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ABSTRACT

Acute gastroenteritis (AGE) is a serious disease and is one of the most im-
portant causes of early childhood mortality in developing countries. The neuro-
logic manifestations can be propounded as primary symptoms of AGE.

In order to determine the rate, clinical presentations, and outcome of patients
with AGE who presented with neurologic manifestations and compare them with
patients without neurologic symptoms, we reviewed the records of children 1
month to 14 years of age having AGE along with neurologic presentations, i.e.
either convulsion or encephalopathy alone or together who had been admitted to
the pediatric intensive care unit (PICU) of the Children’s Hospital Medical Cen-
ter (CHMS) from September 1996 till August 1998.

Among all the patients admitted at that time, 7% (75 patients) had AGE, of
which 60% (45 patients) had concomitant neurologic symptoms including 4%
who had convulsion alone, 20% had encephalopathy alone, and 36% showed both
of the symptoms.

Of the patients who had AGE with neurologic symptoms, 36% initially pre-
sented with neurological manifestations without gastrointestinal symptoms. The
duration of admission at PICU and the mortality rate among patients with AGE
were significantly more in the patients with neurologic symptoms in comparison
to those without neurologic symptoms.

According to our findings, neurologic symptoms may be the first manifesta-
tion of AGE and are likely to increase the risk of mortality in AGE.
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INTRODUCTION arrhea and can mislead the clinician to diagnose primary cen-
tral nervous system (CNS) diseases.* In this study, we reviewed

AGEhas a global distribution. It remains one of the major
causes of childhood morbidity and mortality in developing
countries.'** The neurologic symptoms are among the frequent
manifestations of AGE reported in 5% to 45% of children with
AGE.*>%7 Neurologic symptoms include lethargy, confusion,
irritability, headache, convulsion, and stupor or coma.** The
neurologic manifestations often precede the appearance of di-
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75 patients who were severely ill enough to be hospitalized
due to AGE at the PICU with focus on neurologic manifesta-
tions.

MATERIAL AND METHODS

We retrospectively evaluated records of the patients,
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between | month of age to 14 years of age, admitted
during the period of September, 1996 to the end of Au-
gust 1998 at the PICU of CHMC who were diagnosed
with AGE. Seventy-five patients had AGE of whom 45
had neurologic symptoms. Neurologic manifestations
were divided into three groups: convulsion alone, en-
cephalopathy alone, and encephalopathy and convulsion
together. Encephalopathy was defined as a complex of
at least two of the following symptoms on admission:
irritability, severe headache, lethargy, and decreased level
of consciousness. Convulsions were verified either on
the basis of the history taken on admission or during the
course of hospitalization. None of the patients had a pre-
vious history of any kind of neurological disorders. De-
mographic data, presenting sings and symptoms, labora-
tory results and the final outcome were reviewed and
compared between the patients with neurologic symp-
toms and the patients without neurologic symptoms.

RESULTS

Among the 1040 patients who were admitted at the
PICU of CHMC, 75 cases (7%) were affected by AGE,;
45 of them had neurologic symptoms. In other words,
60% of the patients with AGE had neurologic manifes-
tations: 4% had convulsions alone, 20% had encephal-
opathy alone, and 36% had both convulsions and en-
cephalopathy. Most of the patients in this group (48%)
were within one to four years of age who were admitted
more frequently during the summer (51%). The mean
age of children with neurologic manifestations was less
than the other group (2.5 vs. 3.1), without a statistically
significantly difference (P value= 0.08) (Table I). It seems
that the mean age of children with convulsions alone was
significantly lower in comparison with patients without
neurologic symptoms and those with encephalopathy
alone but the number of the patients was too little for
further conclusion. The mean duration of encephalopa-
thy was 2.8 days and there were 2 episodes of seizures in
average among the patients with convulsions. The length
of PICU admission was significantly less among patients

without AGE (3.2+2.1; 1-7 days) in comparison to chil-
dren with neurologic symptoms (5.6+3.4; 1-16), but no
differences were detected within the former groups. By
contrast, no signific ant differences in terms of sex, mean
age, or laboratory findings were recorded between pa-
tients with neurologic symptoms and without neurologic
symptoms (Table I and II). The clinical manifestations
of the patients are summarized in Table II.

The duration of illness was less among the children
with neurologic symptoms in comparison with the groups
without neurologic presentations ana was most likely less
than 48 hours in the groups with convulsion alone com-
pared to the group with eicephalopathy alone. 69% of
the patients with AGE ha 1 fever above 39°C at the time
of admission. This character was seen more in the group
with neurologic findings and also in the children with
convulsion alone, but statistical analysis wasn’t signifi-
cant among them (P value=0.12).

Bloody diarrhea and signs of dehydration were de-
tected in 5% and 59 % of the patients respectively, which
were not significant among the children with or without
neurologic symptoms and also within the three groups
of patients with neurologic symptoms.

The paraclinical findings of these patients are sum-
marized in Table III. The biochemical and hematologic
findings were not significantly different among the pa-
tients without neurologic symptoms and the group of
patients with neurologic symptoms. Although CSF
(cerebal spinal fluid) examination was abnormal in 12%
of the patients, the CSF culture was positive in only one
case which was Klebsiella, and blood culture was also
positive for the same organism. This patient was a six-
month-old boy who was admitted with convulsions and
encephalopathy without response to supportive therapy
who died on the second day of admission.

7% of the patients had positive stool cultures with
Shigella spp. All of this group of patients had neuro-
logic symptoms and were slightly more prominent in the
group with convulsion and encephalopathy. They were
also in the younger age group, i.e. less than 4 years of
age.

Table I. Main characteristics of patients with acute gastroenteritis with and without neurologic symptoms.

Main Characteristics Patients without Patients with

neurologic symptoms | neurologic symptoms | P value

No= 30 40% | No=4§ 60 %
Mean age (yr) 3.1+4.2 2.5+4.7 NS*
Duration of illness before hospitalization (day) 33+4.1 1.8+2.3 <0.05
Length of PICU stay (day) 32421 56+34 <0.05
Final outcome (death) 2(3%) 13(17%) <005

*NS: not significant, p value >0.05
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Although all patients had received antibiotic and sup-
portive therapy, the mortality rate was significantly dif-
ferent among the patients without neurologic symptoms
in contrast to the other groups (2 vs. 13) (p value=0.01).
The mortality rate was alsohigher among the young chil-
dren with either convulsion alone or convulsion with en-
cephalopathy who had positive cultures.

DISCUSSION

AGE isusually characterized by diarrhea, abdominal
pain, fever, and vomiting. Other manifestations such as
sepsis, acute abdomen, seizure, and encephalopathy are
also reported.*®? Neurologic manifestations have often
been reported in the course of AGE.*>!In particular,
convulsions and encephalopathy have been the first pre-
sentations of young children affected with infectious or-
ganisms such as Shigella spp, Salmonella spp, Rotavirus,
Echovirus infection, and during Escherichia coli 0157
associated hemolytic uremic syndrome.! Their incidence,

however, ranges in different reviews as varying from 5%
to 45%.4>% Our survey of children with AGE includes
only the patients who were admitted to the hospital with
clinical symptomatlogy severe enough to be hospitalized
in the intensive care unit. Therefore, the study is limited
to selected patients with AGE. In this group of 75 pa-
tients, 4% had convulsions and 56% had different neu-
rologic manifestations that we defined as encephalopa-
thy either with or without convulsion. The rate of con-
vulsion alone was less in our study in comparison with
the report from the Middle East, in which among 117
patients with AGE, 53% had neurologic symptoms: 11%
had convulsion alone, 22% had encephalopathy alone,
and 20% had convulsion and encephalopathy.*

The mechanism involved in the development of con-
vulsion and encephalopathy in gastroenteritis is poorly
understood. Direct invasion of the central nervous sys-
tem by the organismis very rare and was positive in only
one of our paitents.*'? Fever itself has been implicated
as a cause of neurologic manifestations, with rapidly in-

Table I1. Comparison between patients with acute gastroenteritis with and without neurologic symptoms regarding neurologic manifesta-

tions.
Patients with neurologic symptoms
Main Patients without Convulsion Encephalopathy Convulsion & Total
Features neurologic symptoms | alone alone Encephalopathy
No. % No. % No. % No. % No. %

Patients 30 40 3 4 15 20 27 36 75 100
Sex

Male 18 24 2 3 9 12 15 20 44 59

Female 12 16 1 8 12 16 31 41
Age (yr)

<1 9 12 2 3 3 4 7 9 21 28

1-4 14 19 1 1 9 12 13 17 37 49

5-10 7/ 9 - - 2 3 7 9 16 22

>10 - = = - 1 1 - - 1 1
Duration of
Illness (hr)

<48 13 17 <) 4 5 i, 14 19 39 52

>48 17 23 - - 10 13 13 17 43 57
Fever (39°C) 17 23 3 4 11 15 21 28 51 69
Dehydration 16 21 2 3 10 13 16 21 44 59
Bloody diarrhea 1 1 1 1 - - 2 3 4 5
Final outcome 2 3 2 3 4 5 7 9 15 20
(death)
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Table III. Paraclinical findings among the patients with acute gastroenteritis with and without neurologic symptoms regarding neurologic

manifestations.
Patients with neurologic symptoms
Main Patients without Convulsion Encephalopathy Convulsion & Total
Features neurologicsymptoms | alone alone Encephalopathy
No. % No. % No. % No. % No. %

WBC; 15000(mm?) 10 13 3 4 6 8 15 20 34 45
Na (mEq/L)

<130 3 4 1 1 2 3 3 4 9 12

>150 2 3 1 1 1 | 4 5 9 12
Blood sugar (mg/dL)

<50 1 1 - - - - 1 1 2 3

>150 2 3 1 1 - - 1 1 4 5
Abnormal LP* 1 1 2 3 2 3 4 5 9 12
Positive culture

Blood 1 1 - - - - 1 1 2 3

CSF - - - - 1 1 - - 2 3

Stool - - 1 1 1 1 3 4 5 i

*LP; Lumbar puncture was done only for 34 cases. (Abnormal LP was defined as at least one of these findings:
CSF sugar<2/3rds blood sugar, CSF protein>45 mg/dL or CSF leukocyte count>5).

creasing temperature causing convulsions in susceptible
children. 113

High fever was the most common presenting symp-
tom in our study where the mean age of the children with
convulsion was less than the mean age of the patients
with encephalopathy alone (1.9 yr vs. 5.4 yr). However,
the possibility of encephalopathy accompanying AGE,
due to neurotoxin secreted by the organism directly af-
fecting the nervous system without invasion, may play a
major role in the development of gastroenteritis espe-
cially in the younger age group with a relatively large
absorptive area of the gastrointestinal tract.'*!* Nearly
2/3rds of our patients with neurologic symptoms were
less than four years old. Disturbances of electrolytes and
blood sugar are often mentioned as the possible contrib-
uting factors in the neurologic mainfestations of AGE
which had been seen occasionally in our patients with-
out any difference between the two groups with or with-
out neurologic manifestations.

The neurologic manifestations preceded the gas-
trointestinal symptoms in 36% of our patients, which
was reported to be 24-30% in other studies.**!' This
emphasizes the difficulty in making the correct diagno-
sis during the admission.

Finally, the duration of symptoms before hospitaliza-
tion was less and the length of the intensive care unit
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stay was more in the patients with neurologic symptoms
than in those without. Furthermore, the mortality rate
was higher among patients with neurologic symptoms.
This number was greater in our study than other studies
due to the severity of the illness among our patients who
were admitted to the PICU. #1617

In conclusion, our data show the importance of neu-
rologic symptoms in children with AGE. Physicians
should be alert to the relatively high frequency of neuro-
logic manifestations in childhood AGE, as it may be the
initial presentation, requiring early diagnosis and appro-
priate management to improve the outcome.
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