
��Red�Flower�Publication�Pvt.�Ltd.�

�ournal�of��lobal�Public��ealth�(��P�)
Volume�1�Number�1,��anuary�-��une�2019

Acute�Encephalitis�Syndrome�in��ndia��Current��ssues�and�Challenges

VT�Krishnadas�Menon�

Author�s�Affiliation��Assistant�Professor,�De�artment�of�Community�Medicine,�Amala�Medical�College,��hrissur,�Kerala�680555,�
India.

Corresponding�Author��VT�Krishnadas�Menon� ��Assistant�Professor,�De�artment�of�Community�Medicine,�Amala�Medical�
College,��hrissur,�Kerala�680555,�India.

E�mail��vtkmenon�gmail.com

Received�on�22.05.2019��Accepted�on�29.06.2019�

Abstract�

AES�was�a�term�introduced�in�2008�by�the��orld�
�ealth� Organi�ation� to� strengthen� the� surveillance�
and�research�of�AES�in�India.�AES�is�characteri�ed�by�
high�case�fatality�rate��articularly�of�children�below�
15� years.� Clinically� �resents�with� fever� and� altered�
consciousness�and�ra�id�worsening�of�the�condition�
often� leading� to� death.� �a�anese� ence�halitis� virus�
(�EV)� is� the� leading� diagnosed� cause� of� acute�
ence�halitis,� other� causes� include� enteroviruses,�
scrub�ty�hus,�and�other�viruses�circulating�in�the�local�
area.�In�many�cases,�however,�no�etiological�agent�is�
determined,�and�such�cases�are�categori�ed�broadly�
as�acute�ence�halitis�syndrome�(AES).�It�has�been�in�
recent� years� a� �ressing� �ublic� health� emergency� in�
India.

Key�ords�� Ence�halitis�� Syndrome�� fatality��
neurologic.

�ntroduction�

Acute� Ence�halitis� Syndrome� (AES)� manifests�
with� a� wide� grou�� of� neurologic� manifestation�
caused�by�a�wide�range�of�viruses,�bacteria,�fungus,�
�arasites,� s�irochetes,� chemical� and� to�ins.� AES�
is�re�orted�mainly�from�Assam,�Bihar,�Karnataka,�
�ttar�Pradesh�and��amil�Nadu�which�contributes�

a��ro�imately� 80�� of� cases� and� has� high� case�
fatality�rate�re�orted�almost�every�year.

History

�he�history�of�AES�has�been�classi��ed�based�on�
various� surveillance� re�orts� and� outbreak� of� the�
��rst��hase�being��rior� to�1975�when� there�were�a�
few�cases.��he�second��hase�between�1975�and�1999�
when�there�were�more�cases�re�orted��articularly�
in�the��angetic��lains�and�the�third��hase�from�2000�
to� 2010�which� saw� the� emergence� of�many� other�
causes� of� AES� other� than� �a�anese� Ence�halitis�
which�included�viruses�like�Chandi�ura�virus�and�
Ni�ah�virus��2�.

Several� endemic� regions� of� various� viruses�
re�orted�to�cause�AES�in�India.��EV�has�its�endemic�
�ones�running�along�the��angetic��lane�including�
states�of��P�(east),�Bihar,��est�Bengal�and�Assam,�
and��arts�of��amil�Nadu.

�Chandi�ura� virus� on� the�other� hand�made� its�
arrival�in�Maharashra�and�Eastern��ujarat�in�2003�
but�also�has�seen�activity�in�Andhra�Pradesh.�Ni�ah�
virus� hit� the� south-east� Asian� countries,� mainly�
Bangladesh.� It� had� its� ��rst� outbreak� in� Siliguri,�
�est� Bengal� in� 2001.� Ni�ah� virus� again� caused�
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an� outbreak� in� Nadia� district� of� �est� Bengal� in�
2007�and�more�recently�in�2018�in�Kerala�and�also�
2019� again� in� Kerala.� �he� so� called� Litchi� virus�
was�the� latest�virus� in� the� list� that�caused�AES�in�
Mu��afar�ur,�Bihar�and�Malda,��est�Bengal�from�
2013�to�2014.

�efinition

Acute� ence�halitis� de��ned� as� the� acute� onset�
of� fever�and�a� change� in�mental� status� (including�
sym�toms�such�as�confusion,�disorientation,�coma�
or�inability�to�talk),�and/or�new�onset�of�sei�ures�
(e�cluding�sim�le�febrile�sei�ures).

�a�anese� ence�halitis� is� vector� borne� disease�
that�is�usually�s�read�by�Cule��mos�uitoes�and�the�
transmission� cycle� is� maintained� by� mos�uitoes,�
�igs�and�Ardeid�birds.

Prevalence

�he� outbreak� of� �E� usually� coincides� with� the�
monsoon� and� �ost� monsoon� �eriod� when� the�
density�of�mos�uitoes�increases�while�ence�halitis�
due�to�other�viruses�s�ecially�enteroviruses�occurs�
throughout�the�year.��he�case�fatality�and�morbidity�
is� very� high� among� various� viral� ence�halitis�
s�ecially� in� �E� or� entero� virus� ence�halitis� in�
various��arts�of�India.

�he� ��rst� re�orted� �a�anese� ence�halitis� was�
re�orted� from� Vellore� in� �amil� Nadu� in� 1955.�
Subse�uently�the���rst�outbreak�was�re�orted�from�
Bankura�in��est�Bengal�in�1973��1�.�Since�then�there�
have�been�several�s�oradic�outbreaks�across�India�
�hereafter,� s�oradic� cases� of� AES� and� outbreaks�
have�been� the� leading� cause� of��remature�deaths�
due�to�the�disease�in�India.

AES�in�Gangetic�belt

Between� 2008� and� 2014,� there� have� been�
more� than� 44,000� cases� and� nearly� 6000� deaths�
from� ence�halitis� in� India,� �articularly� in� �ttar�
Pradesh�and�Bihar.� In� 2016,� there�has�been� a� rise�
in� ence�halitis,� with� over� 125� children� deaths� in�
one� hos�ital� in� �orakh�ur,� �ttar� Pradesh� alone�
�orakh�ur�had�successive�outbreaks�in�2005,�2006�
and�2007�and�also�in�2017.

In�2006�there�were�6061�cases�with�15000�deaths�
while�in�2007�there�were�2320�cases�with�528�deaths�
and�in�2007�there�were�3024�cases�and�645�deaths�with�
1500�deaths.� It�was�followed�by�further�outbreaks�

in�2006�and�2007,�with�2320�cases�and�528�deaths�
and� �EV�was� identi��ed� as� the� causative� agent� in�
some� cases,�while� in� some� studies,� besides� scrub�
ty�hus��nterovirus�was� identi��ed� as� the� infective�
agent.��his�led�to�India�launching�a��E�vaccination�
�rogramme�in�2006,�which�in�2014�became��art�of�
the� National� immuni�ation� �rogramme� �13�.� �he�
�rogramme�now�makes�the�vaccine�available�in�179�
districts�in�nine�States�where�the�disease�is�highly�
�revalent� e�idemics� of� ence�halitis� of� unknown�
aetiology�have�occurred�in�the�country.

Epidemiology

�he� neighbouring� State� of� Bihar,� �articularly�
Mu�affar�ur� district,� has� been� re�orting� cases�
of� acute� ence�halitis� among� children� since� 1995.�
In�2011,� there�were�147�cases�and�54�deaths� (CFR�
36.7�)�in�the�district.�In�the�following�year,�469�cases�
and�178�deaths�were�re�orted�from�health�facilities�
with�CFR�of�38.6��er�cent��14�.

Agent

Litchi�is�a�fruit�belonging�to�the�soa�berry�family�
and�is�found�mainly�in�India�and�China.�In�1962,�it�
was�found�that� lychee�seeds�contained�methylene�
cyclo�ro�ylglycine� (MCP�),� a� homologue� of�
hy�oglycin� A,� which� caused� hy�oglycemia� in�
animal� studies.� �nri�e� fruit� contain� the� to�ins�
hy�oglycin�A� and�methylene� cyclo�ro�yl� glycine�
(MCP�),�which�cause�vomiting�if�ingested�in�large�
�uantities.��y�oglycin�A� is� a� naturally� occurring�
amino� acid� found� in� the� unri�e� litchi� that� causes�
severe�vomiting��uite�similar� to�what�occurred�in�
�amaica�after�eating�unri�e�ackee� fruits� (�amaican�
vomiting�sickness).

Host

�he� age� of� the� hos�itali�ed� cases� ranged� from�
si��months�to�16�yr�with�92��er�cent�below�the�age�
of� 10�yr.� �2�.� In� 2018� again� there�were�more� than�
125�deaths�from�Mu�affar�ur�alone��3�.

Clinical�Manifestation

�he� clinical� �resentation� in� the� Mu�affar�ur�
e�idemic� included� sudden� onset� of� convulsions�
with�clenching�of� teeth�and� loss�of�consciousness,�
mostly� in� the� early� morning,� with� no� �rodrome�
or� se�uelae.� Many� of� them� did� not� have� fever.�
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�y�oglycaemia�was�a�common�feature�(50��of�the�
observed�cases).��he�serum�and�cerebros�inal���uid�
e�aminations�were,�however,� inconclusive.�On�an�
average,� one� case�was� seen� �er� village.� All� cases�
occurred� during�May� and� �une,� which� coincided�
with�the�litchi��lucking�season�in�the�district.

�hile�MCP�� is� a� �oisonous� com�ound� found�
in�litchi�seeds�that�causes�a�sudden�dro��in�blood�
sugar,� vomiting,� altered� mental� states� leading� to�
lethargy,�unconsciousness,�coma�and�death.��hese�
to�ins�cause�sudden�high�fever�and�sei�ures�serious�
enough�to�re�uire�hos�italisation�in�young,�severely�
malnourished�children.�It�is��ostulated�that�eating�
of�unri�e� fruits�on� an�em�ty� stomach� in� children�
leads�to�this�disease.

�ssues�and�Challenges

�here� are�many� causes� of�AES�while� �a�anese�
ence�halitis� was� a� major� cause� of� AES� it� is� now�
the�only�cause.��owever,�since�it�is�a�major�cause,�
vaccination� of� all� children� in� endemic� �ones� 181�
districts�have�been�brought�under�this�scheme.

In� �orakh�ur� in� �ttar� Pradesh� in� addition� to�
�a�anese� Ence�halitis� scrub� ty�hus� caused� by�
Oriental� mite� Orienta� �sutsugamushi� is� a� major�
cause��4,5�.��hile�the�vaccination�cam�aign�against�
�a�anese�ence�halitis�by�the��overnment�of�India�
has�reduced�the�number�of�cases�to�a�large�e�tent.�
lot�more�needs�to�be�done�regarding�the�occurrence�
of�scrub�ty�hus.

In� the� very� recent� Mu�affar�ur� outbreak� of�
2019�killing�more�than�121�children.�Some�studies�
�oint� to� the� �ossible� link� with� litchi� fruits� in�
Mu�affar�ur,� Bihar,� since� the� outbreaks� occur� in�
litchi�fruit�growing�region�in�India,�and�cases�tend�
to� �eak� during� litchi� harvesting� season� Besides�
India,�outbreak� re�orts� from�Vietnam�and�Bengal�
also� suggest� that� litchi-associated� ence�halitis�
can� occur� following� consum�tion� of� litchi� fruits,�
which� contains� hy�oglycin� A� and� methylene�
cyclo�ro�ylglycine�(MCP�)��3,6,7�.

�owever�a�study�from�Bangladesh�suggests�that�
it�is�not�litchi�but��esticides�s�rayed�on�it�that�cause�
the� disease� �8�.� Among� the� �esticides�mentioned�
in� the� study� in� Bangladesh� are� cy�ermethrin,�
endosulfan.

Other�causes�attributed�to�Mu�affar�ur�outbreak�
also�include�lack�of�evening�meal,�and�malnutrition�
and�the�e�treme�heat.

�hile� there�were� recommendation� for� children�
to�have�their�evening�meals�before�slee�ing�but�this�

was�not�followed.��owever�there�is�no�evidence�of�
malnutrition�in�Mu�affar�ur�being�higher�than�the�
rest�of�Bihar.

Conclusion�and�Recommendations

�here�are�several�causes�of�AES�and�several�risk�
factors.��hile� in� �orakh�ur��ttar� Pradesh� scrub�
ty�hus�has�been��roven� to� be� a� a�major� cause� in�
addition� to� �a�anese� ence�halitis� the� situation�
is� different� in� Mu�affar�ur� in� adjoining� Bihar�
where� consum�tion� of� lytchee� fruit� along� with�
malnutrition�and�e�treme�heat�have�been�suggested�
as��ossible�factors��10,11�.

�hile� vaccination� can� reduce� the� burden� of�
�a�anese�ence�halitis,�environmental�control�is�also�
needed� to� reduce� incidence� of� scrub� ty�hus� and�
other�vector�borne�diseases��10�.

�ood�nutrition�and�health�education�in�addition�
to� strengthening� infrastructure� is� also� the� need�
of� the� hour.� �hile� the� role� of� �esticides� is� not�
con��rmed� it�may�be�useful� to�check� their� to�icity�
if�any.
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