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ABSTRACT
Diarrheal diseases represent a leading cause of morbidity and mortality in children less than 5 years of age.
The aim of our study was to examine the most common etiologies and complications of acute gastroenteritis (AGE)
in children hospitalized in our clinic, in different seasons.
Material and method. We retrospectively evaluated the data of 199 children [mean value of the age±standard deviation (SD)=2.45±2.5years] admitted in one year in our department and diagnosed with AGE.
Results. Rotavirus was found in 15.6% (31/199) of the patients; adenovirus in 9.5% (19/199). Rotavirus was found
to be the dominating confirmed pathogen in most of the months, throughout the year. The duration of the symptoms
from the onset of the disease until discharge ranged between 2-21 days, mean value±SD=5.2±2.69 days. More than
half of the patients had signs of moderate dehydration (53.3%-106/199 patients) and 39.6% (79/199) signs of mild
dehydration.
Conclusions. In our study, AGE affected children between 1-5 years of age primarily. Rotavirus was the leading
etiology found in most pediatric age groups. Severe complications in children with AGE and no other chronic diseases were rare.
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Abbreviations
AGE – acute gastroenteritis
WHO – World Health Organization
SD – standard deviation
IV – intravenous
ORS – oral rehydration solutions

Introduction
Diarrheal diseases represent a leading cause of
morbidity and mortality in children less than 5 years
of age (1,2,3). In the past four decades, a considerable
increase in the newly acknowledged etiological agents
of acute gastroenteritis (AGE) has been reached, with
more than 20 different microorganisms are recently
recognized (4). Many risk factors have been discussed; among the main ones are age (5 years old or
younger), malnutrition and other diseases and comorbidities, representing as well factors which may lead
to disease escalation (4). Viral pathogens represent
the most common etiologies of AGE - rotavirus followed by norovirus (4,5,6). Among some of the bacterial pathogens involved are: Escherichia coli, Campylobacter jejuni, Salmonella spp., and Shigella spp.
(4,5,6).

In the United States, rotavirus accounts for 40% of
all diarrheal cases (5), and 36% of hospitalization in
children under the age of 5 worldwide (7). Similar
findings are seen in Europe (8) where 55% of admissions and one-third of emergency visits due to AGE in
children under 5, are attributed to rotavirus.
Although diarrhea among children is a widespread
problem in both developing and developed countries,
it has distinct consequences. In developing countries,
gastrointestinal infections are associated with a high
rate of mortality where 1 out of 40 children will die
due to diarrhea (9). In these low socioeconomic countries, the incidence among infants is 3.8 episodes per
child per year, and 2.1 episodes per child per year in
older children (1-4 years old) (10). In contrast, in
more developed countries, the incidence of acute diarrhea is 1-2 episodes per child per year in children under 3 (4).
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The primary and most important complication of
AGE is dehydration, which is also the cause of death
in some cases. Other complications include electrolytes disturbances, hypoglycemia, hyperglycemia and
metabolic acidosis (4).
The introduction of rotavirus vaccine has led to a
reduction in rotavirus associated diarrheal diseases,
with the contrary increase in norovirus cases which
has become the main cause of addressed AGE cases in
the USA associated with considerable financial burden and medical costs (11).
Our study aimed to examine the most common etiologies and complications of AGE in children in different seasons, in the 3rd Pediatric Clinic in ClujNapoca.

Material and method
We conducted the study between October 2017
and September 2018. Our database consists of 199 patients [111- boys (55%), 88-girls (45%)], diagnosed
with AGE, and divided into four age groups: 0-1 year,
1-5 years, 5-10 years and above 10 years of age.
The data were collected from the patients’ files.
We collected clinical data (presence of vomiting, diarrhea, number of stools, consistency, presence of pathological products, fever, duration of symptoms,
weight, height, signs of dehydration), laboratory investigations (determination of acid-base balance,
electrolytes, blood glucose, inflammatory markers,
liver enzymes, parameters of the renal function, microscopic stool examination, determination of viral
antigens in the stool, cultures) and data regarding the
treatment. We excluded from the study patients with
chronic diseases such as malnutrition, chronic gastrointestinal disorders, or neurological pathologies,
which may affect the course of the disease.

FIGURE 2. Etiological distribution in the studied months

It was a retrospective, descriptive study. For the
statistical analysis, we used the Excel program and
expressed the results in percentages, mean value±
standard deviation (SD) and median value. We used
T-test to compare some of the results, with a statistically significant value of p< 0.05.

Results
The age range of the patients admitted in our clinic
with AGE was between 2 weeks and 14 years, mean
value±SD=2.45±2.5 years. The median value of the
age was 1.6 years.
The total number of patients included in our study199- was divided under four different age groups. The
highest number of patients having AGE, were children between 1-5 years of age, representing more than
half (55.3%) of the studied population. There were 63
patients aged between 0 and 1 year old (31.7%), 20
patients aged 5 to 10 years (10%) and 6 patients older
than 10 years of age (3%).
As seen in figure 1, the highest number of AGE
children admitted was in November followed by August.

FIGURE 1. Distribution of the number of patients throughout the year
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Rotavirus was found in 15.6% (31/199) of the patients; adenovirus in 9.5% (19/199); Campylobacter
spp. in 4 % (8/199), Salmonella spp. and Klebsiella
spp. each in 2 patients (each representing 1%), enteropathogenic Escherichia coli (EPEC) in 2.5% (5/199)
of the patients. In more than half of the patients
(65.3%) (133/199), the etiology of the AGE was not
determined. Rotavirus was found to be the dominating
confirmed pathogen in most of the months (figure 2).
The mean age±SD of the 31 patients with Rotavirus infection was 1.9±1.8 years with a median of 1.16
years. The mean age±SD of the 19 patients with adenovirus AGE was 2.75±1.9 years with a median age
of 2.58 years. There was no statistically significant
difference regarding the age of the patients with rotavirus and adenovirus (p=0.06).
The duration of the symptoms from the onset of
the disease until discharge ranged between 2-21 days,
mean value±SD=5.2±2.6 days, and the median value=4 days. One hundred twenty-five out of 199 patients needed IV rehydration (62.8%), while 25 patients received antibiotic treatment.
More than half of the patients had signs of moderate dehydration (53.3%-106/199 patients) and 39.6%
(79/199) signs of mild dehydration. Signs of severe
dehydration (1.5%-3/199 children) or hypovolemic
shock (0.5%) were rare. As shown in figure 3, rotavirus caused the highest number of total dehydrationmoderate dehydration in particular.

FIGURE 3. Grade of dehydration depending on the
etiology

More than half of the patients (51.75%) had metabolic acidosis (compensated or uncompensated). The
acid-base balance was normal in 50 patients (25.1%)
and was not determined in 38 patients (19.1%).
Hyponatremia was present in 21.1% of the children and hypoglycemia in 7.03% of them.

Discussions
Our study’s results were in line with the literature,
with children between 1-5 years is the most common
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age group affected by AGE. Rotavirus was the most
common etiology detected, followed by adenovirus.
Important to mention that in two-third of the cases,
the etiology couldn’t be detected. The dominant
months were November followed by August. Additionally, there wasn’t a significant difference regarding a predominance of viral or bacterial etiology in
certain months or seasons of the year.
In the study conducted by Chung and collaborates
(12) regarding the seasonal distribution of the different pathogens, the peak months of rotavirus and Norovirus were April and March respectively in contrast
to our results where the peak month for rotavirus was
February.
Forty to 60% of diarrheal cases remain without
identified etiology. As diagnostic and identification
techniques become more advanced and sophisticated,
the percentage of idiopathic diarrheal diseases will
decline correspondingly (1).
Dehydration represented the most common complication, mainly mild to moderate, while severe dehydration or hypovolemic shock was rather rare. Regarding acid-base imbalance, more than half of the
patients associated metabolic acidosis, mostly a compensated form. Other complications included hyponatremia and hypoglycemia. According to the World
Health Organization (WHO) (13): “Diarrheal disease
is the second leading cause of death in children under
five years old. It is both preventable and treatable.”
Death is usually due to loss of water and electrolytes,
leading to severe dehydration.
Studies of hospitalized children concluded that the
AGE cases with detected rotavirus were more severe
than the ones in which rotavirus wasn’t detected
(14,15,16). This includes more severe dehydration,
higher vomiting incidences, and increased necessity
of parenteral rehydration (4).
Due to the limited resources in low-income countries and the paucity of effective laboratory analysis,
the recognition of the clinical signs of dehydration remains a crucial factor in preventing morbidity and
mortality, and introduction of early treatment. In their
study, Dastidar and collaborators (17) aimed to outline the spectrum of electrolyte disturbances and correlate the parameters with the clinical picture. Their
enrolled study population included 200 children, and
their findings show 83% moderately dehydrated children. Based on their study, isonatremic dehydration is
the most common electrolyte disturbance found in
AGE, followed by hyponatremic dehydration. The
latter is more common in children receiving inadequately diluted oral rehydration solutions (ORS). Increasing awareness concerning the proper handling
and preparation of ORS is a key solution in helping to
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prevent hyponatremia in children suffering from AGE
(17,18).
When comparing rotavirus with non-rotavirus
AGE, according to Karampatsas et al. (19), presentations with metabolic acidosis and fever were more
frequent in children infected with rotavirus, hence
needing hospitalization more than children with AGE
due to causes other than rotavirus. An interesting finding was encephalopathy, occurring only in rotavirus
infections. Whether caused by rotavirus or other pathogens, the most commonly encountered extraintestinal manifestations were neurological complication.
Karampatsas and collaborates (19) concluded that
AGE due to rotavirus has a more prolonged and more
severe clinical course with surprisingly neurological
signs and seizures were frequently encountered. Rotavirus vaccines may successfully decrease these manifestations. In our patients, signs encephalitis were not
described.
AGE imposes a remarkable financial burden upon
healthcare systems and households, thus risking consequent impoverishment amidst families seeking
medical care (20). Therefore, despite the rotavirus
vaccine, diarrheal disease among children remains a
notable burden, especially in low-income countries.
The rotavirus vaccine managed to decrease the number of dehydrated children, hospital admissions, calls,
and visits owing to AGE caused by rotavirus (21). The
live- attenuated oral monovalent rotavirus vaccine
was proven to be highly effective, providing 85% protection against severe AGE caused by rotavirus and
100% protection against the most severe episodes of
dehydration (21,22).
At the moment, the treatment of AGE is limited to
infection control and symptomatic management, by
treating and preventing dehydration; no disease-modifying interventions currently exist.
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We have to mention some limitations of the study.
Being a retrospective study, the data in the patients’
files might be incomplete. Also, we did not take into
consideration the vaccination status because it was
not mentioned in all the files. The patients who have
pathological products in the stool at presentation are
not admitted in this clinic. Last but not least in our
laboratory analysis, only rotavirus and adenovirus can
be detected from a stool sample.

Conclusions
In our study, AGE affected children between 1 and
5 years of age primarily. Rotavirus was the leading
etiology found in most pediatric age groups in all 12
months of the year. More than half of the children admitted with AGE had complications, but mainly mild
or moderate dehydration. The number of patients in
which the etiology was not determined is still high,
despite the new techniques introduced for determination of the viral antigens in the stool.
Conducting our study was needed and beneficial in
order for us as local doctors to get familiar with what
we are dealing with in our “backyard”, in order to approach, treat and manage this disease in a more efficient way.
Future studies could aim to find objective data regarding the effects of vaccination in Romania in reducing the number of infections and the severity of
complications. It would be useful to do prospective
studies with clear study design, protocols of investigations, and treatment applied in the same way for all
the patients. In order to have a complete picture of the
etiology, patients with pathological products in the
stool, who are more likely to have bacterial infections,
should also be included in the study, in collaboration
with the Infectious Disease Department.
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