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ABSTRACT

BACKGROUND
Acute Encephalitis Syndrome (AES) is a common condition leading to hospitalisation of children in India. Infective aetiology
remains the most common cause till date. Various studies have been conducted to find out the aetiology, but very few studies on
the predictors of mortality and morbidity, particularly from east India.

This study was conducted to find out the causes of AES in children, clinical features, short-term outcome and predictors of
morbidity and mortality.

MATERIALS AND METHODS

A prospective, observational study was carried out including children aged between 1 - 12 yrs. with AES admitted to the Paediatric
Intensive Care Unit of a tertiary care hospital in eastern India. Duration of study was one year (June 2016 - May 2017). Total 109
children were enrolled. Aetiology and outcome were evaluated. Data was analysed by SPSS version 16.0, IBM, USA. Chi-square test
was applied at 5% significance level.

RESULTS

Among 109 children, 11 children left against medical advice. Total 98 children were included in this study. Out of these 40 (40.8%)
were below 5 yrs., 57 (58.2%) were male and 41 (41.8%) were female. Apart from fever most common presenting feature was
vomiting (86.7%) followed by convulsions (84.7%) and altered sensorium (82.7%). Bacterial meningoencephalitis was the most
common aetiology (45.9%) followed by viral encephalitis (29.6%) and in 24.5% cases no aetiology could be identified. Most
common sequelae were seizure (28.9%) followed by weakness (11.8%) and aphasia (9.2%). Outcome was complete recovery
(52%), sequelae (25.5%) and death (22.5%). Low GCS < 8, shock and patient requiring mechanical ventilation were associated

with poor outcome.

CONCLUSION

Bacterial meningoencephalitis and viral encephalitis are common causes of AES. Low GCS, shock and mechanical ventilation were

independent predictors for mortality in children.

KEY WORDS
AES, Outcome, Mortality, Sequelae.

HOW TO CITE THIS ARTICLE: Biswas R, Bhattacharya T, Mondal T, et al. A study on clinical features, aetiology, outcomes and
predictors of mortality and morbidity in children with acute encephalitis syndrome in eastern India. ]. Evolution Med. Dent. Sci.

2018;7(41):4462-4466, DOI: 10.14260/jemds/2018/995

BACKGROUND

Acute Encephalitis Syndrome (AES) is a constellation of
clinical signs and/or symptoms, i.e. acute fever with an acute
change in mental status and/or new onset of seizures. Other
clinical findings include an increased irritability, somnolence
or abnormal behaviour greater than that seen with usual
febrile illness.[1] These signs suggest an acute inflammation of
brain leading to a complex neurological syndrome that causes
significant morbidity and mortality. The condition is a
medical emergency and is caused by diverse aetiopathologies
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and encompassing various organ systems extending well
beyond central nervous system. The clinical features as well
as aetiology varies widely across the globe as well as in
various areas of same country.(?) Paediatricians in developing
countries face major challenge in treating AES due to lack of
adequate investigative facilities and wide range of presenting
features leading to diagnostic dilemma. Although, viruses are
regarded as the major aetiologic agents for AES worldwide,
the syndrome can be caused by a varied group of bacterial
and parasitic agents as well. The non-specific nature of
clinical features further makes the prediction of possible
aetiology difficult, thereby causing a delay in institution of
appropriate therapy. The paucity of data on the risk factors
predicting morbidity and mortality in paediatric AES cases is
also well appreciated. This study was conducted in a tertiary
care hospital in Eastern India with the objective of
documentation of wide variation of aetiology and clinical
features in childhood AES. This data was further analysed to
find an association of the clinico-aetiological profile with the
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outcome as well as to focus on the predictors of morbidity
and mortality in AES.

MATERIALS AND METHODS

This prospective observational study was conducted in
Paediatric Medicine Department of Calcutta National Medical
College involving children admitted with AES within a span of
one year from June 2016 to May 2017.

All hospitalised children of 1 - 12 years of age with AES
were included in the study. Children having evidence of
traumatic coma, febrile convulsion, seizure disorder,
hypoglycaemia, hypoxia, dyselectrolytemia, uraemia and
similar disorders were excluded from the study.

Detailed systemic and neurological examination were
done to identify the probable cause and to assess the severity
of neurological damage. Baseline investigations were done as
per protocol and special investigations like NS1 antigen, IgM
antibody against dengue, scrub typhus, serum and CSF IgM
for Japanese Encephalitis (JE) virus, CSF PCR for Herpes
Simplex Virus (HSV) and Varicella Zoster Virus (VZV), Widal
test, geneXpert for Tuberculosis (TB), HIV Elisa, HIV DNA PCR
and neuroimaging were done as per facility available.

Patients were managed symptomatically until a definite
cause was identified and then treated accordingly.

The clinical course of the patient was followed for a
period of twelve months after discharge. Outcome was
classified as complete recovery, sequelae development and
death. Neurological sequelae were determined by presence of
one or more of the following- seizure disorder, memory loss,
weakness, behavioural problem, abnormal extrapyramidal
movements, aphasia, blindness, deafness and cranial nerve
palsy.

Data were analysed by SPSS version 16.0, IBM, USA. Chi-
square test was applied at 5% significance level.

RESULTS

Total 109 children were admitted with AES during the study
period. Eleven children could not be included in the study, as
they left against medical advice. Among 98 children, 40
(40.8%) cases were below 5 years. Total male patients were
57 (58.2%) and female were 41 (41.8%) (Table 1).

Most of the patients belonged to lower socioeconomic
class (40.8%) followed by lower middle class (30.6%).
Majority of cases came from rural areas (57.1%). Forty-nine
(50%) patients presented during monsoon season, while 20
(20.4%) in winter and 15 (15.3%) in summer season
(Figure 1).

Bacterial meningoencephalitis was the most common
diagnosis seen in 45 (45.9%) children followed by viral
encephalitis in 29 (29.6%) and in 24 (24.5%) cases no
aetiology could be identified. @ Among  bacterial
meningoencephalitis, Pneumococcus were found in
10(22.2%) cases, Streptococcus pyogenes in 6(13.3%),
Haemophilus influenzae type B in 6 (13.3%), Mycobacterium
tuberculosis in 4 (8.9%), Salmonella typhi in 3 (6.7%), Staph.
aureus in 2 (4.4%) and E. coli in 2 (4.4%) cases. Scrub typhus
was found in 7 (15.6%) cases. In 5 (11.1%) cases, no
aetiology could be identified. Among viral encephalitis
Japanese Encephalitis was found in 16 (55.5%) cases, HSV in
5 (17.3%), Dengue in 3 (10.3%), Varicella zoster in 3 (10.3%)
and Measles in 2 (69%) cases. In bacterial
meningoencephalitis, 20 (44.4%) were in 1 - 5 years’ age
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group, 14 (31.1%) in 5-9 years and 11 (24.5%) were in 9-12
years’ age group. In viral encephalitis 13 (44.8%) were in 1-5
years’ age group, 12 (41.4%) in 5-9 years and 4 (13.8%) in 9-
12 years’ age group. In unspecified group 10 (41.7%) were in
1-5 years, 8 (33.3%) within 5-9 years and 6 (25%) were
within 9-12 years’ age group.

Apart from fever most common presenting symptom was
vomiting (86.7%) followed by altered sensorium in 81
(82.7%), convulsion in 73 (74.5%) and headache in 55
(56.1%) patients. Meningeal signs were positive in 58 (59%),
raised ICT in 52 (53.1%), focal neurological signs in 29
(29.6%), GCS < 8 in 18 (18.3%) and shock was present in 9
(9.1%) cases.

In this study convulsion developed in 26 (89.6%) cases of
viral meningoencephalitis, whereas it was seen in 27 (60%)
cases of bacterial meningoencephalitis and in 20 (83.3%)
cases in unspecified group. Altered sensorium was seen in
27(93.1%) cases in viral aetiology, 34 (75.5%) cases in
bacterial and in 20 (83.3%) cases in unspecified aetiology.
Meningeal signs were present in 32 (71%) cases in bacterial
meningoencephalitis, 12 (41.3%) cases in viral encephalitis
and 14 (58.3%) cases in unspecified aetiology. Focal
neurological signs were present in 8 (27.5%) cases of viral
encephalitis, whereas 15 (33.3%) cases had similar signs in
bacterial meningoencephalitis and in 6 (25%) cases in
unspecified aetiology. 8 (44.4%) cases with viral
meningoencephalitis presented with GCS < 8, whereas there
were 6 (33.3%) such cases in bacterial meningoencephalitis
and 4 (22.5%) cases in unspecified group (Table 2).

Serum sodium level was less than 130 mEq/L in 45
(45.9%) cases, out of which 17 (37.8%) died, 11 (24.4%)
recovered completely and 17 (37.8%) developed sequelae.
The outcome varied significantly [p= 0.000] (Table 3).

Most common sequelae was seizure disorder (28.9%)
followed by weakness (11.8%), extrapyramidal movement
(9.2%), aphasia (9.2%), cranial nerve palsy (9.2%) etc.
Among the patients who developed sequelae (n= 25), 8
(32%) had multiple sequelae. Among the survivors (n= 76),
51 (67.1%) had no sequelae (Table 4).

Among 98 cases 51 (52%) recovered completely,
25(25.5%) developed sequelae and 22 (22.5%) expired.
Among children with viral encephalitis (n= 29), 11 (37.9%)
recovered completely, 11 (37.9%) developed sequelae and 7
(24.2%) children  died. @ Whereas in  bacterial
meningoencephalitis (n= 45) 31 (69%) children recovered
completely, 7 (15.5%) developed sequelae and 7 (15.5%)
died. In the unspecified group (n= 24), 9 (37.5%) recovered
completely, 7 (29.2%) developed sequelae and 8 (33.3%)
died. The outcome varied significantly according to the
aetiology of AES [p= 0.034] (Table 5).

Maximum mortality was found in the group with GCS < 8
(61.1%) followed by shock (55.6%) and those who required
mechanical ventilation (55.3%). Maximum sequelae was
found in the group who required mechanical ventilation
(42.1%) followed by GCS < 8 (33.3%) and with seizure
(29%). Among the signs and symptoms, least alarming sign
was seizure and raised ICT where 61% patient had complete
recovery and most alarming was those who required
mechanical ventilation, where only 2.6% patients recovered
followed by those presenting with GCS < 8, where only 5.5%
recovered completely. Outcome varied significantly with the
presenting signs and symptoms [p= 0.000] (Table 6).
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Age Group (Years)| No. of Cases Sex- Male, Female Aetiolo Complete Sequelae Death
1-5 40 (40.8%) |23 (57.5%) 17 (42.5%) 8 | Recovery a
5-9 32 (32.7%) |19 (59.4%) 13 (40.6%) B(Z*Cti’gil 31(69%) | 7(15.5%) | 7(15.5%) 2(4)%10
n= =
- 0, 0, 0, .
9-12 26 (26.5%) |15 (5;';?’5)812105‘;2'3 %) Viral (n=29) 11 (37.9%) | 11(37.9%) | 7(242%) | 42,
. (1] e =
Total 98 (100%) 41(41.8%) U“(Srf’fch)‘ed 9(375%) | 7(29.2%) | 8(33.3%) | P0-034
Table 1. Distribution of Cases according to Age and Sex Total (n=98)] 51 (52%) |25 (25.5%) |22 (22.5%)
Table 5. Outcome in Relation to Aetiology
= 5] - -
B & - g 5 - ) g . o Signsand | Complete Sequelae Death
2 = o= 2 S g| g v Symptoms | Recovery
£ = L8 s CEX EXL| 8 Seizure
=) = 2 = = 3w 7] 0 0, 0,
2 S | = 5 g g g i (n=73) 45 (61.7%) [21 (28.8%)| 7 (9.5%)
Raised ICT o o o
T o > T 7 c (n=52) 32 (61.5%) | 5 (9.7%) |15 (28.8%) x
~ (91%) {(75.5%)| (60%) |(33.3%)| (71%) |(33.3%) GCS <8 2(8)=54.7
(n=45) 1 (5.69 3%) |11 (61.19 "
(n=18) (5.6%) [6(33.3%) (61.1%) p=0.000
Viral 26 | 27 | 26 8 12 8 Shock (n=9) | 2 (22.2%) | 2 (22.2%) | 5 (55.6%)
(ne20) [[B9-6%)] (93%) |(89.6%) | (27.5%) |(41.3%) |(44:4%) Mechanical
Ventilation
. 18 20 20 14 4 . 1(2.6%) (16 (42.1%)|21 (55.3%)
Unspecified| 6 (25%) Required
(n=24) (75%) |(83.3%)|(83.3%) (58.3%) |(22.3%) (n=38)

Table 2. Signs and Symptoms in Relation to Aetiology

Table 6. Outcome in Relation to Sign and Symptom

Sodium Complete
Level Death Recovery Sequelae
(mEq/L)
<130 (n=45)[17 (37.8%) |11 (24.4%)| 17 (37.8%)
130-135 o o o X 2(4)
(n=46) 5(10.9%) [36 (78.3%)| 5 (10.8%) 22907
>135 (n=7) 4 (57.2%) | 3 (42.8%) | p=0.000
Total
(n=98) 22 51 25

Table 3. Outcome in Relation to Serum Sodium Level
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Figure 1. Monthly distribution of Cases

Sequelae No. of Cases
Aphasia 7 (9.2%)

Seizure disorder 22 (28.9%)
Deafness 4 (5.2%)
Behavioural disorder 3(3.9%)
Extrapyramidal movement 7 (9.2%)
Memory loss 3 (3.9%)
Weakness 9(11.8%)
Loss of vision 3(3.9%)
Cranial nerve palsy 7 (9.2%)
No sequelae 51 (67%)

Table 4. Development of Sequelae among Survivors (n=76)
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DISCUSSION

AES is associated with significant morbidity and mortality,
particularly in a developing country like India. Infective
aetiology remains the most common cause till date. Various
studies have been conducted to find out the aetiology, but
very few studies have emphasised on the predictors of
morbidity and mortality, particularly from East India. The
aim of this study was to find out the cause of AES in children,
clinical features, short-term outcome and predictors of
morbidity and mortality.

In our study, majority were males (58.2%) and maximum
cases were below 5 years (40.8%). Previous Indian studies
also demonstrated male preponderance and the most
affected age group was also the same.34 Maximum (50%)
cases occurred during monsoon season, which corroborates
with the study by P Sharma et al(®) that also showed
maximum number of cases during monsoon season (53.7%).

We found that bacterial meningoencephalitis was the
most common cause of AES followed by viral encephalitis.
Our finding was consistent with the finding of Kumar et al.(6)
They showed bacterial meningoencephalitis to be the most
common cause (44.4%) of AES, whereas viral encephalitis in
34.6% cases. The study by Singh et al® found that pyogenic
meningitis was the most common cause (42%) followed by
non-JE viral encephalitis (25%) and JE ( 18%). In our study
among all the patients JE was found in 21.4%, whereas non-JE
was found in 8% However, Bokade et al®
demonstrated that maximum number of cases were due to
viral encephalitis (46.5%). Others were due to pyogenic
meningitis  (22.1%), cerebral malaria (15.9%) and
Tuberculous Meningoencephalitis (TBM) in 15.3% cases. We
found 8.9% cases of TBM. Another study by Kirti Gupta et al@
showed bacterial meningoencephalitis in 28.9% cases, viral
meningoencephalitis in 23.3% cases and in 38.9% cases no
aetiology were found. Among bacterial aetiology, they found
Pneumococcus (30.8%), Streptococcus pyogenes (15.4%),
Staphylococcus (7.6%), Enteric meningoencephalitis (5.6%)
and TBM in 8.9% cases which are almost similar to our
findings. Significant number of cases were of unknown

cases.
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aetiology, which were due to unavailability of required
laboratory investigations, many non-infectious causes or due
to presence of new virus.

In our study, the most common presenting symptom was
vomiting followed by convulsion and altered sensorium.
Vomiting was most common in bacterial meningoencephalitis
(91%). In comparison, altered sensorium was the most
common presenting feature in viral encephalitis (93%). Viral
encephalitis presented with convulsion in 89.6% cases as
compared to bacterial meningoencephalitis, where it was
seen in 60% cases and in unspecified group it was 83.3%
cases. Focal neurological signs were most common in
bacterial meningoencephalitis (33.3%) compared to viral
encephalitis (27.5%) and unspecified aetiology (25%).
Meningeal signs were most common in bacterial
meningoencephalitis (71%) compared to viral encephalitis
(41.3%) and unspecified group (58.3%). Low GCS was more
common in viral encephalitis (44.4%) than other groups.

Previous study conducted by Singh et al(”) showed that
fever and altered sensorium were most common presenting
feature in AES followed by headache and vomiting.
Convulsion was seen in 50% cases, whereas focal
neurological signs were present in 9.3% cases. Altered
sensorium was more common in viral encephalitis, which
corroborates with our study.

Similarly, Kirti Gupta et al® showed that fever and
altered sensorium were present in 100% cases. Seizure was
present in 71.1% cases and vomiting in 35.6% cases, which
were less than our study. Focal neurological signs were
present in 5.6% cases and meningeal sign in 35.6% cases,
which were also less than our study. They also showed
seizure and GCS < 8 were more common in viral aetiology and
vomiting and meningeal signs were more common in
bacterial meningoencephalitis, which are also seen in our
study. Another study by P Sharma et al(®) showed that seizure
was more common in viral meningoencephalitis (61.8%) than
bacterial meningoencephalitis (58.3%), whereas meningeal
signs were more common in bacterial meningoencephalitis
(66.7%) than viral encephalitis (52.9%) which also
corroborates with our study. In our study, clinical features
present in JE were similar to those seen in other studies.(7:8)

In our study, maximum mortality was found in
unspecified group (33.3%) followed by viral encephalitis
(24.2%). Maximum sequelae were found in viral encephalitis
(37.9%) followed by cases with unspecified aetiology
(29.2%) and least sequelae was found in bacterial
meningoencephalitis (15.5%). Complete recovery was
highest in bacterial meningoencephalitis (69%), whereas it
was almost same in unspecified and viral group (37%).
Similar result was shown by Bokade et al® in 2014. They
found mortality in 19.3% cases, sequelae in 26.7% cases and
complete recovery in 53.9% cases. But in their study
maximum mortality was found in viral encephalitis (44.1%)
followed by bacterial meningitis (38.2%). In contrast to our
study, they found maximum sequelae in bacterial
meningoencephalitis (61.7%) followed by viral encephalitis
(31.9%). Our study corroborates with the study by Kirti
Gupta et al(?) that showed highest mortality in the group with
inconclusive aetiology (50%) followed by viral group (25%)
and bacterial meningoencephalitis group (16.6%).

We found hyponatraemia (Na < 130 mEq/L) was
significantly associated with mortality and morbidity. Similar
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result was also found by Sambasivam et al.() They showed
significant mortality (23.3%) with hyponatraemia.

In our study various risk factors for mortality were
identified. GCS < 8, shock and those requiring mechanical
ventilation had highest mortality. Maximum sequelae were
found in those requiring mechanical ventilation followed by
those presenting with GCS < 8 and with seizure. Complete
recovery was maximum in those with seizure and raised ICT.
Previous study by Bokade et al®) showed that GCS < 8 at the
time of admission had 4.3 times greater risk of death as
compared to those subjects who had GCS 2 8 on presentation.
Similarly, other variables like refractory seizure, shock and
respiratory failure were other risk factors as seen in our
study. Kirti Gupta et al(2) showed that GCS < 8, shock, raised
intracranial tension and respiratory failure were the risk
factors associated with higher mortality. Meligy and his
colleagues in Egypt in 201800 showed mechanical
ventilation was a risk factor for fatality.

Some limitations were noted and must be acknowledged
in this study. The number of the study participants was not
high, thereby limiting power of the analysis. Being a tertiary
care centre based study, referral bias could not be ruled out.
Non-availability of specific investigations for many viral
aetiologies of AES was another limiting factor. Also the
children were not followed up for long-term complications
and sequelae. Despite these limitations, we hope that our
study would contribute in filling lacunae of our current
understanding of AES in developing countries, mostly in
eastern regions of India.

CONCLUSION

AES is associated with significant morbidity and high
mortality, particularly in a developing country like India.
With non-availability of many pathogen specific
microbiological investigations, aetiological agents may
remain elusive in a considerable number of cases. In our
study, mortality was highest in unspecified group and
sequelae was highest in viral encephalitis. GCS < 8, shock,
requirement of mechanical ventilation and hyponatraemia
were independent predictors of mortality in children with
AES.
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