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Abstract 

Aim: Long-Term Morbidity and Functional Outcome of Japanese Encephalitis in Children. 

Methods:  A prospective study was conducted in the Department of Pediatrics, Shri Krishna 

Medical College and Hospital, Muzaffarpur, Bihar, India. Children aged up to 12 years 

admitted with acute encephalitis syndrome (AES) were subjected to laboratory tests for 

detection of JE. Anti-JE IgM antibody capture (MAC) ELISA was performed on cerebrospinal 

fluid and serum samples using ELISA kit. Diagnosis of JE was confirmed by detection of anti- 

JE IgM antibody in cerebrospinal fluid (CSF), or both in CSF and serum samples. Patients with 

positive results were included in this study. Background demographic and relevant clinical data 

and results of various laboratory investigations including magnetic resonance imaging (MRI) 

of brain were noted. Discharged patients were followed up for two years at out-patient 

department and detailed clinical examination was done to document clinical status.  

Results: A total of 300 children with features of AES were screened, and 100 (33.33%) 

children (55% boys) were diagnosed with laboratory confirmed JE during the study period.  

Anti-JE IgM was detected in both CSF and serum in 80 children, and in only CSF in another 

20 children.  20 cases (20%) died during the hospital stay.  At the time of discharge, 30 children 

(30%) had severe sequelae, 9 (9%) had moderate sequelae, 10 (10%) developed minor 

sequelae, and 32 children (32%) showed full recovery as per LOS. Motor deficit was noted in 

40 children (50%) at discharge; quadriparesis in 25, hemiparesis in 8, and monoparesis in 2 

child. EEG was performed in 50 children, 35 (70%) were abnormal. Till the end of the study, 

20 children (20%) were on AED. Among cases under follow-up, 60 children were school-

going. Poor scholastic performance was observed in 10 (20%) children in the long term; 

another 10 of them became drop-outs due to motor deficits, behavioral problems and 

apprehension of seizures.  

Conclusion: Considering high mortality and long term morbidities, preventive aspects of the 

disease need to be prioritized. 
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Introduction 

Japanese encephalitis (JE) is a mosquito-borne disease and the leading cause of viral 

encephalitis in Asia. Children bear the greatest burden of JE disease, as most adults have 

developed immunity to infection. In Indonesia, surveillance studies have recently confirmed 

JE to be an endemic human disease across the country.1,2  
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The impact of JE results from the acute hospitalization — which is often lengthy — as well as 

from death and long-term sequelae of disease. A fatal outcome occurs in about 10—30% of 

patients.3-5 Disability rates of up to 50% are commonly reported, and rates of 70% or higher 

have been documented.6-8 Disability in a household member has a significant impact on the 

family, and the economic burden of disability is well recognized.9,10  

A simple assessment tool to measure the extent of disability after JE has recently been 

developed and validated.11 The Liverpool Outcome Score enables a rapid appraisal of the 

practical level of disability. A key purpose of the tool is to predict the likelihood that a child 

will be able to live independently. It is suitable for use by a range of health professionals, 

requires minimum training, and does not require any equipment for implementation; thus, it is 

suitable for use in developing country settings where specialized equipment is not always 

readily available. 

 

Sequelae at hospital discharge have been reported by clinicians in 31—37% of Indonesian 

children after JE disease, and death reported in 10-16%.1,2 There is little information on the 

extent of disabilities, and no published literature on subsequent follow-up of children after 

discharge, so no information on persistence of sequelae or death post-discharge is available. 

Assessment of disability at least 3—6 months after hospital discharge has been shown to 

predict long-term status.12  

 

Material and methods 

A prospective study was conducted in the Department of Pediatrics, Shri Krishna Medical 

College and Hospital, Muzaffarpur, Bihar, India from April 2019 to July 2021, after taking the 

approval of the protocol review committee and institutional ethics committee. After taking 

informed consent detailed history was taken from the patient. 

 

Methodology 

Children aged up to 12 years admitted with acute encephalitis syndrome (AES) were subjected 

to laboratory tests for detection of JE. Anti-JE IgM antibody capture (MAC) ELISA was 

performed on cerebrospinal fluid and serum samples using ELISA kit . Diagnosis of JE was 

confirmed by detection of anti- JE IgM antibody in cerebrospinal fluid (CSF), or both in CSF 

and serum samples. Patients with positive results were included in this study. They were 

managed as per standard guideline including empirical broad spectrum antibiotics and 

acyclovir, maintenances of fluid, electrolyte, acid-base balance and euglycemia, management 

of raised intracranial pressure, control of seizures, management of nosocomial infection and 

other complications, and rehabilitation therapy.13 Background demographic and relevant 

clinical data and results of various laboratory investigations including magnetic resonance 

imaging (MRI) of brain were noted. Discharged patients were followed up for two-and-a-half 

years at out-patient department and detailed clinical examination was done to document clinical 

status. They were provided with symptomatic and supportive management during these visits. 

EEG was performed in children with history of seizures either during hospital stay or during 

follow-up. After documentation of full recovery, patients were kept under telephonic follow-

up till the end of the study. The Liverpool Outcome Score (LOS) 14,15  previously validated in 

Indian children 16, was used in the present study for functional grading of disability at discharge 

and during follow-up. It assesses motor, cognition, self-care and behavior using ten questions 

to parents or caregivers, and observation of response to five simple motor tasks given to the 

child. Outcome grading was assigned based on minimum score obtained in any of the domains. 

Based on score obtained, LOS classifies outcome as full recovery, minor sequelae, moderate 

sequelae, severe sequelae, and death. 
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Statistical analysis 

Descriptive statistics were used. Data were analyzed using IBM Statistical Package for Social 

Sciences version 21.0  

 

Results  

A total of 300 children with features of AES were screened, and 100 (33.33%) children (55% 

boys) were diagnosed with laboratory confirmed JE during the study period.  

 

Table 1: prevalence of AES 

Total no of children AES % 

300 100 33.33 

 

 

Table 2: gender distribution 

Gender No. % 

Male 55 55 

Female 45 45 

 

Anti-JE IgM was detected in both CSF and serum in 80 children, and in only CSF in another 

20 children.  

 

Table 3: Age distribution of children 

Age  in  years No. % 

Below 1 years 5 5 

1-5 years 40 40 

5-12 55 55 

 

5 children were below 1 year of age, 40 between 1-5 years and the rest between 5-12 years age 

group; median (IQR) age of study population was 6.5 year 5 month. Most common clinical 

features were fever (n=100, 100%), altered sensorium (n=90, 90%), seizures (n=65, 65%), 

signs of meningeal irritation (n=48, 48%) and headache (n=37, 37%). Glasgow Coma Scale 

of 8 or less was observed among 21 children (21%) at admission. Median (IQR) duration of 

symptoms before admission and duration of hospitalization was 4 (2,6) days and 15.9 (12, 23.2) 

days, respectively. MRI of brain could be performed in 50 children, of which 35 (35%) were 

abnormal. Common sites of involvement were thalamus (n=40, 80%), basal ganglia (n=30, 

60%), cortex (n=23, 46%), brainstem (n=15, 30%), medial temporal lobe (n=12 24%) and 

cerebellum (n=4, 8%). Hemorrhagic lesion was found in 5 children (10%) in addition to 

involvement of other parts of brain; 2 had cerebral hemorrhage and 1 had subdural hemorrhage. 

20 cases (20%) died during the hospital stay.  

At the time of discharge, 30 children (30%) had severe sequelae, 9 (9%) had moderate sequelae, 

10 (10%) developed minor sequelae, and 32 children (32%) showed full recovery as per LOS. 

 

Motor deficit was noted in 40 children (50%) at discharge; quadriparesis in 25, hemiparesis in 

8, and monoparesis in 2 child. With rehabilitation therapy, satisfactory motor improvement was 

noted in majority of children (70%) within the first year of follow-up. Behavioral abnormalities 

evolved fully at 1 month of discharge and were noted among 32 children; predominant features 

were excessive anger (n=22), irritability (n=12), aggressiveness (n=8), sudden bouts of 

unexplained cry or laughter (n=5), and irrelevant talking (n=2). 6 children were unable to 

recognize family members initially, and the problem persisted in one of them. At the end of 

follow-up, abnormal behavior persisted in 13(26%) children. 
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In the acute phase of the disease, 65 children presented with seizures, mostly of generalized 

tonic clonic type; 30 of them needed two or more anti-epileptic drugs (AEDs). EEG was 

performed in 50 children, 35 (70%) were abnormal. These children were having recurrent 

seizures and AED was continued during follow- up. Among 12 children receiving AEDs at 2 

years, therapy was stopped in six as they were seizure free with normal EEG, but 5 children 

had relapse of seizures after stoppage of drugs, and therapy was restarted. Till the end of the 

study, 20 children (20%) were on AED. 

 

Among cases under follow-up, 60 children were school-going. Poor scholastic performance 

was observed in 10 (20%) children in the long term; another 10 of them became drop-outs due 

to motor deficits, behavioral problems and apprehension of seizures. Dystonia was noted in 20 

children (25%) at the time of discharge, which improved substantially within first 6-9 months. 

3 children showed persistence of language problem, 2 with motor aphasia and another with 

global aphasia. Feeding problems were seen predominantly in first 6 months of follow-up; 

mostly due to motor deficit, in- coordination and abnormal behavior. 

 

Table 4: Morbidity Profile in Children with Japanese Encephalitis at Various Stages of 

Follow-up 

Morbidity At discharge (n=80) 6 mo (n=65) 1 y (n=50) 2 y (n=50) 

Motor deficit 40 (50) 16 (24.62) 10 (20) 10 (20) 

Abnormal behaviors - 32 (49.23) 21 (42) 13 (26) 

Epilepsy 32 (40) 22(33.85) 16 (32) 10(20) 

Poor scholastic 

performance 
- 19 (29.23) 10 (20) 10 (20) 

Incoordination 24 (30) 3(4.62) 3 (6) 3 (6) 

Feeding problems 24 (30) 4(6.15) 4 (8) 4 (8) 

Dystonia 20 (25) 8 (12.31) 3 (6) 3 (6) 

Dysarthria 12 (15) 3(4.62) 3 (6) 3 (6) 

Language difficulty 16 (20) 3(4.62) 3 (6) 3 (6) 

Urinary incontinence 8 (10) 3(4.62) 3 (6) 3 (6) 

All values in no. (%). Evaluation started at a1 mo or b3 mo of discharge. 

 

 

 

Discussion 

In the present study, 100 children diagnosed with Japanese encephalitis were evaluated by 

Liverpool Outcome Score which showed mortality at the time of discharge, 30 children (30%) 

had severe sequelae, 9 (9%) had moderate sequelae, 10 (10%) developed minor sequelae, and 

32 children (32%) showed full recovery as per LOS. Previous studies have reported a wide 

range of mortality (8-25%) and severe sequelae (11-25%) with Japanese encephalitis.17-22 

Subjective nature, and therefore lack of uniformity of classification, and varying duration of 

follow-up may be responsible for wide range of sequelae noted in different studies. The various 

morbidities observed in our cohort are in agreement with previous studies.19-21 The extent of 

improvement among different morbidities varied in our study population. Few patients with 

poor clinical and radiological features showed unexpected remarkable improvement during 

follow-up. Whereas some survivors with severe sequelae showed improvement of different 

morbidities; nevertheless they could not be placed at better functional grading as some other 

domains did not improve. In addition, residual neuro-psychiatric problems prevented a 

significant proportion of children from returning to normal life. 
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Only few studies have described long term outcome of Japanese encephalitis affected children 

beyond 1 year, most probably due to remote residence of patients causing difficulty in follow-

up.17,18 Improvement of morbidities was noted mostly within initial 9-12 months of follow up, 

and there was no noteworthy additional improvement afterwards. Previous studies also shown 

majority of improvements within initial 6-12 months for most of the Japanese encephalitis 

survivors and neurological status at initial months of discharge was predictive of long term 

outcome.17,18 Some authors noted neurological deterioration (microcephaly and hyper- active 

behavior) several years after discharge in some survivors and suggested the need for long term 

follow up.18 However, we did not observe worsening of neuro- psychiatric status in any child 

till the end of follow up. 

 

Conclusion: Considering high mortality and long term morbidities, preventive aspects of the 

disease need to be prioritized. 
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