible for 20% of paediatric
morbidity and mortality (1,2). Children under the age of
3, regardless of sex, demonstrate a greater susceptibility
to contracting acute viral gastroenteritis, as evidenced by
various studies (3). Within developed countries
experiencing economic growth, the annual incidence of
diarrhoea in children younger than 3 years of age
averages 1.2 episodes, whereas this frequency

significantly increases in developing countries (4-6). The
duration of incubation typically ranges from 12 to 72
hours, depending on the specific causative viral agent.
The primary clinical manifestations of acute viral
gastroenteritis include vomiting and diarrhoea, frequently
accompanied by malaise, nausea, abdominal cramping,
and fever (7). Often, these conditions tend to be self-
limiting and require primarily supportive care. However,
antimicrobial agents play a pivotal role in the
management of sudden severe diarrhoea. Prompt
identification of the underlying aetiology may avoid the
necessity of antimicrobial therapy, thus reducing
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morbidity and mortality rates (8).

Previous studies have shown a significant increase in
the levels of proinflammatory cytokines, including
interleukin-1B (IL-1B) and tumour necrosis factor-a
(TNF-a), in most cases of gastrointestinal inflammation
(9). IL-1B is engaged in the initiation and enhancement of
the inflammatory reaction that results in intestinal
damage. It has been demonstrated that IL-1p is crucial for
the development of intestinal inflammation in IBD and in
animal models. Elevated levels of IL-1p are observed in
the intestinal tissue of individuals with IBD (10). In
individuals with gastroenteritis, researchers have found
that higher levels of IL-1B are associated with more
severe disease (11). According to recent studies,
interleukin 1B (IL-1B) promotes intestinal inflammation
by disrupting the barriers of intestinal tight junctions
(TJs) and promoting the intestinal penetration of luminal
antigens (12). On the other hand, it has been documented
(13), an increase in IL-1f levels in patients with stomach
cancer. Also, in another research, it has been reported (14)
elevated IL-1p levels in patients with gastritis caused by
H. pylori.

IL-7 is a cytokine that originates from the stroma and
is produced by cells in the fetal liver, stromal cells within
the bone marrow and thymus, and intestinal epithelial
cells (IECs). The IL-7 receptor is expressed on the
surfaces of T and B lymphocyte precursors, innate
lymphocytes, antigen-presenting cells (APCs), and
mature T cells (15,16). High IL-7 gene expression in
CD8+ T cells is significantly associated with a more
aggressive course of IBD. However, the involvement of
IL-7 activity in the pathogenesis of inflammatory bowel
disease in humans is uncertain (17,18). Previous studies
did not examine the relationship between IL-1p and IL-7
with gastroenteritis, so the aim of the present study was
to evaluate the predictive role of interleukins (IL-1f and
IL-7) and their relationship with gastroenteritis as a
diagnostic biomarker and to detect the most important
viral causes related to gastroenteritis in children.

Objectives

The objective of this work was to investigate the
predictive role of interleukins (IL-1B and IL-7) in
children with viral gastroenteritis as potential diagnostic
biomarkers.

Materials and Methods
Study design

This cross-sectional study included children who
suffered from gastroenteritis and were selected from
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among those who attended private clinics and the Al-
Batoul Teaching Hospital for Maternity and Childhood,
Diyala, Irag, from May 2023 to May 2024. Ninety blood
samples were collected from children with gastroenteritis
after being clinically diagnosed by paediatricians, and 50
blood samples from healthy children were included in the
study as a control group. IL-1p and IL-7 interleukins were
investigated via the ELISA technique (CUSABIO,
China). In addition, 90 stool samples were collected for
the exploration of viral antigens via ELISA (Diagnostic
Automation, Inc.,, USA). The researcher previously
prepared a questionnaire for gathering demographic
information about age, sex, BMI, residence, and
symptoms. Only 5 ml blood samples were taken from
patients and healthy children and centrifuged to obtain the
serum. The serum samples were kept at -20° C and then
used for IL-1 Beta and IL-7 detection according to the
manufacturer’s instructions. The stool samples were
collected and placed in sterile containers. Then, they were
diluted in a buffer solution with neutral pH=7. A 10%
suspension of each sample was prepared in sterile test
tubes. The samples were mixed by vortex and centrifuged
via a centrifuge. According to the manufacturer's
instructions, ELISA was used to detect the viral antigens.

Statistical analysis

The researchers calculated the meantstandard
deviation (SD) for the quantitative data of the levels of
IL-1B and IL-7. The demographic and clinical data are
expressed as numbers and percentages. Pearson's chi-
square test was used to compare the variables. To be
statistically significant, a P must be less than 0.05.
Receiver operating characteristic (ROC) curves were
drawn to estimate the accuracy of the diagnostic tests of
the IL-1pB and IL-7 interleukins indicators by counting the
areas under the area under the curve (AUC) curves for
comparison (sensitivity, specificity, and cut-off value).
The data were analysed statistically via SPSS v. 24 and
Prism v. 10.

Results

Table 1 shows that (69%) of the children with
gastroenteritis were thin in comparison with the healthy
children. This difference was statistically significant
(P<0.05). Most of those infected children lived in rural
areas (64%). On the other hand, the statistical analysis
indicated a significant difference in the age of the children
who suffered from gastrointestinal infections who were
included in the current study. There were more acute
gastrointestinal viral infections in children 1-2 years old



and 3-5 years old than in children younger than one year
old. This difference was statistically significant (P<0.05).
Regarding the clinical manifestations, all diarrhoea,
vomiting, and fever plus mild and moderate dehydration
were correlated with most cases of gastroenteritis. This
difference was statistically significant (P<0.05).

The most common viral pathogens detected in stool
samples using ELISA were norovirus (30%), followed by
adenovirus (20%) and astrovirus (11%), as shown in
Table 2. The differences were statistically significant
(P<0.05).

Regarding the levels of interleukin under study,
laboratory results revealed significantly greater levels of
interleukin IL-1B and IL-7 in the sera of children
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suffering from gastroenteritis was (13.45+5.84 and
11.74+4.48, respectively) than in those of healthy
children (7.88+3.20 and 5.52+2.03, respectively)
(P<0.05; Table 3 and Figure 1).

The values of IL-1p and IL-7 were estimated by
receiver operating characteristic (ROC) curve analysis.
There was moderate sensitivity and low specificity
determined by the area under the curve for IL- IL-1p and
IL-7 (AUC 0.807 and 0.861, respectively) (Table 4). The
optimal cut-off value for IL-1p was 8.52 pg/mL, with a
sensitivity and specificity of 79% and 69%, respectively,
while the optimal cut-off value for IL-7 was 7.01 pg/ml,
with a sensitivity and specificity of 88% and 64%,
respectively (Figure 2).

Table 1. Distribution of patients according to demographic and clinical features.

Demographic and clinical features No. % P
<1 21 23%
Age groups (years) 1-2 28 31% P<0.05*
2-3 41 46%
Males 48 53%
Gender Females 42 47% P>0.05
Lean 62 69% ek
BMI Obese 28 31% P<0.001
.. Rural 58 64%
Living Urban 32 36% P<0.001***
Diarrhoea 84 93%
Vomiting 77 86%
Symptoms Fever 61 68% P<0.05*
All above 82 91%
Mild 32 36%
Dehydration Moderate 39 43% P<0.05*
Sever 19 21%
Table 2. Positivity rate of viral infection in children with acute gastroenteritis
Viruses % P
Norovirus 30%
Adenovirus 20%
. < . *%*
Astrovirus 11% P<001
Total 61%
Table 3. The levels of interleukin IL-1p and IL-7 in patients and control groups
No. Mean SD P
Patients 90 13.45 5.84 -
IL-1Beta (Pg/ml) Healthy 50 788 320 P<0.001
Patients 90 11.74 4.48 e
IL-7 (Pg/m) Healthy 50 5.52 2.03 P<0.001

ean

IL-7 (Pg/ml)

Figure 1. The mean levels of IL-1B and IL-7 in the study groups

Mean

IL-1Beta (Pg/ml)

Groups

P<0.05
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Table 4. AUC, cut-off, sensitivity, and specificity of interleukins

Variables AUC* Std. Error? P cut-off Sensitivity % Specificity %
IL-1p (Pg/ml) 0.807 0.049 P<0.001*** 8.52 79% 69%
IL-7 (Pg/ml) 0.861 0.041 P<0.001*** 7.01 88% 64%
*AUC= Area under the curve
ROC Curve of IL-7 N ROC Curve of IL-1 Beta
// I'/ ,a’r /"
’1 ’l Lo’ ,’
u / ," " -~ f/
s ’l'
P I’J P4 l"
a5 /’ ”l 06 !' ,”
g ’/ / H | J
® ] 4 ? o] r‘ Ve
'/ [« 'l'
l!’ | ’I'
| /’I‘ |.r! /l
| ’
/s |/
/ L
" 2 o ) " M e ) o " “ "
1- Specificity 1-Specificity

Figure 2. ROC curve of interleukins

Discussion

Gastroenteritis is a disease caused by many viral and
bacterial pathogens. The infection is usually transmitted
through the feces and mouth. Children are more
susceptible to gastroenteritis. It has been reported (19)
that most gastroenteritis patients were children aged 1-3
years, and these results were consistent with the results of
the present study. On the other hand, in a recent study, it
has been reported (20) a higher incidence of
gastroenteritis in infants less than one year old than in
older children. Several reasons can explain these
differences, such as weak immunity in children, the
adoption of artificial feeding and decreased
breastfeeding, and a lack of interest in prevention and
sterilization procedures. It is possible that the prevalence
of infections among the population of the studied sample
can be attributed to these reasons.

Most cases of gastroenteritis in the current study
involved thin children, and these findings are consistent
with previous research (21), who reported that most cases
of gastrointestinal infections occurred in underweight and
normal weight children. On the other hand, overweight
and obesity are risk factors that play a role in increasing
gastrointestinal inflammation (22). In this work, most
cases of gastrointestinal infections were observed among
residents of rural areas, and the findings of previous
research (23) were consistent with our findings. The lack
of health awareness and poverty indices in these areas
may play a major role in this aspect. Previous studies have
indicated that most patients with gastrointestinal
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infections admitted to emergency departments have
diarrhoea, fever, vomiting, and mild dehydration (24),
which was also observed among the participants in the
present study.

Acute viral gastroenteritis contributes to notable
morbidity rates in developed countries and significant
mortality rates in developing countries. It is a serious
problem, especially for children and adolescents of all
ages (25). Multiple studies from around the world have
documented findings similar to ours, demonstrating that
norovirus, adenovirus, and astrovirus are significantly
involved in the occurrence of these gastrointestinal
infections in children (26). Noroviruses have become
increasingly prominent as the primary etiological agent of
acute gastroenteritis, particularly in nations where
universal rotavirus immunization has been implemented
(27).

Proinflammatory cytokines induce the activation of
macrophages and neutrophils, promoting the generation
of reactive oxygen species as a defence mechanism
against infection. Serological tests revealed a significant
increase in the level of IL-1B in children with
gastroenteritis compared to the control group. The
scientific literature has not studied the relationship
between this interleukin and gastrointestinal infections.
However, it has been reported (28) an increase in the level
of IL-1B in children with acute diarrhoea because of
rotavirus infection. IL-1p is a proinflammatory cytokine
that plays an important role in inflammation of the
stomach and intestine (29). Multiple studies have
reported elevated serum concentrations of IL-1B in



patients with ulcerative colitis and Crohn's disease (30).
Other studies have shown similar observations of
elevated IL-1p concentrations in the mucosa and stool of
children and adults with inflammatory bowel diseases
(31,32). Due to its proinflammatory effect, a recent study
has shown that anti-IL-1Beta plays a key role in the
treatment of many diseases, such as infectious diseases,
systemic  diseases, autoimmune diseases, and
malignancies (33).

Children with gastroenteritis had significantly greater
IL-7 levels than healthy children. This study is the first to
document a relationship between gastroenteritis and IL-7
levels. In contrast to our results, it has been reported (34)
that it did not observe an increase in the level of IL-7 in
patients with gastric cancer. High levels of IL-7 in
patients are related to proinflammatory effects (35). It has
been reported (36) that IL-7 acts as a regulator of
intestinal epithelial cell homeostasis, colonic function,
and the composition of commensal bacteria. Therefore,
elevated serum levels of IL-7 because of gastrointestinal
infections may cause an imbalance in intestinal epithelial
cells and affect commensal bacteria and colon function.

The present work evaluated the value of serum IL-1p
and IL-7 as biomarkers that can be used to predict the
prognosis of patients with viral gastroenteritis in infected
and healthy groups. Although the serum levels of these
interleukins were significantly greater in the group of
children with gastroenteritis, the sensitivity and
specificity of IL-1B and IL-7 were moderate and low,
respectively, as shown by ROC curve analysis. This study
is the first to determine the value of IL-1 and IL-7 levels
as predictors of viral gastroenteritis in children. There
have been no previous studies using these interleukins as
predictive biomarkers for the diagnosis of gastroenteritis,
so researchers recommend additional future studies to
confirm the results of this study.

The serum levels of IL-1p and IL-7 were high among
the children with gastroenteritis. Nevertheless, these
parameters cannot be considered reliable vital indicators
that are sufficient for diagnosing infections caused by
gastroenteritis. There is a need for additional future
studies to enhance these results and examine other
interleukins that are strongly related to gastroenteritis
among children.

Limitations

Limitations of the study included the small sample
size, the short period of time for the study, and the limited
clinical information. Future studies should include as
many children as possible in different seasons and use
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genetic diagnostic methods to diagnose enteroviruses.
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