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Gastroenteritis contributes greatly to the morbidity of infants and 
children in common pediatric practice. It is one of the major causes 

leading to death in infant age groups in developing countries. Often the 
associated malnutrition and bronchopneumonia complicates the clinical 
picture and leads to a poor prognosis.1 Although the majority of infan­
tile diarrheas reported are to be of unknown origin,2 bacterial etiology 
is an important factor from the epidemiologic and therapeutic points 
of view.

In this study we will present our experience with acute gastroen­
teritis in 483 infants treated at the Contagion Service of the Hacettepe 
Clüldren’s Hospital within a period of 12 months.

Material and Methods

From September 1973 to September 1974, 483 infants with acute 
gastroenteritis defined as diarrhea with or without vomiting, fever and 
abdominal pain of less than two weeks duration, were admitted to the 
infants, contagion service. This comprised 10.4 % of all the medical 
pediatric admissions to this hospital.

The age of the patients ranged from 1 day to 3 years. One hundred 
and fifty three were female, 330 were male.

For the analysis of acute gastroenteritis, the following information 
was extracted from the charts: Age, sex, season of admission, type of 
dehydration, serum CO2 and electrolytes, hemoglobin, throat and stool
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cultures, conditions associated with acute gastroenteritis, duration of hospi­
tal stay, assessment of malnutrition and outcome of the patient’s illness.

Throat and stool cultures (either from the stools or by rectal swab) 
were obtained upon admission and were processed by the previously 
described methods.3-4 Any salmonella or shigella organisms recovered 
were grouped with use of commercial grouping sera. Typing of E. Coli 
was performed by the slide method against polyvalent OB antisera A and 
B (Difco labs).

Results
The ages of 483 children are tabulated in Table I. About 90 % of 

the patients were infants between 1 day and 12 months of age. The 
majority of the patients were admitted during the summer or autumn 
months (Figure 1).

AGE
TABLE I

OF INFANTS WITH GASTROENTERITIS
Age Number of cases Percent

1-30 days
2-6 months
7-12 months

12-24 months
Over 24 months

43 8.9
271 56.1
121 25.0
34 7.1
14 2.9

Total 483 100

Figure 1
Seasonal incidence of acutc gastroenteritis in infants and distribution of admissions into 

months
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Two hundred and eighty three patients (58.5 %) had marasmus 
(Table II). Of these, about one forth had 1st degree, about half had 
2nd degree and about one fourth had severe (3rd and 4th degree) malnu­
trition.5

TABLE II
SEVERITY OF MALNUTRITION IN 283 CASES

Degree of malnutrition Number of cases Percent

1 st 70
2 nd 139
3 rd 49
4 th 25

24.7
49.2
17.3
8.8

Total 283 100

In 419 patients serum electrolytes, CO2 content and type of dehyd­
ration were determined. (Table III).

TABLE III
TYPE OF DEHYDRATION

Type of dehydration Number of patients Percent

Hypotonic (Na < 120 mEq/L) 41
Hypertonic (Na > 150 mEq/L) 49
Isotonic 329

9.7
11.6
78.7

Total 419 100

The majority of the patients had isotonic type of dehydration 
(78.7 %). Hypotonic and hypertonic type of dehydrations were observed 
in about 10 % of each. The incidence of hypertonic dehydration was 
higher in the newborn period (16.2 %) in comparison to the other age 
groups (Table IV). The same was true for hyponatremia in the age 
group of 7-12 months (12.3 %). The incidence of acidosis was higher 
in both groups, namely the age group of 1-30 days (49 %) and the age 
group of 2-6 months (44 %). Two thirds (65.8 % or 112 out of 170 
cases) of the patients who had acidosis were infants between 1 day and 
6 months old.

Anemia (hemoglobin less than 10.5 gm/dl) was seen in 33.4 % 
of the patients or in 140 cases (Table V).
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TABLE IV
AGE DISTRIBUTION OF SERUM ELECTROLYTES IN 419 PATIENTS WITH ACUTE GASTROENTERITIS

Age
Total 

number

Number 
and % with 

hyponatremia

Number and % 
with 

hypernatremia

Number and 
% with isotonic 

dehydration

Number 
and % with 

acidosis

Number and % 
with 

hyperkalemia

1-30 days 40 4 (% 10 ) 7 (% 16.2) 29 (% 73.8) 19 (% 49 ) 1 (% 2.5)
2-6 months 234 18 (% 6.6) 29 (% 10.6) 187 (% 82.8) 103 (% 44 ) 12 (% 5.1)
7-12 months 111 15 (% 12.3) 10 (% 8.2) 86 (% 79.5) 34 (% 30.6) 9 (% 8.1)

13-24 montlis 24 4 (% 20.0) 0 ( - ) 20 (% 80.0) 8 (%33.3) 6 (% 25 )
2 years 10 0 - 3 (% 30.0) 7 (% 70.0) 6 (% 60 ) 0

Total 419 41 (% 9.7) 49 (% 11.6) 329 (% 78.7) 170 (% 40.5) 28 (% 6.6)
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TABLE V
AGE DISTRIBUTION OF ANEMIA

Age Number of patients Percent

1-30 days 9 20.9
2-6 months 76 27.4
7-12 months 39 32.2

13-24 months 10 29.4
2 years 6 42.8

The stool culture results are tabulated in Table VI. The majority 
of the patients (79 %) had non-invasive E. Coli in their stool. 9.2 % of 
the patients had salmonella (paratyphi B.) The incidence of pathogenic 
E. Coli and Klebsiella were 3 %, Shigella and proteus were 1.8 % for 
each respective organisms, pyocyancus was seen in 1.4 %. Throat cul­
tures grew of normal flora in the majority (43.6 %). Beta hemolytic 
streptococcus was observed in 5.5 % of the patients (Table VII).

TABLE VI
STOOL CULTURE RESULTS IN INFANTS WITH ACUTE 

GASTROENTERITIS

Type of Bacteria Number of patients* • Percent

Non invasive E. coli ( 384 79 %
Salmonella (Paratyphi-B) 43 9-2 %
Pathogenic E. coli 15 3.0 %
Klebsiella 15 3.0 %
Shigella 8 1.8 %
Proteus 9 1-8 %
Pyocyancus 7 1 -4 %

♦Some patients had more than one bacteria grown in cultures.

TABLE VII
THE RESULTS OF THE THROAT CULTURES

Type of Bacteria Number of patients* Percent

Normal flora 211 43.6 %
E. coli 99 20.4 %
Staph aureus 70 14.4 %
A. Acrognes 42 8.6 %
Beta hemolytic streptococcus 27 5.5 %
Candida Albicans 15 3.0 %
Proteus 10 1.8 %
Pyocyancus 9 1.8 %

♦Some patients had more than one bacteria grown in cultures.
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Conditions and complications associated with acute gastroenteritis 
are summarized in Table VIII. In addition to accompanied marasmus 
in 58.5 %, bronchopneumonia was the most commonly associated infec­
tion (33.2 %). Then sepsis and urinary tract infections were other 
commanly associated conditions (29.3 % and 13.4 %).

TABLE VIII •
CONDITIONS AND COMPLICATIONS ASSOCIATED 

WITH ACUTE GASTROENTERITIS
Type Number of patients Percent
Bronchopneumonia 161
Malnutrition 283
Sepsis and other infections 142
Urinary tract infection 65
Rickets 39
Subdural effusion 19
Meningitis 12
Ileus 5

33.2 %
58.4 %
29.3 %
13.4 %
8.0 %
3.9 %
2.4 %
1-0 %

Table IX summarizes the duration of hospital stay in 413 patients. 
About half of the patients (45.3 %) required 4-7 days of hospitalization.

Seventy of 419 patients died (16.7 %). Fourty of these (62.8 %) 
expired within the first three days of hospitalization. Twenty patients 
(28.5 %) died of various complications, 8 or more days after admission 
(Table X).

TABLE IX
DURATION OF HOSPITAL STAY

Duration of hospitalization Number of patients Percent
1-3 days 55
4-7 days 219
8-15 days 103
Over 15 days 36

11.2 %
45.3 %
21.3 %
7.4 %

TABLE X
DAY OF DEATH AFTER ADMISSION

The day patient
expired after admission Number of patients Percent
1 st day 23 
1-3 days 21 
4-8 days 6
Over 8 days 20

% 32.8
% 30.0
% 8.5
% 28.5

Total 70 % 100.0
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Discussion
Acute gastroenteritis is common in the infantile age groups and 

comprises high percentage of pediatric hospital admissions.6 This is 
more true for the developing countries. In fact 10.4 percent of the total 
admissions to Hacettepe Children’s Hospital and more than half of 
the admissions (483 out of 944) to the infant contagion ward during a 
period of 12 month from September 1973 to September 1974, were due 
to acute gastroenteritis. Ninety percent of these patients were below 
the age of 12 months and two thirds of the total series were infants 
between one and six months in whom severe dehydration necessitated 
hospitalization. In our series, the incidence of diarrhea was higher 
during the summer and fall months when viral infections of the gas­
trointestinal tract are more prevalent in this country.

Types of dehydration were similar to those reported in the literature, 
mostly isotonic in type.7 The acidosis was more frequent in the first six 
months of age.

About sixty percent of our infants had marasmus, 33 % had anemia 
and one third of the patients had complicated bronchopneumonia or 
sepsis which again are reported to be common causes for pediatric 
admissions in this country.5 Those complications necessitated longer 
hospitalization. In fact, only 11 percent of the patients were discharged 
within the first 3 days after admission 45 % required a stay period 
of4to7days, one-fifth stayed up to 15 days and 17 percent needed 
a hospitalization of longer than two weeks.

Mortality among these 419 patients was 16.7 % which again fits 
previously published figures from this center.8 Fourty-three or two-thirds 
of the infants expired during the early days, namely within 3 days of 
hospitalization. The late deaths occurred due to complicating conditions 
such as congenital heart disease, neonatal hepatitis, neoplasms, etc.

Bacteriological studies disclosed that most of the infants (43.6 %) 
had normal flora in the throat cultures. Among the gram negative orga­
nisms E-Coli and A. aerogenes were more prevalent, being seen in 
20.4 % and 8.6 %, respectively. Beta hemolytic streptococci was encoun­
tered in 5.5 % of the infants. These figures are in accord with a recent 
report which analyses the throat culture results in three Ankara hospi­
tals for children.9

In our scries the stool cultures grew of non-pathogenic bacteria, 
namely non-invasive E. Coli in 79 % of the cases. Bacterial pathogens 
such as salmonella, shigella and enteropathogenic Escherichiae coli 
(EPEG) have generally been accepted as causative agents of gastrocn-
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tcritis.10 Salmonella paratyphi-B was cultured in the stool of 9.2 % 
of the infants we studied. EPEC and shigella were grown in 3 % and 
1.8 % of the patients. Klebsiella was found in 3 %, protcus and pyocyane- 
us were grown in 1.8 % and 1.4 % of the infants. Bacterial pathogens 
were reported, to be responsible for acute infantile gestroenteritis in 
36 % of the reported cases (varying from 4 % to 62 %).6>10’1G Our 
figures are in accord with the reports in the literature. In a study carried 
out in infants and young children in a health center located in the suburb 
of Ankara, the incidence of EPEC was found to be 5 %.4 In the same 
study, examination of 125 healthy children in an adjacent village showed 
EPEC and shigella to be present in the stool cultures of 3.2 % and 
0.8 % respectively.4 In this community salmonella and shigella infec­
tions in infants are sporadically seen17 and EPEC causing hospital epide­
mics have also been observed.3-17 The published perennial studies 
from Europe and North America in children with diarrhea had given a 
mean virus isolation rate of 14 % (ranging from 2.5 % to 
25 %).6> ■*-15-,G-18- 19 However in many studies in children with 
acute gastroenteritis, neither viral, nor bacterial pathogens could, be 
isolated, in about 60 % of cases (ranging from 37 % to 96 %).6-8-12’14 
Recently a causative virus in acute infantile diarrhea was described.20 
In various studies using electron microscopy techniques a structurally 
specific virus in stools from infants and children with acute gastroenteritis 
was identified throughout the world. The agent initially was termed as 
orbovirus,20- 21 others have suggested the name of rotavirus,22 reovirus­
like agent23 and duovirus.24 The agent described by many centers is 
structurally, if not entirely identical. Now the name of infantile gastroen­
teritis virus (IGV) is preferred. IGV infection is estimated to be the cause 
of approximately 50 % of the cases of gastroenteritis in hospitalized, 
patients under 6 years of age. Evidence in favor of IGV as a cause of 
disease in man comes from its observation in stools, intestinal juice and 
small bowel mucosa in acute disease.20 It is rarely found in convalescent 
cases or control subjects and gave rise to infection when experimentally 
administered to an adult volunteer.21 Other viruses are being detected 
in the stools of patients with acute diarrheal disease, but their significance 
as causes of d.iarrhea has not been adequately assessed, particularly in 
children.

In the light of the above studies, it is conceivable to say that the 
majority of the infants in our series who had non-pathogcnic bacteria 
in their stools might have been suffering from viral gastroenteritis. 
Future virologic studies in infantile gastroenteritis in this country might 
shed light on tliis subject.



ACUTE GASTROENTERITIS IN INFANTS 43

Summary

A total of 483 infants between 1 day and 3 years of age who were 
admitted to the infant contagion ward of Hacettepe Children’s Hospital 
because of acute gastroenteritis within a period of 12 months were studied. 
The seasonal incidence, types of dehydration, associated conditions, bacté­
riologie studies and factors influencing the course and outcome were 
analysed. Acute gastroenteritis was mostly observed in the summer and 
autumn months. The majority of the affected infants were younger 
than 6 months and isotonic type dehydration was the most common type. 
Infantile marasmus, bronchopneumonia, anemia, sepsis and urinary 
tract infections were tire commonly associated conditions. Throat cul­
tures disclosed normal bacterial flora in the majority. In our scries, 
viral studies were not carried out, but 97 % of the patients had non-invasi­
ve E. Coli in their stools. About 20 % of the stool cultures grew from 
bacterial pathogènes including salmonella, EPEC, klebsiella, shigella 
and others, in decreasing frequency.
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