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Abstract  

Background:  Non Traumatic Coma (NTC) in children is  
a common cause of admission in Pediatric Emergency Depart-
ments and is reported to result in high morbidity and mortality.  

Various etiological factors have been identified for NTC;  
however considerable regional diversity exists in these etio-
logical factors. The data from developing countries cannot  
be generalized until more researches are reported from several  

different areas.  

Aim of the Work:  To assess the etiology of non-traumatic  
encephalopathy in the Pediatric Intensive Care Unit (PICU)  

at Cairo University Children Hospital.  

Patients and Methods:  This prospective observational  
study was conducted in the Pediatric Intensive Care Unit  
(PICU) of the Children Hospital at Cairo University over a  

period of 1 year. The study included 150 patients admitted in  

the PICU due to disturbed consciousness. All patients were  

subjected to detailed history-taking and thorough clinical  

(especially neurologic) examination. For all cases, routine  

investigations were done in the form of: Complete Blood  

Count (CBC), kidney functions, liver functions, serum am-
monia, blood gases, brain CT and Fundus examination. Other  
investigations were individualized according to the history  

and examination results. For example: Cerebrospinal Fluid  

(CSF) analysis, expanded metabolic screen, Brain MRI,  

Electroencephalogram (EEG) and toxicological screening.  

Results:  The majority of our patients were aged between  

one month and three years (N=110=73.3%). The mean age  

was 2.88±3.9 years. Eighty-one patients (81) were males  
representing 54% of cases and sixty-nine patients (69) were  

females representing 46% of cases. The most common causes  

were septic encephalopathy (26% of cases), followed by  
metabolic encephalopathy (22% of cases), CNS infections  

(18.7% of cases), vascular causes (10.7% of cases) and toxic  

causes (7.3% of cases).  

Conclusion:  Infectious causes (septic encephalopathy and  
CNS infections) are the most common causes of admission  
to PICU with encephalopathy. Metabolic causes are also  

frequent and must be considered in our population due to high  

consanguinity rates. Early referral to Emergency Department,  
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early diagnosis and proper management are associated with  

better prognosis.  
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encephalopathy – Glasgow Coma Scale (GCS).  

Introduction  

NEUROLOGIC  dysfunctions represent a large  
part of the activity in the Pediatric Intensive Care  

Unit (PICU). Some common disorders such as  
acute encephalopathy or convulsions are difficult  
to diagnose, given that they may be the manifesta-
tions of several neurological and non-neurological  

dysfunctions. Some of the neurological dysfunc-
tions that require intensive care admission are  

associated with high morbidity and mortality [1] .  

Examples of neurological dysfunctions in the  
PICU include: Coma, especially with increased  
intracranial pressure and herniation, hydrocephalus,  

intracranial hemorrhages, stroke, seizures and status  
epilepticus, CNS infections, spinal cord injury and  

acute weakness (neuromuscular disorders including  
Guillain-Barre syndrome, myasthenia gravis and  
botulism) [2] .  

Non Traumatic Coma (NTC) in children is a  

common cause of admission in pediatric emergency  

departments and is reported to result in high mor-
bidity and mortality. Various etiological factors  

have been identified for NTC; however consider-
able regional diversity exists in these etiological  
factors with infectious problems suggested to be  
more common in developing countries. The data  

from developing countries cannot be generalized  

until more researches are reported from several  

different areas [3] .  

Sepsis-Associated Encephalopathy (SAE) is a  

poorly understood central nervous system condition  
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that is associated with severe sepsis and has a wide  

range of manifestations; from lethargy to overt  

delirium. There does not appear to be a correlation  
between a specific organism isolated and the degree  

of mental status changes observed [4] .  

Metabolic encephalopathies include a variety  

of disorders divided into three groups according  

to their pathophysiology; A) Endogenous intoxica-
tion due to accumulation of neurotoxic metabolites,  
B) Energy failure secondary to the lack of metab-
olites essential for brain functions and C) Acute  
water, electrolyte and endocrinal disturbances [5] .  
Metabolic encephalopathies must be considered  
in parallel with other common conditions such as  
sepsis, encephalitis, exogenous intoxication and  
brain tumors.  

Aim of the work:  To assess the etiology of non-
traumatic encephalopathy in the Pediatric Intensive  

Care Unit (PICU) at Cairo University Children  
Hospital.  

Patients and Methods  

This prospective observational study was con-
ducted in the Pediatric Intensive Care Unit (PICU)  
of Children Hospital, Cairo University over a period  
of 1 year. The study included 150 patients admitted  

in the PICU due to Disturbed Conscious Level  
(DCL) during the period from the beginning of  

March 2014 to the end of February 2015.  

Inclusion and exclusion criteria:  All the patients  
aged from 1 month to 18 years presenting with  

encephalopathy were eligible for inclusion in the  

study. Those with history of trauma or history of  

pre-existing neurological illness were excluded.  

All patients in the study were subjected to the  

following:  
1- Detailed history taking:  

• Demographic data including age and sex.  

• History suggestive of neurological disorders  
e.g. convulsions, headache, photophobia or  
behavioral changes.  

• History suggestive of other systems affection  
e.g. gastroenteritis, respiratory tract infections,  

fever, skin rashes, lethargy or poor feeding.  

• History of drug therapy or intake.  

• Family history including consanguinity, other  
affected siblings, similar family condition or  

family history of neurological disease.  

2- Careful clinical examination: (Daily especially  

neurologic examination):  
• Anthropometric measurements.  

• Vital signs on admission and on regular basis  
during hospital stay.  

• A meticulous general and systemic examination  
including skin, chest, cardiac and abdominal  

examination with assessment of coma score  
using either Glasgow or Morray coma scores  

on admission and on follow-up.  

• Full neurological examination focusing on  
signs of lateralization, brain herniation (uncal  
or cerebellar tonsillar herniation), size and  
reactivity of the pupils, pattern of respiration  
and abnormal motor activity (flaccidity, deco-
rticate or decerebrate rigidity).  

3- Investigations: For all cases, the following  
investigations were done:  
Complete Blood Count (CBC), kidney func-

tions, liver functions, serum ammonia (NH4),  
serum electrolytes, blood gases, urine ketones,  

urine analysis, blood glucose, brain CT and fundus  

examination. 

• Other investigations were individualized accord-
ing to the history and examination results. For  

Example: Cerebrospinal Fluid (CSF) analysis,  

expanded metabolic screen using tandem mass  
spectrometry, brain MRI/MRA/MRV, EEG and  

toxicological screen (if needed).  

Coma severity:  Based on score obtained using  
the modified glasgow coma scale. It was classified  
into mild (13-15), moderate (9-12) and severe (<8)  

[6] .  

Statistical analysis:  All statistical data were  
analyzed using SPSS version 15 (statistical package  

for social science). Descriptive statistics for quan-
titative variables, mean/median (as measure of  

central tendency), standard deviation/range, min-
imum and maximum (as measures of variability)  
were presented, for qualitative variables frequency  
and percentage were presented. The study variables  
were analyzed for their association with the out-
come by applying the chi-square test, Fisher's Exact  

test for qualitative variables & t-test, Mann Whitney  
test for quantitative variables and calculation of  

Odd's Ratio (OR) with 95% confidence interval  

(95% CI). Variables that were found significant  

(p-value <0.05) on univariate analysis (chi-square  

test, Fisher's exact test and t-test, Mann Whitney  
test) were further analyzed using multivariate  

(logistic regression) analysis.  



73.30%  
<3 years  

26.70%  
>3 years  

46%  
Females  

54%  
Males  
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Results  

This study included 150 patients admitted to  
the PICU due to disturbed conscious level during  
the period from the beginning of March 2014 till  
the end of February 2015.  

As regards the age distribution of the patients  

in our study, 73.3% of patients (1 10 patients) were  

below the age of 3 years, 26.7% (40 patients) were  
aged between 3-18 years Fig. (1). The mean age  
was 2.88±3.9 years. Age ranged from one month  

up to 18 years.  

As regards sex distribution, eighty-one patients  
(81) were males representing 54% of cases and  

sixty-nine patients (69) were females representing  
46% of cases Fig. (2) with slightly higher male  
predominance and a male: Female ratio (1. 17: 1).  

Fifty percent of our patients had consanguineous  

parents and forty-two percent had similar conditions  

in their families.  

As regards residence distribution, most of our  

cases were coming from Giza (37.3%) followed  

by Fayoum and Cairo (19.3% each), as well Upper  
and Lower Egypt. Most of our patients were ad-
mitted during the cold seasons of autumn and  

winter (62%).  

The main neurological presenting manifesta-
tions in our patients were Disturbed Conscious  

Level (DCL) (100%) followed by convulsions  

(59.3%) Fig. (3).  

The period of disease before referral ranged  

from one day to 33 days with a mean of (2.93 ±3.5)  
days. The highest percent was less than 3 days  
(29.3%), followed by 3-7 days (26.7%) (Table 1).  

Table (2) shows that at admission; the minimum  

GCS for coma cases admitted to Emergency De- 

partment was 3 (frequency of patients=7, repre-
senting 4.7% of patients), maximum GCS was 10  
(frequency of patients=20, representing 13.33%  
of patients), median GCS was 7 (frequency 50  
patients, representing 33.33% of valid patients).  

Mean GCS was 7.08± 1.36.  

The key imaging modalities and laboratory  

investigations that were done for our patients and  

helped in reaching the accurate diagnoses are  
illustrated in (Tables 3-7).  

In our study, the most common causes of non-
traumatic encephalopathy were sepsis (26%), fol-
lowed by metabolic causes (22%) including Inborn  
Errors of Metabolism (IEM) (8%), DKA (4.7%),  
hepatic coma (4.7%), hypernatermic dehydration  

(2.7%) and mitochondrial encephalopathy (2%).  

CNS infections accounted for (18.7%) of all  

patients including bacterial meningitis (2.7%),  

rabies encephalitis (1.3%) and viral encephalitis  

(14.7%). The vascular causes (10.7%) included  
intracranial hemorrhage (6.7%), ischemic infarc-
tions (2.7%) and arteriovenous malformations  
(1.3%).  

Toxic causes accounted for (7.3%) of all pa-
tients, while epileptic causes accounted for (5.3%)  

of cases. Immune cases i.e. ADEM represented  
(3.4%) of all cases, brain tumors represented (2%)  

of cases, hypertensive encephalopathy represented  

(2%) of cases and finally four cases (2.7%) passed  

undiagnosed.  

Table (8) shows that below the age of 3 years;  
septic, metabolic causes and CNS infections were  

the most prevalent etiologies. However, above the  
age of 3 years; metabolic, toxic and epileptic causes  

were more common.  

The detailed and specific etiologies of our cases  
are listed in [Fig. (4) and (Table 9)].  

Age distribution  

Fig. (1): Age distribution among patients under studies.  

Sex distribution  

Fig. (2): Sex distribution among patients under study.  
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Clinical presentations on admission  

Fig. (3): Distribution of encephalopathy cases admitted to  

PICU by clinical presentation on admission.  

Specific etiology  

Fig. (4): Distribution of encephalopathy cases admitted to  

PICU by specific etiology.  
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Table (1): Period of disease before referral among patients  

under study.  
Table (2): Distribution of coma cases admitted to Emergency  

Department by GCS at admission.  

Period of disease  
before referral  

Frequency  Percent  
Glasgow coma  
scale at admission  

Frequency  Percent  

<3 days  44  29.3  3  7  4.7  

4  6  4  
3-7 days  40  26.7  

5  5  3.3  

8-15 days  35  23.3  6  9  6  

7  50  33.33  
16-30 days  20  13.3  8  41  27.33  

9  12  8  
>30 days  11  7.3  

10  20  13.33  

Total  150  100  Total  150  100 

Table (3): CT finding descriptions (done for all patients).  Table (4): MRI finding descriptions (done for 14 patients).  

CT  Normal  +Ve  
finding  Total Description  MRI  

Normal  
(number) %  

+Ve Description  (number) %  

Brain:  

N 100 50 150 3 brain tumors  

% 66.7% 33.3%  100% 5 brain atrophy  

4 ischemic infarction  

3 encephalitis  

6 secondary hydrocephalus  

12 intracranial hemorrhage  

23 brain edema  

Table (5): MRA findings (done for 2 patients).  

Brain 1 (7.2%) 13 (92.8%) 
 

3 brain tumors  

4 ADEM* (widespread basal  

ganglia, thalamic, cortical  

lesions)  

3 PRES (posterior reversible  

encephalopathy syndrome)  

3 basal ganglia infarctions  

*ADEM: Acute Disseminated Encephalomyelitis.  

Table (6): EEG finding descriptions (done for 26 patients).  

MRA  +Ve Description  (number) %  
EEG  Normal  +ve  

finding  Total Description  

Brain 2 (100%) 2 Arterio-venous N 10 16 26 8 epileptic activity  

malformations % (38.5%) 
 

(61.5%) 
 

(100%) 
 

8 diffuse encephalopathy 
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Table (7): Key laboratory investigations for the major diag-
nostic groups.  

Investigation  Normal  Abnormal  Total  

Blood culture:  
N  12  39  51  
%  23.5%  76.5%  100%  

Ammonia level:  
N  120  30 (high)  150  
%  80%  20%  100%  

Lactate level:  
N  20  10 (high)  30  
%  66.7%  33.3%  100%  

Urine organic acids:  

N  9  11  20  
%  45%  55%  100%  

Amino gram:  
N  4  1 (beta  5  
%  80%  ketothiolase  

deficiency)  
100%  

20%  

Toxicological screening:  
N  2  10  12  
%  16.7%  83.3%  100%  

Reducing substance in urine:  
N  1  1  2  
%  50%  50%  100%  

Sugar chromatography:  
N  0  1 (mild increase  1  
%  0%  in fructose)  100%  

100%  

CSF analysis:  
N  8  28  36  
%  22.3%  77.7%  100%  

CSF culture:  
N  8  8 (all HSV)  16  
%  50%  50%  100%  

Muscle biopsy:  
N  1  1 (complex 1  2  
%  50%  deficiency)  100%  

50%  

Table (8): Age-specific etiology of encephalopathy cases  

admitted to PICU.  

Etiology/age  <3 years  >3 years  Total  

Septic causes  35 (23.3%)  4 (2.7%)  39 (26%)  

Metabolic causes  23 (15.3%)  10 (6.7%)  33 (22%)  

CNS infections  23 (15.3%)  5 (3.4%)  28 (18.7%)  

Vascular causes  15 (10%)  1 (0.7%)  16 (10.7%)  

Toxic causes  4 (2.7%)  7 (4.6%)  11 (7.3%)  

Epileptic causes  2 (1.3%)  6 (4%)  8 (5.3%)  

Immune (ADEM)  5 (3.4%)  0 (0%)  5 (3.4%)  

Brain tumors  0 (0%)  3 (2%)  3 (2%)  

Hypertensive  0 (0%)  3 (2%)  3 (2%)  

Undiagnosed  3 (2%)  1 (0.7%)  4 (2.7%)  

Total  110 (73.3%)  40 (26.7%)  150 (100%)  

Table (9): Distribution of encephalopathy cases admitted to  
PICU by specific diagnosis.  

Diagnosis  Frequency  Percent  

Septic:  39  26  
• Bronchopneumonia.  22  
• Bronchopneumonia + congenital heart.  8  
• Gastroenteritis.  7  
• Peritonitis (rupture appendix).  1  
• Post intussuception.  1  

Metabolic:  33  22  
1 - IEM:  12  

• Pyroglutamic aciduria.  3  
• 3 methyl crotonyl glycinuria.  3  
• Glutaric aciduria.  3  
• Beta ketothiolase deficiency.  1  
• Propionic acidemia.  1  
• Methylmalonic academia.  1  

2- DKA.  7  

3- Hepatic coma.  7  
• Hepatitis.  3  
• Galactosemia.  1  
• Hereditary fructose intolerance.  1  
• Cryptogenic.  2  

4- Hypernatremic dehydration.  4  

5- Mitochondrial encephalopathy.  3  

CNS infections:  28  18.7  
• Viral encephalitis.  22  
• Bacterial meningitis.  4  
• Rabies encephalitis.  2  

Vascular causes:  16  10.7  
• Intracranial hemorrhage (9 late-onset  

hemorrhagic disease, 1 tyrosinemia).  
10  

• Ischemic brain infarction (2 homocys-
tinuria-2 hereditary thrombophilia).  

4  

• Arteriovenous malformation.  2  

Toxic causes:  11  7.3  
• Organophosphorus poisoning.  4  
• Tramadol toxicity.  4  
• Carbamazepine toxicity.  2  
• Carbon monoxide poisoning.  1  

Epileptic causes:  8  5.3  
• Status epilepticus.  6  
• Epileptic encephalopathy.  2  

Immune causes:  5  3.4  
• ADEM.  5  

Brain tumors:  3  2  
• Posterior fossa tumor.  2  
• Intraventricular tumor.  1  

Hypertensive causes:  3  2  
• SLE.  3  

Undiagnosed causes  4  2.7  

Discussion  

Hospital emergency service is considered one  
of the most important hospital activities, being  
required for urgent conditions which need imme-
diate medical consultation and interference. Con-
sciousness requires normal functions of both cer- 
ebral hemispheres as well as the Ascending Reti- 
cular Activating System (ARAS). Coma is pro- 
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duced by diseases or conditions that cause bilateral  
cerebral cortical dysfunction. Coma is a neurolog-
ical emergency in children, with possibly unpleasant  

consequences [7] .  

The etiology of coma is often divided into two  

major categories, namely traumatic and non-
traumatic. Most epidemiological studies of coma  
in children have focused on traumatic coma [8] .  
Non-traumatic coma in children is a common cause  

of admission in pediatric emergency departments  
and carries a high morbidity and mortality risk [9] .  
Changes in consciousness level in a number of  
diseases are due to pathologic processes in the  

central nervous system. Pediatric Glasgow Coma  
Scale (GCS) is used to assess the mental state of  
pediatric patients. It is considered coma when the  

score is less than 12 for more than 6 hours [10] .  
Many children with loss of consciousness will  
eventually achieve complete neurological recovery.  
But depending on the cause of coma, a considerable  

number of children could end in morbidity or  
mortality [11] .  

This study is a prospective observational study  
conducted in the Pediatric Intensive Care Unit  

(PICU) of the Children Hospital at Cairo University.  
The study included all patients admitted in the  

PICU due to disturbed conscious level during the  
period from the beginning of March 2014 till the  
end of February 2015. The aim of this study is to  

assess the etiology of non-traumatic encephalopathy  

in the Intensive Care Unit at Cairo University  
Children Hospital.  

As regards age distribution of the patients in  

our study, seventy-three percent of patients (1 10  
patients) were below the age of 3 years, while  

nearly twenty-seven percent (40 patients) were  

aged from 3-18 years. The mean age was 2.88 ±3.9  
years and age ranged from one month up to 18  

years. As regards sex distribution, eighty-one pa-
tients (81) were males representing 54% of cases  

and sixty-nine patients (69) were females repre-
senting 46% of cases with slightly higher male  

predominance and a male: Female ratio (1. 17: 1).  

This might be explained by caring for the males  
more than females, which is unfortunately the  

character of some Egyptian families. Fifty percent  

of our patients had consanguineous parents and  
forty-two percent had similar conditions in their  

families.  

As regards residence distribution, most of our  

cases were coming from Giza (37.3%) followed  

by Fayoum and Cairo (19.3% each), as well Upper  
and Lower Egypt. These data show that our hospital  
has a wide catchment area. However, this incidence  

rate is mostly due to ease of transfer from Cairo  

and Giza and does not reflect the epidemiology of  

encephalopathy in these governorates. Most of our  
patients were admitted during the cold seasons of  

autumn and winter (62%).  

These demographic data come in agreement  
with the study made by Ahmed and associates [3]  
done in Aga Khan University Hospital in Karachi,  

where the mean age of cases who sought the emer-
gency room was 3.7 years and male: Female ratio  
was (1.4: 1). It is also in agreement with Wong  
and associates [12]  who performed a population-
based study in the Northern UK showing a mean  
age of 2.4 years and a male: Female ratio of (1.26:  
1). This may be explained by the fact that this age  
group (below 3 years) is more susceptible to serious  
diseases requiring urgent interventions. Also in the  

study by Khodapanahandeh and Najarkalayee [9] ,  
the mean age of cases was 2.7 years; however  

female patients were more than males with a male:  

Female ratio (0.7: 1) which could be due to the  
difference in demographics in comparison to Egypt.  

The main neurological presenting manifesta-
tions in our patients were disturbed conscious level  
(100%) followed by convulsions (59.3%).  

Vomiting, lethargy, poor feeding and fever were  

particularly evident in infancy while headache and  

paralysis were evident in older children. This was  
supported by Wong and associates [12]  and Khod-
apanahandeh and Najarkalayee (2009) [9] .  

The duration of stay is one of the indicators to  
evaluate the efficiency of medical care in the PICU.  

The duration of stay ranged from (one day: 90  

days) with a mean duration of (8.7 ±9.6 days) and  
a median of (6 days).  

These data showed that the shorter the duration  

of admission, the higher the incidence of survival  

without disability. This is in agreement with the  
study of Cook et al., [13]  who reported that the  
long duration of ICU stay increased the mortality  
risk by 40%-60%.  

In our study, the most common causes of non-
traumatic encephalopathy were sepsis (26%), fol-
lowed by metabolic causes (22%) including IEM  

(8%), DKA (4.7%), hepatic coma (4.6%), hyper-
natermic dehydration (2.7%) and mitochondrial  

encephalopathy (2%).  

CNS infections accounted for (18.7%) of all  

patients including bacterial meningitis (2.7%),  

rabies encephalitis (1.3%) and viral encephalitis  

(17.3%). The vascular causes (10.7%) included  
intracranial hemorrhage (6.7%), ischemic infarc- 
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tions (2.7%) and arteriovenous malformations  
(1.3%).  

Toxic causes accounted for (7.3%) of all pa-
tients, while epileptic causes accounted for (5.3%)  

of cases. Immune cases i.e. ADEM represented  
(3.4%) of all cases, brain tumors represented (2%)  

of cases, hypertensive encephalopathy represented  

(2%) of cases and finally four cases (2.7%) passed  

undiagnosed.  

This is not totally supported by Vijayakumar  

and associates [14]  who stated that CNS infections  

were found to be the most common cause of non-
traumatic coma in children. In our study this may  
explained by the presence of many hospitals for  
treatment of febrile and infectious diseases to  

which cases of CNS infections are referred. How-
ever, the type of infection seems to vary in different  

regions [15] .  

Our results come in agreement with Ahmed  
and associates [3]  who stated that infections (in-
cluding sepsis and CNS infections) were the most  
common cause of childhood coma representing  
(50%) of cases followed by metabolic causes  

(26%), then poisoning and epileptic causes each  

representing (10%).  

Khodapanahandeh and Najarkalayee [9]  stated  
that infection was the most common etiology  

(32.7%) followed by epilepsy (29.4%) then meta-
bolic causes (7.3%).  

On the other hand, status epilepticus was seen  

in only (5.3%) of our cases; in contrast to a study  

by Vijayakumar et al., [14] , in which status epilep-
ticus contributed to more than one fourth of their  

cases.  

Conclusions:  
The most common causes of non-traumatic  

coma in childhood were septic causes followed by  

metabolic causes then CNS infections. Early referral  

to Emergency Department, early diagnosis and  
proper management are associated with better  

prognosis.  

Recommendations:  
-  A complete history and physical examination  

including neurological examination can provide  

valuable clues to the underlying etiology.  

-  Evaluation of each patient with DCL admitted to  
PICU by proper scoring system (GCS, Morray)  

is mandatory and follow-up with this objective  
method is helpful to detect early deterioration.  

-  Metabolic encephalopathies are common and  
caused by a large number of etiologies. A system-
atic investigation is necessary, including neuroim-
aging and laboratory tests. Diseases that are  
amenable to treatment should be considered first.  
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