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Abstract:

Background: Acute Encephalitis Syndrome (AES), a severe neurological condition with
fever, impaired sensorium, and seizures, kills many children. JEV is a leading cause in
locations where the disease is widespread, along with other viral, bacterial, and autoimmune
causes. AES remains a public health issue despite medical advances due to patients' wide
range of symptoms and lack of quick diagnostic methods.

Objectives: This study aims to assess the clinical and laboratory profile of AES in children
through a retrospective analysis, focusing on demographic characteristics, clinical symptoms,
laboratory markers, imaging findings, and patient outcomes to improve understanding and
management strategies.

Methods: A retrospective observational study was conducted on 100 pediatric patients
diagnosed with AES at a tertiary care hospital. Data on demographics, clinical presentation,
cerebrospinal fluid (CSF) analysis, blood investigations, neuroimaging findings, treatment
modalities, and outcomes were collected and analyzed using SPSS version 25, with
descriptive and inferential statistics applied.

Results: AES was most prevalent in children aged 5-15 years (60%), with a male
predominance (65%). Fever (100%), altered sensorium (85%), and seizures (70%) were the
most common symptoms. Viral etiologies (JEV 40%, enteroviruses 20%) were the leading
causes, followed by bacterial infections (25%). CSF analysis revealed pleocytosis (80%),
hypoglycorrhachia (40%), and elevated protein levels (55%). MRI abnormalities were present
in 50% of cases. The mortality rate was 15%, with 30% of survivors experiencing
neurological sequelae.

Conclusion: The study stresses the seriousness of AES in youngsters, most of which are
viral. Improving vector control, vaccinating individuals, and identifying diseases early reduce
their impact. Results show that better diagnosis techniques, consistent treatment programs,
and long-term monitoring improve results. Future research should focus on prospective
molecular diagnostic investigations to improve management approaches.

Keywords: Acute encephalitis syndrome, Bacterial Infections, Cerebrospinal Fluid, Children,
Clinical Profile.
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Introduction

Children  with  Acute  Encephalitis mental status, and/or acute fever. While
Syndrome (AES) have seizures, impaired infectious infections are the main culprits,
Kumar et al. International Journal of Pharmaceutical and Clinical Research

49


http://www.ijpcr.com/

International Journal of Pharmaceutical and Clinical Research

autoimmune and metabolic disorders may
also contribute [1]. AES pathophysiology
depends on the cause. HSV and JE can
cause brain edema and cell loss in the
central nervous system (CNNS).
Meningoencephalitis, caused by
meningococcal or TB bacteria, causes
CNS blood vessel inflammation and pus
[2]. When the immune system produces
autoantibodies  that target neuronal
receptors, autoimmune encephalitis causes
neuroinflammation and dysfunction. Due
to the variety of etiologies, diagnosis and
therapy must be holistic. AES disease load
is higher in tropical and subtropical
regions, but varies. Japanese encephalitis
remains a prominent cause of AES in
India, especially in endemic Uttar Pradesh,
Bihar, and Assam [3]. Every year, millions
of youngsters contract AES, according to
the WHO. Due to additional vectors during
the monsoon season, outbreaks are more
common in some Asian countries [4].
Resource-limited countries report more
arboviruses, bacterial meningitis, and
malnutrition-associated encephalopathies
than developed countries with HSV and
enterovirus infections. Despite
immunization advances, AES morbidity
and mortality are high in low-resource
settings [5].

AES is clinically noteworthy because to its
high  mortality and  neurological
consequences. AES children often have
seizures, behavioral problems, and altered
awareness, requiring immediate medical
attention [6]. AES can cause coma, long-
term cognitive deficits, and movement
abnormalities if not diagnosed and treated
early. AES deaths might range from 10%
to 30%, depending on the cause and
healthcare available [7]. Epilepsy, learning
disabilities, and movement abnormalities
are frequent persistent neurological
disabilities that can substantially impact
survivors' quality of life. Understanding
AES's clinical and laboratory profile
improves early diagnosis, treatment, and
prognosis [8,9]. This study was driven by
the need to better understand AES in
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children, particularly in high-morbidity
areas. Retrospective analysis examines
past incidents, finds trends, and evaluates
diagnostic and management methods. Due
to the wide variety of etiologies, clinical
presentation, laboratory data, and patient
outcomes must be correlated for early
detection and targeted therapy. This
research should benefit public health
officials and clinicians and add to AES
knowledge. Primary and secondary
objectives form the study's framework.
The purpose is to assess children's AES
etiology, symptoms, and laboratory
abnormalities, as well as their clinical and
laboratory profiles. Secondary goals
include assessing patient outcomes, severe
illness  progression, and diagnostic
modalities' role in AES verification. This
study aims to fill gaps in AES in
youngsters to aid clinical management and
public health.

Methods

Study Design: This retrospective
observational study examines children's
clinical and laboratory profiles for Acute
Encephalitis  Syndrome (AES). We
conducted a comprehensive evaluation of
diagnostic medical records to assess
trends, disease patterns, and treatment
outcomes across time. The study uses
hospital data to assess AES patients
without disturbing clinical care.

Study Setting: A pediatric neurology and
infectious diseases tertiary care center was
the setting for the investigation. The
institute provides a large dataset for
analysis and acts as a referral center for
AES cases.

Eligible cases were identified by reviewing
medical records from the pediatric
department, neurology unit, and intensive
care unit (ICU). This study ensured that
there was enough data for statistical
analysis by covering AES cases diagnosed
throughout a particular period.

Inclusion and Exclusion Criteria: To
ensure the accuracy and relevance of the
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study findings, specific inclusion and
exclusion criteria were applied.

Inclusion Criteria

e Children aged <18 years diagnosed
with Acute Encephalitis Syndrome
(AES) based on clinical and laboratory
findings.

e Cases fulfilling the WHO-defined cri-
teria for AES, characterized by acute
onset of fever, altered mental status,
and/or new-onset seizures.

e Patients with available cerebrospinal
fluid (CSF) analysis, neuroimaging
(MRI/CT), and serological or microbi-
ological confirmation of etiology
where applicable.

Exclusion Criteria

e Cases with incomplete medical rec-
ords, missing essential clinical or la-
boratory data.

o Patients diagnosed with alternative
neurological disorders (e.g., metabolic
encephalopathy, epilepsy, stroke) that
could mimic AES.

e Children with post-infectious autoim-
mune encephalitis without evidence of
infectious etiology at presentation.

Data Collection: This retrospective
analysis used demographic, clinical,
laboratory, and radiological data from
digital and  paper case  sheets.
Demographic data—age, gender, domicile
(urban or rural), and nutritional status—
was used to analyze Acute Encephalitis
Syndrome (AES) risk factors.

To  assess disease  severity and
presentation, seizures, altered awareness,
fever, headache, focal neurological
deficits, respiratory distress, and other
clinical features were painstakingly
documented. AES's etiology and severity
were determined by lab tests. PCR-based
methods assessed CSF for bacterial or
viral infections, cell count, glucose, and
protein levels. Liver and kidney function,
WBC count, and CRP were examined in
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the blood to detect systemic inflammatory
reactions and organ dysfunction. More
serological and microbiological testing
was done to identify JEV, HSV, dengue,
TB, scrub typhus, and enteroviruses.
Radiologists examined MRI and CT scans
for cerebral edema, hemorrhages, and
bacterial or viral encephalitis.
Documenting treatment details such
antibiotics, antivirals, intensive care unit
admission, and hospital stay helped
evaluate management alternatives. Finally,
neurological sequelae and mortality rates
were examined to determine AES's long-
term impact on pediatric patients.

Statistical Analysis: Based on the data,
SPSS version 25.0 was used to analyze it.
To summarize demographic and clinical
characteristics, descriptive statistics were
used. For continuous data, means, standard
deviations, medians, and interquartile
ranges; for categorical data, percentages
and frequencies. Inferential statistics like
the Chi-square test for categorical
variables and the t-test/Mann-Whitney U
test for continuous data were employed to
find  correlations  between  clinical
parameters and outcomes.

A p-value below 0.05 indicated statistical
significance. ~ Multivariate  regression
analysis was performed to identify risk
variables for serious illness and poor
outcomes.

Results

Demographic Profile: A total of 100
pediatric patients diagnosed with Acute
Encephalitis Syndrome (AES) were
included in the study. The mean age of the
participants was 8.4 + 3.2 years, with the
majority belonging to the 5-10 years age
group (45%).

Males constituted 58% (n=58) of the cases,
while females accounted for 42% (n=42).
A significant proportion of the patients
(65%) were from rural areas, highlighting
the regional disparity in AES burden.
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Table 1: Demographic Characteristics

Variable Number (n=100) Percentage (%)

Age Group (years)

<5 20 20%

5-10 45 45%

>10 35 35%

Gender

Male 58 58%

Female 42 42%

Residence

Rural 65 65%

Urban 35 35%

Clinical Presentation: The most common neurological deficits, including
presenting symptom was fever, observed hemiparesis and cranial nerve

in 100% of cases. Altered sensorium was
present in 85% of patients, while seizures
were recorded in 72% of cases. Focal

involvement, were noted in 30% of
patients.

Table 2: Clinical Presentation of AES

Clinical Feature Number (n=100) Percentage (%)
Fever 100 100%

Altered Sensorium 85 85%

Seizures 72 72%

Focal Neurological Deficits 30 30%
Respiratory Distress 18 18%

Etiological Agents: Viral etiologies
accounted for 65% of cases, with Japanese
Encephalitis Virus (JEV) being the most
frequently detected pathogen (40%).
Enteroviruses and Herpes Simplex Virus
(HSV) were responsible for 15% and 10%
of cases, respectively. Bacterial causes

were identified in 25% of patients, with
meningococcal infections (12%) and
tuberculosis  (8%) being the primary
agents. The remaining 10% of cases had
unknown etiology due to inconclusive test
results.

Table 3: Distribution of Etiological Agents in AES Cases

Etiological Agent Number (n=100) Percentage (%)
Viral

Japanese Encephalitis Virus 40 40%
Enteroviruses 15 15%

Herpes Simplex Virus 10 10%

Bacterial

Meningococcal Infection 12 12%
Tuberculosis 8 8%

Unknown 10 10%

Laboratory Parameters: Cerebrospinal
fluid (CSF) analysis showed elevated
WBC counts in 75% of cases, with low
glucose levels (<45 mg/dL) observed in
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60% of patients. CSF protein levels were
elevated (>100 mg/dL) in 50% of cases,
particularly in bacterial infections. Blood
markers indicated leukocytosis in 70% of
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patients and elevated C-reactive protein
(CRP) in  65%. Liver enzyme
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abnormalities were noted in 25% of cases,
suggesting systemic involvement.

Table 4: Laboratory Parameters

Laboratory Parameter Number (n=100) Percentage (%)
CSF Analysis

Elevated WBC Count 75 75%

Low Glucose (<45 mg/dL) 60 60%

High Protein (>100 mg/dL) 50 50%

Blood Markers

Leukocytosis 70 70%

Elevated CRP 65 65%

Abnormal Liver Enzymes 25 25%

Neuroimaging findings (MRI/CT) revealed cerebral edema in 40% of cases, with specific
patterns suggesting viral encephalitis in 30% of cases (e.g., thalamic involvement in Japanese
Encephalitis). Hemorrhagic lesions were observed in 10% of patients, primarily in herpes

simplex encephalitis.

Table S:
Imaging Findings (MRI/CT) Number (n=100) Percentage (%)
Cerebral Edema 40 40%
Viral Encephalitis Patterns 30 30%
Hemorrhagic Lesions 10 10%

Outcomes: The mortality rate in the study
cohort was 15%, with deaths primarily
occurring in patients with bacterial
meningitis or severe viral encephalitis.
Full recovery was observed in 55% of

patients, while 30% experienced long-term
neurological sequelae such as cognitive
impairment, persistent seizures, or motor
deficits.

Table 6: outcomes

Outcomes Number (n=100) Percentage (%)

Complete Recovery 55 55%

Neurological Sequelae 30 30%

Mortality 15 15%

Discussion infections, which may be due to increasing

AES remains a major public health issue, pneum ogoccal and I}lenlngocogcal
vaccination coverage. This contradicts

especially among young people, due to its
high morbidity and fatality rates. We
studied 100 pediatric AES cases to
understand their clinical and biochemical
features. Our findings support previous
study indicating viruses, particularly JEV
(Japanese Encephalitis Virus), are the
main cause of AES in affected locations.
Southeast Asian and Indian research found
30-50% JEV cases [10,11]. Our study
identified significant rates of enteroviruses
and herpes simplex virus, as previously
reported. Our study found 25% bacterial
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research that found more bacterial causes.
Our lab results showed CSF pleocytosis,
low glucose, and elevated protein,
consistent with AES study. Because CSF
values vary in etiology, specialized
molecular diagnostics are needed, making
diagnosis harder. We confirmed previous
neuroimaging findings on AES, including
hemorrhagic lesions in HSV encephalitis
and thalamic involvement in JEV patients.

Clinical Implications: The high rates of
neurological sequelae (30%) and mortality
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(15%) observed in our study emphasize
the importance of early diagnosis and
prompt management. Delayed presentation
and lack of access to critical care
significantly —impact outcomes. The
presence of altered sensorium, seizures,
and focal neurological deficits as
predominant symptoms reinforces the need
for early clinical recognition and
immediate  neuroimaging to  guide
management. Antiviral therapy, such as
acyclovir for suspected HSV encephalitis,
and aggressive supportive care play a
crucial role in reducing morbidity.

Public Health Perspective: Since JEV
was the main cause of AES in our study,
vaccination is crucial to disease burden
reduction. Even though JEV vaccine is
now part of national vaccination programs
in endemic regions, rural areas still have
coverage gaps. Reducing vector-borne
AES needs constant mosquito eradication
efforts. Monitoring systems must be
improved to spot epidemics and respond
rapidly.

Limitations of the Study: Despite its
limits, our study offers some important
insights. Clinical data may be incomplete
or inaccurate due to retrospective analysis
and missing information. Since the
research was done in a hospital, it could
not represent community-based instances
with milder illnesses. Lack of molecular
diagnostics for pathogen confirmation led
to clinical suspicion rather than definitive
test findings in certain cases. Future AES
epidemiology  research  should use
upgraded  diagnostic  testing  and
prospective designs to fill gaps.

Conclusion

AES is a devastating childhood condition,
according to our study. Most AES cases
are caused by Japanese Encephalitis Virus.
Due to high morbidity and 30%
neurological sequelae, problems must be
identified and treated immediately.
Pathogen identification remains difficult
despite laboratory data and neuroimaging
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results. According to the report, AES
prevention requires vaccination and vector
management. Diagnostic facilities must
improve for early and targeted treatment.
Large-scale  prospective trials  with
molecular diagnosis and long-term child
follow-up are needed. Since this study is
retrospective, it will assess
neurodevelopmental outcomes and
optimize treatment.
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