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Abstract:
Objectives: To determine the incidence of hospital admission for acute gastroenteritis (AGE) in
children below 5 year and to identify factors, that probably, reduce the hospital admission in
these cases.
Patients and Methods: Descriptive study (Longitudinal hospital based study) during the period of one
year in Paediatric Department, Misurata teaching hospital. All hospital admissions, of children
under the age of five and older than two month, with clinical symptoms of acute gastroenteritis
were included in the study. Before entry to study, clinical assessment of degree of dehydration
was performed. Dehydration severity was categorized and treated according to the level of
dehydration either mild, moderate, or severe dehydration. The main outcome measures are
percent body weight gain at rehydration and at resolution of illness.
Results: Based on the results of this study, AGE was estimated at a rate of 11.6% from the total hospital
admission (1092) in children below 5 years. 49 patients (38%), 58 patient (46%), and 20 patient
(16%) were diagnosed clinically as mild, moderate, and severe dehydration respectively (84%
mild-moderate dehydration). In our unit 96 patient (76%) were managed by intravenous fluid.
28 patient (85% from oral rehydration solution [ORS] treatment group) responded to ORS
treatment and were discharged without intravenous fluid.
Conclusion: It is very clear from our results that ORS can be very effective if appropriately used to
patients with mild and moderate dehydration. ORS administered in the observation room or at
home with close follow-up will effectively reduce hospital admission.
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Introduction:
Acute gastroenteritis (AGE) is inflammation of
the mucous membranes of the gastrointestinal
tract, and is characterised by vomiting and/or
diarrhoea. The most common causes are
viruses, but bacterial and protozoal AGE
occurs, particularly in developing countries.
Vomiting and diarrhoea can be non-specific
symptoms in children, and the diagnosis of
viral gastroenteritis should be made after
careful exclusion of other causes.
Acute diarrhoea is defined as the abrupt onset
of increased fluid content of stool above the
normal value of 10 mL/kg/day.1 In practical
terms it is associated with increased frequency
and fluid consistency of stools and
characterized by the passage of loose or watery
stools (>3 loose or watery stools/day) that lasts
less than 2 weeks.2 Dehydration and electrolyte
losses associated with untreated diarrhea cause
the primary morbidity of AGE.
Infants with acute diarrhea are more prone to
dehydration than are older children, because
they have a higher body surface-to-volume
ratio, a higher metabolic rate, relatively smaller
fluid reserves, and they are dependent on others
for fluid.

A United Kingdom study estimated that an
average of 10 100 new episodes of infectious
intestinal disease in children aged less than 5
years of age are seen in general practice each
week.3 In the United States there are 1–2
episodes of acute diarrhoea per child below 5
years of age annually, with 220 000 hospital
admissions (approximately 10% of all
admissions for children in this age range) and
325–425 deaths per year.4,5
Estimation of incidence of hospital admission
for AGE in young children is essential. Such
estimates are important in assessing preventive
measures, and in evaluating the costeffectiveness of hospital management of AGE
compared to home management. Oral
rehydration solution (ORS) seems to be here to
stay. Abundant literature supports its
advantages over intravenous (IV) therapy in
otherwise healthy children.
This study provides information that will assist
the health care provider in making an accurate
assessment and develop a rational and costeffective strategy and policy for management
of children with AGE.
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Objectives
To determine the incidence of hospital
admission for AGE in children below 5 year
and to identify factors and provide essential
data, that probably, help to reduce the hospital
admission due to AGE.
Patients and Methods:
Design: Descriptive study (Longitudinal
hospital based study) in the Paediatric
Department, Misurata teaching hospital, from
March 2007-Februry 2008.
Study Sample: All hospital admissions, of
children under the age of five and older than
two months who presented to paediatric
department with clinical symptoms of acute
gastroenteritis were included in the study.
Prospectively collected data on AGE admitted
cases include; history, clinical examination
(with degree of dehydration), investigations,
and treatment (Details of relevant clinical
information, investigation, and treatment were
recorded on a data collecting form). Data from
150 subjects were expected to be available for
analysis (140 subjects are estimated, with
precision of ± 5 % using a 95 % confidence
interval).The sample size was increased to
allow for possible loss.
Participants - inclusion criteria
Eligible children presented with history of
acute diarrhea (≥3 watery stools per day for no
more than seven days).
Participants - exclusion criteria
 Children those with frank protein-energy
malnutrition.
 Clinical signs of a coexisting acute systemic
illness (e.g. meningitis, sepsis).
 Immunodeficiency.
 Underlying severe chronic diseases.
 Food
allergy
or
other
chronic
gastrointestinal diseases
 Poor compliance
In our study the following definitions were
adapted:
Before entry into study, clinical assessment of
degree of dehydration was performed.
Dehydration severity was categorized using
criteria and divided patients into subgroups for
mild (3%--5% fluid deficit), moderate (6%--9%
fluid deficit),or severe (>10% fluid deficit,
shock, or near shock) dehydration.6
Interventions:
Children aged 2 to 60 months, who presented
with signs and symptoms of, acute dehydration
caused by vomiting and/or diarrhea, presumed
to be caused by gastroenteritis, were enrolled
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and rehydrated and treated according to the
level of dehydration either orally with ORS
(WHO standard ORS) or with intravenous fluid
or with both. Maintenance therapy was given
according to the age and general condition of
the child. All participants were weighed pretreatment and post-treatment and underwent
initial and final measurements (if relevant) of
their serum electrolytes, blood urea, CBC, and
glucose levels, along with urine analysis. Other
investigations were requested according to
patient condition.
Primary outcome measure(s): Diarrhoea
duration defined as the time in hours from the
first to the last abnormal (loose or liquid) stools
preceding a normal stool output.
The main outcome measure were percent body
weight gain at rehydration and at resolution of
illness (weight at resolution of diarrhea −
admission weight ÷ weight at resolution of
diarrhea).
It was recommended that for children receiving
care in a hospital setting, prompt discharge be
considered when the following levels of
recovery were reached:
 Sufficient rehydration achieved as indicated
by weight gain and/or clinical status.
 IV fluids not required.
 Adequate family teaching had occurred.
 Medical follow up was available via clinic
visit.
Results:
Based on the results of this study, AGE
estimated at rate of 11.6% from the total
hospital admission (1092 patients annually) in
children below 5 years. The majority of
children of AGE admitted were younger than 2
year (87%). Duration of diarrhea (prior to
admission) was ≤ 3 days in 77 patients (61%)
where length of stay was also considerably
longer than 48 hours in 43% of admitted cases
(Table 1).
Table 1: Duration of Hospital Admission in
Children with AGE
Duration of Admission
(Hours)
<24 hr
24-<48 hr
48-72 hr
>72 hr

No.

%

31
41
24
31

24
32
19
24
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Categorization of dehydration based on clinical
examination showed; 49 patients (38%), 58
patient (46%), and 20 patient (16%) were
diagnosed clinically as mild, moderate, and
severe dehydration respectively (84% mildmoderate dehydration) and based on percent
body weight gain (PBWG) show 79 patients;
34 patient (27%) their percent of dehydration
were 3%-5% and 45 patient (35%) their percent
of dehydration were <3%, are admitted to
hospital.
Regarding type of dehydration, 101 patients
(80%) of cases of AGE were Isonatremic
dehydration, where 15% was secondary to
hypernatremic dehydration (Figure 1). In
isonatremic dehydration 60 patients (72%)
were less than 1 year and just 30% of them had

used ORS at home prior to admission. In
hypernatremic patient (Figure 2), 79% were
less than 1 year and 73% of them had used
ORS at home prior to admission. Total patient
used ORS at home
(prior to admission) were
56 patients (44% from the total cases of AGE).
In our unit 96 patients (76%) were managed by
intravenous fluid (deficit and maintenance) and
ORS used as ongoing loss. ORS used as the
initial treatment (as deficit and ongoing loss) in
33 patient (26%). 5 patients (15% from ORS
treatment group) failed to respond to ORS
treatment and were shifted to intravenous
treatment. 28 patient (85% from ORS treatment
group) respond to ORS treatment and were
discharged without intravenous fluid (Table 2).
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Figure 1: Types of dehydration in Children with AGE.
Table 2: Response to ORS Treatment.
ORS used as the initial treatment in 33 patients (26%)
Respond to ORS treatment
Failed to respond to ORS treatment
28 patients (85% from ORS
5 patients (15% from ORS treatment
treatment group)
group)
Discussion:
The annual rate of hospitalisation related to
gastroenteritis in children under five is about
11.6% and majority of cases of AGE are among
children below two years.
In developed countries, there are 220 000
hospital admissions below 5 years of age
annually, and with approximately 10% of all
admissions for children in this age range
attributed to AGE. Most hospitalizations and
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deaths due to diarrhea occur in the first year of
life.4,5
In our department, fluid replacement given to
dehydrated children are according to degree of
dehydration which assessed by clinical
examination. If dehydration is correctly
assessed, appropriate fluid replacement is the
mainstay of management and most infants and
children can be rehydrated safely
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Hypernatremia
>1 year 21%
21%

Hypernatremia
>1 year 79%
79%

Figure 2: Rate of Hypernatremic Dehydration in Children with AGE.
Based on clinical examination; 49 patients
(38%) and 58 patient (46%) were diagnosed
clinically as mild and moderate dehydration
respectively. These, indicate that, significant
number of mild and moderate dehydration
(84%), diagnosed on the basis of clinical signs,
are admitted in our hospital and could result in
substantial cost to the healthcare system
especially in our resource-deficient hospital.
Several studies have shown that admission rates
can vary widely between institutions. One study
noted up to an 18-fold difference in admission
rates for children with gastroenteritis when
comparing the admission practices of
emergency departments. The authors were
unable to explain these differences on the basis
of objective analysis of the various
populations.7 Perrin JM et al. compare
variations in rates of hospitalization of children
in three urban communities. They noted an
unexplainable 2-to 3-fold difference in
admission rate for gastroenteritis.8 In my
opinion, any study that uses an outcome that
depends on a multitude of interrelated factors
(e.g. admission rate) may be difficult to
generalize or compare it to other populations
and different hospital setting.
Despite, the majority of cases of AGE admitted
to our department were mild to moderate
dehydration where ORS is indicated, in our
study 99 patients (78%) were managed by IV
fluid, included patients who failed to respond to
ORS treatment and shifted to IV treatment and
patients who exclusively treated by IV fluid.
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Our results show the frequent use of IV fluid to
admitted cases of AGE, compared to the use of
ORS, if we consider the majority of admitted
cases were mild to moderate dehydration (84%
from the total admitted cases) where ORS was
indicated.
As indicated in different literatures that ORS is
suitable for use among children throughout the
world,9 ORS is still not widely accepted by
quite numbers of paediatrician and General
practitioners in different countries. In the
United States, where children with all forms of
dehydration are treated with IV fluids rather
than ORS,10-15 and approximately 30% of
practicing paediatricians withhold ORS for
children
with vomiting
or
moderate
dehydration.16
Use of ORS, seems self-evident, one national
survey of physicians in emergency care
facilities indicated that many would treat mild
dehydration with IV therapy, and half would
always or routinely use IV therapy for a
moderately dehydrated child aged <2 years.17
In our study we found WHO standard ORS
used as the initial treatment (as deficit and
ongoing loss) in just 33 patients (26%) where
successful results after treatment of ORS where
seen in majority of cases. 28 patient (85% from
ORS treatment group) were responded to ORS
treatment and discharged without IV fluid, and
just 5 patient (15% from ORS treatment group)
failed to respond to ORS treatment and were
shifted to IV treatment. It is very clear from our
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result that, ORS can be very effective if
appropriately used to dehydrated children.
Substantial in vitro and in vivo data support the
role of continued nutrition and oral rehydration
in
improving
gastrointestinal
function,
biochemical, and clinical outcomes.18-19
Duggan C et al. found that early administration
of ORS for acute diarrhea leads to fewer office
clinic, and emergency department (ED) visits,20
and to potentially fewer hospitalizations and
deaths. Early ORS will probably encourage
earlier resumption of feeding, and data indicate
that resolution of acidosis might be more rapid
with ORS than with IV fluid.21
In one systematic review, IV and ORS were
compared in children with mild to moderate
dehydration. No significant differences were
found between IV and oral therapy with regard
to duration of diarrhoea, time spent in hospital
and weight at discharge from hospital.22 A
more recent systematic study by Fonseca BK et
al, review of 16 randomised controlled trials
(RCTs) (1545 children with AGE) confirmed
these findings.23
Based on our study, length of stay was also
considerably longer than 48 hours in 43% of
admitted cases. Average length of stay in this
study (2.3 days) was substantially shorter than
that reported in other studies (3.9 days).24
Higher admission rates in our department with
shorter length of stay may reflect a less severe
spectrum of illness.
Better management involving more widespread
use of oral rehydration solution, can reduce
admission, length of stay in hospital and can be
cost-effective. Evidence-based clinical care
guideline for AGE, in children aged 2 months
to 5 years in Cincinnati Children's Hospital
Medical Center, recommended that those
patients who are treated in the hospital setting
and who are eligible for the AGE guideline be
placed as short stay patients with a discharge
goal of 23 hours or less.25
Our results imply that 127 hospital admissions
occur annually attributed to AGE. Based on a
standard estimate of $1244 per admission of
AGE cases, seen in other hospital,26 the direct
cost of this hospital care is very high compared
to our resources. Australian Royal Alexandra
Hospital for Children, estimated mean total cost
per episode of rotavirus gastroenteritis was
$1744 for children admitted to hospital and
$441 for children not admitted.27
Many non-dehydrated or mildly dehydrated
children based on PBWG; 79 patient, (34
patient [27% from the total admitted cases],
their percent of dehydration were 3%-5%, and
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45 patient [35% from the total admitted cases],
their percent of dehydration were <3%), were
admitted to hospital, and received unnecessary
IV fluids and investigations. These patients can
be treated as outpatient with close follow-up or
rehydration in observation room with ORS
given by the mother, without investigation or
IV fluid. This policy reduces hospital
admission to AGE cases and result in
substantial savings to our healthcare system.
Furthermore a recent systematic review,
support our results and suggested that
supplementary laboratory tests, including
serum electrolytes, to assess patients with acute
diarrhea usually are unnecessary and often
unhelpful and non-specific.28
Atherly-John YC, in a randomized trial of ORS
versus IV rehydration for dehydrated children
in a paediatric emergency department,
demonstrated shorter stays in emergency
department (as observation), improved parental
satisfaction with oral rehydration.29
In my experience, with regard to therapy of
dehydration with ORS in observation room,
when indicated, are clinically sound, but at the
same time not widely practiced by many
hospitals. Most of our staff physicians treat
dehydrated children with intravenous fluid
replacement to provide full replacement of
fluid and electrolyte deficits and to meet
maintenance needs. Furthermore the patient is
hydrated over few hours, generally while the
intestine is put to "rest" by allowing nothing to
eat or drink. The reasons for this practice are
probably due to the demands of the public for
expected forms of therapy, which are
technologically advanced and produce quick
results. Most of us have used this approach (IV
fluid replacement) and found it to be highly
successful and satisfactory. The question we
need to answer, why should we change our
practice?
The experience with oral rehydration solutions
is compelling. Over 85% of dehydrated
children in our study can be successfully
rehydrated with intensive use of glucoseelectrolyte solutions (WHO standard ORS)
without the need to place an IV fluid. The
argument made in favour of this therapy, it is
less expensive and has fewer complications.
This type of therapy can be administered in the
patient's home if the child is only mildly
dehydrated or can be given in the observational
room for children with mild and moderate
dehydration. Although the oral rehydration
solutions commonly used in this country are the
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standard WHO formulas, they appear to be
adequate for treatment.
Conclusion and Recommendations:
AGE is a major cause of hospital admissions in
young children, and large savings to the
healthcare system are possible if it can be
prevented. The goal of the clinical assessment
is to provide a starting point for treatment and
to conservatively determine which patients can
safely be sent home for therapy, which ones
should remain for observation during therapy,
and which ones should immediately receive
more intensive therapy. Children need to be
assessed carefully for signs of dehydration.
Children without dehydration can be managed
safely with ORS at home and should be offered
their normal fluids and ORS to the ongoing
loss. Children with severe rehydration require
hospital admission and we recommend those
with lesser degrees of dehydration to be
observed in the paediatric observation room,
ORS Room, (ORS Observation Room) for 46 hours where treatment are given by mothers,
and early review to ensure rehydration is
occurring appropriately, to confirm that their
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