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Abstract

Introduction: Acute gastroenteritis is a major cause of pediatric morbidity and mortality around the world. It remains a frequent reason for
infection-related admissions to emergency units among all age groups. Epidemiologic knowledge about etiology of gastroenteritis in a certain area
allows early and correct diagnosis. The current study aimed at evaluating the prevalence of bacterial, viral, and parasitic pathogens in children
with gastroenteritis who admitted to pediatric emergency unit.

Methods: The demographic, clinical and laboratory data of 450 children with acute gastroenteritis, within the age range of 0 months to 18 years
who admitted to Pediatric Emergency Department of Meram Faculty of Medicine from September 2018 to September 2019 were retrospectively
analyzed.

Results: While 31.10% of the patients had etiological agents, 68.90% of the patients could not be identified. The identified pathogens were 2.10%
bacteria, 82.20% virus, 15.70% parasite. The most common pathogen was Rotavirus with a rate of 72.90%. This was followed by E. histolytica
with 15.00% and Adenovirus with 9.30%. Rotavirus was most frequently detected at the age of 2 years, and E. histolytica was most frequently
detected at the age of 5 years. Rotavirus was most common in the winter season [33.7%]. 7.10% of the patients were hospitalized. The average
length of hospital stay was 3.34 +2.19 days.

Conclusion: Rotavirus, E. histolytica and Adenovirus were the most prevalent agents of diarrhea in children aged 0 month to 18 years who admitted
to emergency unit in this study.
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Oz

Giris: Akut gastroenterit diinya ¢apinda ¢ocukluk ¢aginda morbidite ve mortalitenin 6nemli bir nedenidir. Tiim yas gruplari arasinda acil servislere
yapilan bagvurularin sik goriilen bir nedeni olmaya devam etmektedir. Bulunulan bolgedeki gastroenterit etkenlerinin bilinmesi, erken ve dogru
tani, etkin tedavi firsat1 saglayacaktir. Bu ¢alisma Konya bdlgesinde, cocuk acil servisinde gastroenterit tanisi alan ¢ocuklarda bakteriyel, viral ve
parazitik patojenlerin prevalansini degerlendirmeyi amaglamistir.

Yontem: Eyliil 2018-Eyliil 2019 tarihleri arasinda Meram T1p Fakiiltesi Hastanesi Cocuk Acil Servisinde akut gastroenterit tanis1 alan 0 ay ile 18
yas arasindaki 450 akut cocugun demografik, klinik ve laboratuvar verileri retrospektif olarak incelendi.

Bulgular: Hastalarin %31,10’unda etiyolojik ajanlar bulunurken, hastalarin %68,90’nda ajanlar gosterilemedi. Belirlenen patojenler 2,10n
bakteri,%82,20 viriis,%15,70 parazit idi. En sik saptanan patojen %72,90 orani ile Rotavirus’tu. Bunu %15,00 ile E. histolytica ve %9,30 ile
Adenovirus izledi. Rotavirus en sik ilk 2 yasta, E. histolytica ise en sik 5 yag tizerinde tespit edildi. Rotavirus en sik kis mevsiminde [%33,70]
goriildii. Hastalarin %7,10’u hastanede yatarak tedavi edildi. Ortalama hastanede yatis siiresi 3,34 + 2,19 giin idi.

Sonugc: Bu ¢alismada Rotavirus, E. histolytica ve Adenovirus acil servise bagvuran 0 ay ile 18 yas arasindaki ¢ocuklarda en yaygin gastroenterit
etkenleridir.

Anahtar kelimeler: Cocuklar, Cocuk Acil Servis, Gastroenterit
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Evaluation of children with acute gastroenteritis in Konya region

Introduction

Acute gastroenteritis [AGE] refers to the inflammation of the gastrointestinal tract with bacterial, viral or parasitic pathogens [1]. Acute
gastroenteritis is one of the important diseases of childhood leading to morbidity and mortality [2]. This disease can lead to dehydration,
hypovolemic shock and death in severe cases. It caused 1.3 million deaths worldwide in 2015 and ranks fourth among causes of death among
children under 5 years of age with an average of 499 thousand deaths per year [3]. Acute gastroenteritis is also important for the negative effects
of malnutrition and growth-development in children.

Factors such as environmental conditions, socioeconomic status pose a risk for AGE. Diseases with acute diarrhea mostly occur due to infectious
causes. Viruses are the most common agents among gastroenteritis agents, followed by bacteria and parasites. Rotavirus is the most common
infectious agent causing gastroenteritis in children [1]. Among the bacteria, Campylobacter jejuni, Escherichia coli [E.coli], non-typhoidal
Salmonella spp. and Shigellae spp. are common agents [4].

Cases of acute gastroenteritis can occur sporadically or in the form of outbreaks. In addition to the virulence of agents, various factors such as age,
nutritional status, and immune status of the host are also effective in the presentation of the disease. Gastroenteritis agents vary according to regions
and seasons. While the factors that can be described as classical are common in developing and crowded populations, technological developments
may play a role in the occurrence of some microorganisms as pathogens more frequently [4].

Acute gastroenteritis is mostly self-limited. The developing technology has enabled the determination of the virulence factors of the agents and
revealing the physiopathology of the disease. In this way, significant improvements have been achieved in treatment. However, treatment becomes
more and more difficult as pathogenic microorganisms become more and more resistant to more antimicrobial drugs. Empirical use of antibiotics
is common practice in the treatment of AGE, and unnecessary use of antibiotics can lead to an increase in treatment cost and antibiotic resistance
in microorganisms. Therefore, it is important to determine the effect correctly and to give the appropriate treatment. It is important to know possible
regional and seasonal gastroenteritis agents for correct diagnosis and effective treatment.

In this study, it was aimed to determine the agents in children who applied with acute gastroenteritis in our region, the seasonal distribution of
these factors and to evaluate the relationships between the factors and laboratory investigations.

Methods

The data of patients between 0-18 years old who were admitted to Necmettin Erbakan University Meram Medical Faculty Child Emergency Clinic
between September 2018 and September 2019 and diagnosed with gastroenteritis were analyzed retrospectively. In the pediatric emergency room,
450 patients who were treated with the code A09 and K52 in the ICD coding, stool culture, stool microscopy examination or Adenovirus and
Rotavirus antigen test in the stool were included in the study. Patients with chronic diarrhea and no examination for the agent were not included
in the study.

Patients' age, gender, hospital admission dates were recorded. Age, month and year were evaluated separately. 0-1 months of newborn period, 1-
12 months of infancy, 1-3 years of childhood of childhood, 4-6 years of preschool childhood, 6-11 years of school childhood, 12-18 years of
adolescence [5].

Leukocyte Count [LC], Absolute Neutrophil Count [ANC], Absolute Lymphocyte Count [ALC], Platelet Count [PC], Urea, Creatinine, Sodium,
Potassium, Aspartate Aminotransferase [AST], Alanine Aminotransferase [ALT], Erythrocyte Sedimentation Rate [ESR], C Reactive Protein
[CRP], serum Glucose tests were examined.

Ethical Approval
This study was done with the approval of Necmettin Erbakan University Meram Medical Faculty Ethics Committee. Decision number: [2019/2045]

Statistical Analysis

Data analysis was performed with SPSS [statistic package for social sciences, Chicago, IL, USA] 22.0 package program. Descriptive statistics
were presented as mean + standard deviation for continuous variables and as number and percentage for categorical variables. The Shapiro Wilk
test evaluated whether the distribution of continuous variables was close to normal. In cases where the data did not show normal distribution,
Kruskal Wallis test was used in binary groups and Wilcoxon test was used in 3 or more groups. In case of a difference between the groups, which
groups the difference was caused by Pairwise comparison. Chi-square test was used to compare categorical data. p <0.05 values were considered
significant.

Results

Four hundred and fifty patients were included in the study. The median age of the patients was 21 months [1-170 months]. 48.20% [217/450] of
the patients were male and 51.8% [233/450] were female. Two [0.40%] of the patients included in the study were in the neonatal period, 108
[24%] were in the infancy period, 192 [42.67%] were in the play age period, 54 [12%] were in the pre-school period. 56 [12.40%] were in school
childhood and 38 [8.40%] were in adolescence.
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Seventy-nine [17.60%] of the applications were from year 2018, 371 [82.40%] were from 2019. The distribution of the applications according to
the seasons was 35.33% autumn, 26% summer, 19.78% winter, 18.89% spring. Considering the distribution of the cases according to the seasons,
the number of applications made in the autumn was statistically significantly higher than the other seasons [p <0.001].

While 32 [7.10%] of the patients were treated inpatient, 418 [92.90%] patients were treated outpatient. The mean length of hospital stay in
inpatients was 3.34 + 2.19 days. The distribution of application complaints is given in table 1.

Table 1.Distribution of symptoms

Data are shown as number of patients [n] and percent [%]

Stool culture was examined in 81 of 450 patients included in the study. Parasite examination and Rotavirus and Adenovirus antigen tests in the
stool were studied in all patients included in the study. No agent that could cause disease was detected in 68.90% [310/450] of the examinations.
The distribution of the detected agents is shown in table 2. In the examinations, the rates of undetectable agent were statistically significantly
higher than the rate of detectability [p <0.001]. When looking at the distribution of agents, viruses were found to be statistically significantly more
frequent than bacteria and parasites [p <0.001]. Rotavirus was found to be statistically significantly more common among other detected
microorganisms [p <0.001].

Table 2. Distribution of agent groups

Data are shown as number of patients [n] and percent [%]

The median age was 32 [3-79] months in patients with Adenovirus, 69 [2-104] months in patients with E. histolytica, 17 [0-157] months in patients
with Rotavirus, and 29 [1-208] months in patients in whom the factor was not detected. . 66.70% of patients with rotavirus were under 2 years old.
90.50% of the patients in which the factor was E. histolytica were patients older than 2 years. Adenovirus was detected in patients younger than
two years, 46.20% and older than two years, 53.80%.

Considering the distribution of agents according to the seasons, Adenovirus was detected at a lower rate in the spring, while E. histolytica was
detected at a lower rate in the winter and Rotavirus in the summer. While seasonal difference was not statistically significant for adenovirus and
E. histolytica [p: 0.442 and p: 0.165], seasonal difference in rotavirus was significant [p: 0.042]. In the winter months, it was found that the patients
whose agent could not be determined compared to the summer months were seen more frequently [p <0.001].

In Table 3, the average values of the patients' examination results are indicated. There were no statistically significant differences between the
microorganisms and WBC, ANC, ALC, CRP results [p: 0.065, p: 0.508, p: 0.908, p: 0.564, respectively]
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Table 3. Blood examination results

n Mean=SD
WBC [1073/uL] 262 11.72 + 69.82
ANC [1073/uL] 262 7.09 +8.16
ALC [1073/uL] 262 3.70+2.51
PC [1073/uL] 262 311.00 + 97.00
Urea [mg/dL] 270 31.85 + 115.76
Creatinine [mg/dL] 270 0.46 +£0.16
Sodium [mmol/L] 270 134.15 + 18.59
Potassium [mmol/L] 270 4,41 +2.76
AST [U/L] 269 33.49+21.84
ALT [U/L] 269 19.97 +18.72
ESR [mm/hour] 266 7.40+10.13
CRP [mg/L] 266 20.01 +35.10
Glucose [mg/dl] 266 90.33 £ 8.05

n; Number of patients, SD; Standard deviation, WBC; White blood cell , ANC; Absolute neutrophil count ALC; Absolute Lymphocyte Count, PC; Platelet count,
AST; Aspartate Aminotransferase, ALT; Alanine Aminotransferase, ESR; Erythrocyte Sedimentation Rate , CRP; C Reactive Protein

Discussion

Gastroenteritis is a common disease in childhood all over the world, especially in developing countries. Various bacterial, viral and parasitic agents
are blamed for the etiology of acute gastroenteritis. In our study, the distribution of the detected factors according to gender, age, month and
seasons in 0-18 age group children diagnosed with acute gastroenteritis in the pediatric emergency department was evaluated.

Although AGE can be seen in all age groups in children, it is more common in younger ages. In the study of Karadag et al., 43.70% of AGE cases
were reported to be children under 2 years old [6]. In the study of Gurbuz et al., 71.10% of the patients hospitalized due to AGE were reported to
be children under 2 years old [7]. In our study in accordance with the literature, the median age of the patients was found to be 21 [0-170] months.

The frequency of infectious agents causing gastroenteritis may differ regionally and seasonally. Ceyhan et al. reported that 69% of gastroenteritis
cases in children were observed in spring and summer, and 31% in autumn and winter [8]. In the study of Gurbuz et al., Rotavirus infections were
found most frequently in April, while cases with amebiasis were reported most frequently in September [7]. In the study of Emiroglu et al., it was
observed that the gastroenteritis cases caused by Rotavirus in Istanbul in 2009 were higher between December and May [9]. In our study, the
applications were mostly seen in the autumn season with a rate of 35.33%, while they were seen in the least spring season with a rate of 18.89%.
In our study, the most frequent season of AGE is autumn, which may have resulted from interregional season and climate differences.

Diarrhea is the most important sign of gastroenteritis. Diarrhea may be accompanied by abdominal pain, nausea, vomiting, anorexia, fever, weight
loss, and one or more signs of dehydration. Coffin et al. reported that vomiting was the most common finding in diarrhea in children with
gastroenteritis [10]. In the study of Ghssein et al. which investigated AGE factors in 0-10 years old children, it was found that 93.30% of cases
had diarrhea, 76.80% had fever and 71.20% had vomiting symptoms [11]. The results of our study were determined similar to the literature.

In a study conducted by Charles et al., Hospitalization time of children under 5 years of age due to AGE was found to be 4.8 days on average [12].
In another study, the mean length of hospital stay was found between 2-9.5 days due to AGE [13]. In our study, it was found that 7.10% of patients
were treated inpatient and the mean length of hospitalization was 3.34 £ 2.19 days, similar to the literature.

According to the study of Brunser et al., The agent can be determined in 30-65% of patients admitted due to AGE [14]. In the study conducted by
Gurbuz et al., 57.70% of AGE cases were found to have agents causing diarrhea, while 42.30% of them could not be detected [7]. However, in a
study conducted by Friesema et al., it was found as one or more pathogen agents in 98% of the cases [15]. In this study, more than one agent was
detected in 40% of cases, 82% virus, 32% bacteria, and 10% parasite. In addition, in a study conducted by Nicholson et al., it was reported that
agents were detected in 70.40% of patients diagnosed with AGE and more than one factor was detected in 22.70% of cases [16]. In another study,
Chen et al. reported that they detected 51.20% virus, 13.40% bacteria, and 7.30% bacteria and viruses together as AGE agents in hospitalized
children [17]. In our study, 31.10% of the patients who applied with AGE were detected, while 68.90% did not find any agent. In cases where the
agent were determined, 82.20% virus, 15.70% parasite and 2.10% bacteria were detected as the agents. In the patients we included in our study,
only viruses were examined for Rotavirus and Adenovirus. For the detection of parasites, only microscopic examination was done, other tests were
not performed. In addition, due to the limited bacteriological examinations, a limited number of bacteria could be studied. In our study, the lower
rate of cases where the factor could not be determined compared to the studies in the literature may be related to different laboratory facilities in
different centers.

Rotavirus is the most common cause of acute gastroenteritis in children globally [1]. Rotavirus infections, which are the cause of many epidemics,
are more common in newborns and children under 5 years of age. In the study of Parashar et al., Rotavirus was found as an agent in acute
gastroenteritis requiring hospitalization in children under 2 years of age in 2011, according to data from 184 regions from 64 countries [18]. In a
study conducted by Berk et al. Rotavirus was found to be a factor in 27.80% of patients diagnosed with AGE [19]. In the study of Celik et al., the
frequency of Rotavirus infection was reported to be 39.60% in patients with AGE [20]. Chen et al. found that the most common virus among AGE
agents in children was Rotavirus and 35.40% among all gastroenteritis cases [17]. In the same study, the most common virus after rotavirus,
Norovirus, was detected with a frequency of 29.30%. In our study, in accordance with the literature, it was determined that viruses were the cause
of 25.60% of the cases. The rate of viruses among the cases determined to be effective was 82.20%. The most common pathogen was Rotavirus.
Rotavirus was found in 22.70% of all cases and agent was found to be 72.90% among cases.

Fam Pract Palliat Care. 2021;6(1):1-6

s
4




Research Article Kilic et al.

In a study conducted by Kazi et al., 87% of patients with Rotavirus were shown to be under 2 years old and 61% were under one year old [21]. In
another study, Bozdayi et al. reported that more than 70% of Rotavirus infections occur in children under 2 years old and 39% under one year old
[22]. Kocak et al. reported the mean age of children who received inpatient treatment for AGE and who had Rotavirus as an agent, as 13 £ 8
months [23]. In our study, the median age of patients with Rotavirus was found to be 17 [0-157] months, similar to the literature. 66.70% of the
cases were patients younger than 2 years old.

In our study, it was observed that Rotavirus was less in summer than in winter. Bulut et al. reported that Rotavirus was seen as a gastroenteritis
agent at 40% in winter and 8% in summer [24]. In another study, Berk et al. found the rate of rotavirus positivity in children with acute
gastroenteritis 38.40% in winter and 12.30% in summer [19]. In accordance with the data in the literature, our study also shows that Rotavirus is
seen more frequently in winter than in summer in our country.

Rotavirus is the most common etiological agent worldwide, especially in diarrhea under the age of 5 and hospital admissions related to it [7] [25].
Another common viral pathogen is enteric Adenoviruses. In our study, it is seen that Adenoviruses are in the third place as AGE agents with a rate
of 2.90% among the total cases and 9.30% among those determined. In the study of Altindis et al., the frequency of enteric Adenovirus in children
with acute diarrhea was 4.50% [26]. In the study of Karagun et al., Rotavirus frequency was 25.9%, Adenovirus frequency was 8.4%, and Rotavirus
and Adenovirus association rate was 1.9% [27]. In our study, the incidence of Adenovirus in children with AGE was found to be similar to the
literature.

Bacterial pathogens in developed countries are detected many cases of acute gastroenteritis, but these rates are higher in developing or undeveloped
countries [1]. The incidence of bacterial agents that cause diarrhea in our country has been reported at rates ranging from 5.70-30.60% [28]. In our
study, bacteria were detected as 0.60% among all cases and 2.10% among cases in which the factor was determined. Salmonella, Klebsiella and
E.coli are bacteria identified as causative agents. In our study, bacterial pathogens were found to be relatively low. The reason for this may be the
development level and hygienic conditions of Konya region where the study is conducted. In addition, the limited bacteriological examinations in
children with AGE may have led to this result.

In the study of Yapici et al., parasites were detected in 39% of children, among them, it was reported that Giardia intestinalis was found 15%,
E.vermicularis 10%, and E. Histolytica 0.25% [29]. In studies in the literature, the most common parasite detected in patients with AGE is Giardia
intestinalis. In our study, there was no case with Giardia as the agent. This result may be due to the fact that Giardiasis performed more persistent
diarrhea in children and that only one stool sample was taken from our patients and only microscopic examination was performed in the sample.

In the study of Erdogan et al., while ALT and AST values were higher in patients with positive Rotavirus test, no significant difference was found
in terms of WBC, PLT, PCT, MPV and CRP values [30]. The results of our study were similar to those in the literature. This result may be related
to the insignificance of blood tests in the differential diagnosis of the factors.

Limitations

There are some limitations in our study. Our study contains only data from our region since it is single-centered. This situation reduces the
possibility of the results we obtained in the study to reflect the whole society. In addition, the insufficiency of methods for detecting agents is seen
as a limitation of our study.

Conclusion

As a result, diarrheal diseases are important in terms of malnutrition and growth-development in children, as well as causing dehydration and
death. Empirical use of antibiotics in the treatment of acute gastroenteritis can lead to an increase in the cost of treatment, antibiotic resistance in
microorganisms and side effects in patients. Therefore, determining the agent and giving appropriate treatment is very important.

Recommendations for future research
More randomized controlled studies should be conducted regarding the regional distribution of agents causing acute gastroenteritis in children.
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