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LIST OF GLOSSARY

Gamcha Athin, coarse, traditionatotton towel that isusuallyused to dry the
body after bathing or wiping sweat

Khejurer rosh Date palm sap

Malaysia, peninsularAlso known asVest Malaysigformerly Malay3), is the part

of Malaysiawhich lies on theMialay Peninsula

N95 Particulate respirator/mask

Nipah A village in Malaysia

Nosocomia Hospital acquired

One Health One Health is a concept that seeks to address emerging health challenges

by promoting increased communications and collaborations between
human, animal, and environmental health specialists

Outbreak An occurrence oftliseaseor health evenggreater than would otherwise
be expected at a particular time and place

Surveillance Systematic ongoing collection, collation and analysis of data for public
healthpurposes and the timely dissemination of public health
information for assessment and public health response as necessary

Telemetry Technologythat allows remote measurement and reporgin
of information

Zoonotic Any infectious diseasé&hat can be transmitted (in some instances, by
avector) from nonrhumananimals both wild and domestic,
to humansor from humans to noshuman animals (the latter is

sometimes calledeversezoonosior anthroponosi$
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PREFACE

In thelast decade, in several districts of nontlestern and central part of Banglade$tipah
infectionhas become aublic health emergency.igh case fatality rate and persda-person
transmission has made Nipah a highly dangerous pathogen. The public hleaittess about
Nipah is not only applicable for Bangladesh, iblitas become a worldwide public health

concern

Winterisi KS dza dzI £ b Badflddeshl ah8 health grdlessioyfals of Bangladesh are on

constant surveillance for Nipah. We are wakpared for response to any outbreak of Nipah.

Leadingcliniciangn the discipline of internal medicinehest medicinepaediatrics, neure
medicine, critical cardeadingepidemiologists, public health specialists, laboratory scientists
worked to draft this guideline which will be used for detection, case management and
prevention of Nipah infection including encephalitis. This draft alasdiscussed in a regional
meetingof WHO at Bangkak June 2011After making the final draft it was uploaded in the
website of IEDCR for further suggestion for improvemEgntlowing a rigorous process of
discussion,dking all the gsggestions and advice we havedised this guidelingThis guideline

will be updated regularly to accommodate real time experience and latest scientific findings

Thepersons involved in preparing the guideline desespecial mentiorfor our gratitude And
of course, wecannotend here without acknowledggyWHO Bangladesh Country Office for

their valuable supporin making and printing this guideline.

We wish everWNipah patient will be cared with fullest attention as the guideline underscored,

and gets a newer life on earth. That is the ultimate objecti’the guideline.

15 December 2011
Dhaka, Bangladesh

Vii



Contents

LIST OF ABBREVIATEAND ACRONYMS.......utiiiiiiiieiiiiiieeen sttt e e s ee et ee e e e e e e s e Ll
INTRODUGCTION. ....uttttiiiiee e et e st eees ettt e e e e e e e s s neesbass et et e e e e e e e s s sss s bnnnsssbbes et eeeaaeesasannsssbnnnssssenes 1
TRANSMISSION. ...t tttetteeeeeesssssssimmessssseseeeeaaaeaessssss nnnsssssssseeeeaaeseasssssssnnnssssssseseeeaeeeesnnnnssssnnnsssssnnnes 2
Y] = O SRPRR 4
INCUBATION PERIQD......cettittttttteeteseeaasesaeesaassasssssssssesssaaamssaaaasssnsssssssessssessamansesessssssssssssssesesesssmnnees 5
PATHOGENESIS. ... tuttttttttetteeeesemmee e e e e e sttt eeeeeeeeessmmme e e e s aan s s s saaeebeeeeeeessmmneeeeassssssseeeaaaaeeessammneeeeannnns 6
Figure 1: Pathogenesis of Nipah Virus infeCLIQN.............coiiiiiiimmniiieeecce e 6
SURVEILLANCE . ..1tttttteeeesesittetetannnssseeeeaaeeeasassssssssesamansseeeeeeeeesaanssssssane s smnnssseeeeeeeessnnnsssneneesemnnseeeeaeens 7
OBUJECTIVES.. ..o eitiiii e ettt ieeet ettt e e e e e e e e saaanssae et e eeeeeesaassstseessemnesas e e aeeeeeeasnsnssseneesamnnseeeeeeeesannsd 8
CASE MANAGEMENT QPAH ENCEPHALITIS. ....ooeeiiiiie e eicceees et eesnrrre e e e e e Q
CASE DEFINITION RHPAH ENCEPHALITLS. ... ututttteitiaeeesssimmessssssssssseeseseesssasmnnsasssssssssssesseessssnsssnnnssnnes 9
SUSPECTEA CASE....eiiiiiiiieiiiieiieettrreseteeeeseeeaaaeeaetaeeeteaaaatsesssssessseeasteasessas mmnesaaaesaeeseeeeeeeeeeseesmnannas 9
PrODADIE CASE.... .. it ee et e et a e e e e e e e nnn e 9
(7] 011 0 T=T0 [ or= ] PP PEURPRSPPPPRN 10
DEfINILION OF CIUBY ....eeiiiiiiieii ittt ettt e areb e e e e e e e e e s e bbb e s e e e s sneeeeeaeeeeeennnnneeeees 10
ClNICAI TEAIUIES. ....ei ettt ettt e e et e e e e e e s bbb e et e e e e e e s smmme e e e s s ssbbeeeeeeeeeeessnne 10
) 0] 010 1 L PSP P PP PPPP PP PPPRPP 10
(€T o=t TS oo S PP PP PR PP OPPPPPPPP 11
N=TU o] (oo Toz= TRt To oL TP PO PO PO P UPP PPN 11
DIFFERENTIAL DIAGNQSIS ... ...ttt ieeeteeee e e e e e e ettt e s smeere s e e e e e e e e e s naab s ee e s smnreaeeeeeeeannnn 11
10NV 2T 1o Fo V[0 = ST P PP PPPRPPPR PRI 13
L T= T - RS SS P 13
S o =T o | o RSOSSN 13
Indication of specific testing for Nipah.........c..ooo e 14
LI (== L0 =T 0 OSSR 14
Supportive/General MaN@OEMIEINT. .. ....ciiiiiiiiiii ettt e e e e rme e e e e et bt e e e e e e e s s smeee s aasnbbaeeeeaeeeesaananenes 14
SYMPLOMALIC TIEAIMIENT. ....eeeiiii i ittt ie ittt e e e ettt eeeet et e et e e e e e s aa bbb e et et e e eaaeeeeeeesaaannbbaseeeeaeessammeeeeeeaaannnn 15
L@ =T g =T 10 0= o O EPURUT PP 16
Criteria for transferring patient t0 ICU..........uuuuiiiiiiiie e 16
Criteria for referral to Nigher CENIE. ... ... e 17
Care duringransportation of the patienL...............oooiiiiii e 17
REQUIREMENTS FOR DMILATION ROQM......ceiiueiiiiiiieeeeeaaameeeeeaasssnsseseeeaaeesssmmmeeessssanssssseeeessesssssnneens 18
MONITORING AND FOLLORVOF SURVIVIMNEPAH CASEBWO WEEKS FROM DISRBIE.......ccevveeeereiiiieieeeens 18
PATIENTVIANAGEMENRLOWOHART ....cciiitittttteeeeeeeeessmmmeeeeesssassseeaeeeeeeesssmmneeeaassssnssseeeaaeeeesssmmneeeaans 19
PREVENTION AND CORNTROF NIPAH ENCEPH. .........cccoiiiiieiieteeeeteee et 19
€0 Y OSSP 19
Box 1: Keessage for prevention of Nipah transmission through ingestion of raw date palgisap
Box 2: Key Message for prevention of Nipah transmission from pexsperson................... 23
Box 4: Precaution for isolation ward/ facility................ceeeeiiiiicceiiiiieeeee e 24
Box 5: Personal protection during care for Nipah patient...............eeviviieeeeeeeeniiiiiiiieeeeee e 25
BOX 6: WASTE AISPOSAL.....cceiiiiiiiitiii ittt et e e et e e e e emmt e e e e e e e b e 26

viii


file:///D:\Mushtuq\Nipah%20guide%20final%202011\National_Nipah_Guidelines_Final%20151211.docx%23_Toc311705744
file:///D:\Mushtuq\Nipah%20guide%20final%202011\National_Nipah_Guidelines_Final%20151211.docx%23_Toc311705745
file:///D:\Mushtuq\Nipah%20guide%20final%202011\National_Nipah_Guidelines_Final%20151211.docx%23_Toc311705746
file:///D:\Mushtuq\Nipah%20guide%20final%202011\National_Nipah_Guidelines_Final%20151211.docx%23_Toc311705747
file:///D:\Mushtuq\Nipah%20guide%20final%202011\National_Nipah_Guidelines_Final%20151211.docx%23_Toc311705748

Box 7: Key Message for prevention of Nipah transmissiondem®ased body to persan.......... 27

HE AL THVM E S SAGE. ...ttt ettt iiittttteit e e e eeere e e e e e e s e ettt ee et et e e e ammmt e e e e e e s s s seteeeeeaaeeeesmmmeeeeeeassssnneaeeeaeeeesamnneeas 28
EPIDEMIOLOGICAL SBRYANCE SYSTEM......ccoi ittt seeee e e e e e e e nnnsnnneees 29
OBJECTIVES OF SURMABICE ......cvvttteeessssssssssinansssssessseeeessssssssssssanansssssesseessssssnsssssssssmmmsssssesesesssnnnnns 29
SETTING UP A SURVANCE SYSTEM AIRAH VIRUS ENCEPRIELL......uuvvvriiieeeeeeesssimnnesssssnsnneeeeeesessannnns 29

Il 23LAGIE oFaSR | OGAGBS &AdNBSAL.L.L.y.QS. . Ay.. WHBA
Hospital based passive SUNVEIIIANCE............uuiiiiiiiee e e 30
STANDARD CASE DERDNI. ... s aa s s smmeeeeeeeeeeesaesssessseessbneaesaaeeaaeeaaeaaasaseseessamamsssssnsssnnsnnnnnnnns 31
REPORTING OF SUSPBQIASES........cttttttttttttttettiaaaaaaaaaaaaassaassaaaaaassmamteteeeseessssssesssessssssnnnssssssseeseeess 32
OUTBREAK INVESTIGATION. .1t tttttttttttttetttinaesaaaaaaaaaaaaaaaaaseaesasaaaassssestessssteanssassssasmmmeseaeeeeaeeeaeeeeeeeees 32
PreOUtDrEaK PRASE. ... i e e e e e e e e e e e e e e e e e e ana— i ——————— 32
Intensification of surveillance during Nipah Season..............cccoooviieeeiiiiiiiciicccce e, 33

Key steps for Nipah outbreak investigation...................oo e 34
After the Nipah outbreak INVESHIQatioN...........uuuuiriiiiiiee e 38
INTERSECTORAL COORDON ANIDNEHEALTH APPROACH........uviteiittiieeessmemssssieeesassnneessnsssessmansessnnes 39
LESSON LEARNT FRORKWK OUTBREAK IN BBINADESH.......ccccceiiiiiiiiiiieemieiieeee e e e eeeiiivnnanens 41
REFERENGCE. .....ci oottt ettt e e e st e sees e e e e e e e e e e s st aae et e e emmmseeaaeeeeesnnsnnsabneeeeeemmmeeeeeeeeannnnd 42
ANNEX 1A: GLASGOWNHOSCALE (ADULTS)...cuiiiiiieeeiiiiiitsirensiieeeeeeeeeeassessssssamssssssssseeeaeesannnns 44
ANNEX 1B : MODIFIEIRASGOW COMA SCAORNFANTS AND CHRED..........ccccvvvvereeeee e 45
ANNEX 2: RESUSCITANITHROUGH ABC MANBMEENT......cuuiiiiiiieeeeiiiiiiimemsinrreeeeeeeeeeesssnsssnnnns 46
ANNEX 3: TREATMENOIGORITHM FOR THE MMBEMENT OF STATUS EPTICUS................... 48
ANNEX 4: TREATMENF OEREBRAL MALARIA. ... ..outiiiiiiie ettt emmme e 49
ANNEX 5: SUSPECTEIWAE MENINGENCEPHALITIS CASES.......ccoiiiiiiiiieeeecivneieee e 51
ANNEX 6: LINE LISEMF ALL THE CASESACUTE MENINEDNCEPHALITIS.......cccoooiiiviiiieeee 52
ANNEX 7: CLUSTER INEFON AND IDENTTATION......cottiiieeeiiiiiiiiieesieireeeeee e e e e s eensssseeees 53
ANNEX 8: GUIDELINESR HEALTH CARE WERE: NIPAH CONTACUBY.......ccccveeiiiireeeeieeaee 54
ANNEX 9: HEALTH CARERKER ENCEPHALTRBNSMISSION STUDMNSENT FORM.............. 55
ANNEX 10: QUESTIONRE ON CONTACT WHINCBHALITIS PATIENTEALTH CARE WORKER
LS 110 15 SR 56
ANNEX 11: MEMBERS OBRE GROUR........ccciiiiiiiiiieeeiie et smmee e e et e e 60
ANNEX 12: REVIEWERS......coiiiiiiiiieciiieieie e e siee e e s sieee s emmmessntenaeesnnaaaeesnsssannnsesesnssneessssnsseeeens] 61
ANNEX 13: FRTICIPANTS OF CONBAJILVE COMMITTEE MBYEG..........cccovivvireeeiiiireeeeee e 61
ANNEX 14: ACKNOWLEEMEENT ......ceiiiitiiiteesiititseemeesiteeeeesssteeeeesssssennsssaesssseseeesassseeeesssnnnsssneees 62


file:///D:\Mushtuq\Nipah%20guide%20final%202011\National_Nipah_Guidelines_Final%20151211.docx%23_Toc311705749

Introduction

Human Nipah virus (NiV) infectipan emerging zoonotic diseaseas first recognized in a large
outbreak of 276 reported cases in Malaysia and Singapore from September 1998 through May
19991-4]. Almost all patients had contact with sick pigs and presented primarily with
encephalitis; 39% diedLarge fruit bats oPteropusgenus are the naturakservoir of Ni\[6-8].
Presumably, pig became infected after consumption of partially bat eaten fruits that dropped in
pigsty[1, 5]. In 1994 Hendra virusimilar to Nipahwas detectecamonghorsesin Australia. So
Nipahand Hendravirustogether constitute the genublenipah virug5]. In India during 2001

and 2007 twooutbreaksin humanwere reported from West Bengalgighboring Bangladesh

Large fruit bats oPteropusgenus are the natural reservoir of NG/3].

In Bangladesh, NiV was first identified as the cause oldioreak of encephalitis in 2079].
Sincethen, 11 Nipahoutbreakshave been identified in Beladesh involving 20 districts, all
occurring between December and MED, 11} the Nipah outbreaks have been identified in
Meherpur (20@), Noagoan (2003pR], Rajbari (2004), Faridpur (20442], Tangail (20091L3],
Thakurgaon (200714], Kushtia (2007]15], Manikgonj and Rajbari (2008)6], Faridpur (2010)
[17] and Lalmonirhat (201120]. Till April 302011, a total of 27 human cases of Nipah

infection in Bangladesh were recognize81177%) diedindicating a very high mortalifgt0].

Respiratory involvemenncluding pneumonia has been foutwl be considerably moreamong
patientsin Bangladesh than Malaydib8, 19] This may be due to genetic diversity of the viral
strains. The prominent respiratory inw@mentprobablyis responsible fohuman to human

transmissior{19, 20}

It is important to develop guidelines for surveillance, diagnosis, case management, prevention
and control of Nipah virus encephalitis so that human cases can be déteaenptly and

further humanto-human transmission can be prevented.



Transmission

Outbreak investigationm Bangladeshave identified two routes of transmission of Nipah virus
from its natural reservoir to human: drinking of raw date paap(khejurerrosh

contaminated with NW and close physical contact with Nipah infected patig8{sl1-17]. The
outbreaks were reported during date palsapharvesting season of Bangladdsttween
December to May13]. Pteropidfruit batsdrink the sap and, occasionally, spoil the contents of
the sap collection pot with urine or fecg®l, 22] . Therefore, humamight beinfected by
drinkingNiVcontaminated raw date palrsap[13]. The persofto person transmissiomay

occur from close physical contact, speciaiycontact with body fluid[12]. Infected bat often
bite fruits and few partialheaten fruits are left by the bats. When manamimalsconsumes
those partially eaten fruits, may transmit NiV to manotier animals From the pig, virus may

be transmitted to human whenomesin clo® contact [3].

Fruit bats of the genuBteropushave been identified as natural reservoirs of NiV. Given the
distribution of the locally abundant fruit bats in South Asia, NiV outbreaks are likely to continue
to occur in affected countries. The bats are migratory and they migrate within thePasiéc
Region23]. A telemetry study tracked the movements of three pteropid spedtealécta P.
vampyrusand P.neohibernicuswhich all were found to cover large distances between
countries[24]. These are NiV and hendravirus carrying species. This hesagsl intensive
surveillance for evidence of Nipah virus infection in bats in these counfiédence of NiV

could be demonstrated iR.giganteusin Bangladesf25].

Infected bats shed the virus in their excretion and secretions such as saliva,senmen and

excreta, but they are symptomless carrigd$ The NiV is highly contagious amongst pigs,

spread by droplet infection. Pigs acquire NiV and act as an intermediate and possibly amplifying
host after contact with infected bats or their secretiomdrect human antact with infected

pigs was identified as the predominant mode of transmission in humans when it was first

2



recognized in a large outbreak in Malaysia in 1p98. Ninetythree percentof the infected
people in the 1998999 outbreaks wex pig farmers or had contact with pif§. The presence
of NiV in respiratorgecretionsand urine of patients was demonstrated and this posed a

danger for nosocomial transmissiptd].

There were focal outbreaks of NiV in Bangladesh and India in 2001gdbe winter.Drinking
of fresh date palm sap, possibly contaminated by fruit bRtsgfganteusduring the winter

season, may have been responsible for indirect transmission of Nipah virus to h{26ans

Date palm sap is consumed as a drink in AsMtshaped cut is made on the head of the stem

of the date palm tree and a container collects the sap. The sap can then either be consumed in
the raw form as a sweet drink, fermented to form an alcohol beverage or boiled todaten
palmmolassesThe coasumption of date palm sap (which is also known as toddy, kallu, tuak

and tubain other countrie$ is popular in a number of South East Asian countries including
Bangladesh, India, Indonesia and Thailand as well as countries such as Malaysia and the
Philigpines. Fruit bats also consume date palm sap and can contaminate it with saliva, urine and
faeces. This is the means by which NiV is thought to be transmitted from infected fruit bats to
humang[27]. Subsequent persoeto-person transmission occurs from sphysical contact,

especially contact with body fluid.

There is circumstantial evidence of humt@ahuman transmission in India in 2001. During the
outbreak in Siliguri, 33 health workers and hospital visitors became ill after exposure to patients

hospitalized with Nipah virus iliness, suggesting nosocomial infef2gin

During the Bangladesh outbreak the virus is suggested to have been transmitted either directly
or indirectly from infected bats to humans. Strong evidence indicative of hebodauman
transmission of NiV was found in Bangladesh in 20@#tonwardg412, 14,17, 2Q. More than

one third of Nipah cases are due to human to human transmission.



Agent

NiVis a highly pathogenic paramyxovitoslongngto genus Henipavirug]. It is an enveloped

RNA virug29].

The nucleotide sguences oNiVstrains isolated from pigs and persons in Malaysia were
remarkably similar and suggest that the entire outbreak was caused by 1 or 2 closely related
strains. Indeed, all human casesNi¥infection in Malaysia and Singapore could have

originated from a single or perhaps 2 introductionMilV/ from its bat reservoir into pig30].

In Bangladesh, by contrast, recurrent Nipah outbreaks have been recognized since 2001 and the
strains of Nipah isolates show substantial heterogeneity in their nucleotide sequences. This
heterogeneity suggests repeataatroductions of Nipah virus from its host reservoir into the

human population in Banglade$20, 9].

Nipah cases tend to occur in a cluster or as an outbreak, although 18% cases in Bangladesh
were isolatedThere is strong evidence that the emergence oftedéted viral infection
communicable to humans and animals has been attributed to loss of natalpgtialh of bats. It

has been speculated that migratory fruit bats were forced away from their natural habitats in
1998 because of forest fires prevalent at that time in the region and attracted by the fruit trees
in pig farmg3]. As the flying fox habitas destroyed by human activity the bats become

stressed, their immune system weakens, their viral load increases and more virus is shed in the
urine and saliv§31]. Similar fluctuations of virus shedding may be associated with stressful
physiological conitions or seasons. Habitat destruction also physically brings bats into closer

contact with humans.

Seasonality was strongly implicated in NiV outbreaks in Bangladesh and India. All of the

outbreaks occurred during the months of winter to spring (Deceniay). This could be



associated with several factors like the breeding season of the bats, increlsdding of virus

by the bats and the date palm sap harvesting season.

Incubation period

The median incubation period of treecondary casesho had a single exposure to Nipah case
wasnine days (ranged@.1 days)put exposure to onset of illness varies frori6 dayq18, 13,
22]. Themedian incubation period following singletake ofraw date palm sapo onset of

illnessis 7 days(range:2-12 days)n Bangladesh



Pathogenesis

Figurel: Pathogenesis of Nipah virus infection
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All pathologic findings of NiV infection in human that have been identified so far are based on
Malaysian studiesThe pathologic findings in the brain of Nipah encephatisesshowed

evidence of necrotizing vasculitis. There was widespread central nervous system (CNS)
involvement due to severe vasculitis of mainly small blood vessels, which resulted in
endothelialdamage[32]. Eosinophilic cytoplasmimd nuclear viral inclusions were detected in
many neurons adjacent to vasculitic vessels, a finding which is present in infections caused by
other paramyxoviruses. The main pathology appeared to be widespread ischemia and infarction
caused by vasculitimduced thrombosis, although direct neuronal invasion may also play a

major role in the pathogenesis of the encephalitis.

Alveolar hemorrhage, pulmonary edema and aspiration pneumonia were often encountered in
the lungg32]. These may lead to pneumonia aadute respiratory distress syndron@RD$

ultimately.

Nipah virus is classified internationally as a biosecurity level (BSL) 4 ldjéhtas a number of

important attributes that makes it a potential to be agents of bioterroriS§].

Surveillance

Beginning in 2006, The Institute of Epidetagy, Disease Control and Research (IEDCR) in
collaboration with ICDDR,B established Nipah surveillance Dist@ct level Government
hospitals of the country where Nipah outbredksd been identified. Presently surveillance
system is functioning in five hospitasstablishing appropriate surveillance systeans

necessaryo detectNiV outbreaks quickly and appropriate control measures can be initiated.



Objectives

I To ensuramanagement of Nipaimfection includingencephalitis at health care settings

as well as in the community

T To set up isolation and high dependency units/ICUs at hezlte facilities in Nipah

endemic areas

T To raise awareness of health care professionalsiapersonal protection and infection

control

T To prevent transmissioby interrupting personto-person transmissioof Nipah

infection
T To provide a standard case definition for surveillance and outbreak invastigait
Nipah virus encephalitis

T To provide standard guidance for outbreak investigation of Nipah virus encephalitis

based on past experiences
T To strengthen the capacity of emergenegponse to outbreaks

I To share lessons learnt from previous &lipvirus encephalitis outbreaks



Case Maagement ofNipahencephalitis
Case definition of Nipah encephalitis

Suspected case
A person fulfilling both of the following criteria is defined as a suspected case

1. Features of acute encephalidis demonstrated by

a.Acute onset of feveAND

b. Evignce of acute brain dysfuncticas manifested by
I. Altered mental status OR
ii. New onset of seizure OR
lii. Any other neurological deficit

2. Epidemiological linkage

a. Drinking raw date palsapOR

b. Occurringduring Nipah sasonOR

c. Patient from Nipah endemic area
Probable case

A person with éatures of acute encephalitis

A during a Nipah outbreak in the aré@R
A with history of contact with confirmed Nipah patient
In both suspected and probable cases, the patient might present with respiratory features with
or without encephalitis. Theespiratoryfeatures are
1 lliness <7 days duration AND
1 Acute onset of feveAND
1 Severe shortness of bregthoughAND
1 Chest radiognah showing diffuse infiltrates



Confirmed case
A suspected or probable case wittbbratory confirmation of Nipah virus infecti@ither
by:
1 IgM antibody against Nipah virley ELIS#& serum or cerebrospinal fluid
1 Nipah virus RNA identified by PCR fn@spiratory secretions, urine, or

cerebrospinal fluid

Definition of Cluster

Two or moresuspect caseliving within a 30 minute walk of each other who devedgmptoms

within 21 days of each other.

Clinical features

Symptoms

The followingsymptomswere observed(in order of frequencyn Bangladeshi cases

Fever

Altered mental status
Severe weakness
Headache
Respiratory distress
Cough

Vomiting

© N o 0 k& w0 DdPRE

Muscle pain
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9. Convulsion

10. Diarrhoea

General9gns
1 ReducedCScore
1 Raisedémperature
 Increasedespiratoryrate ( R dz253imin; ckildrenofx M H Y YNi/BkaY A vy
T LYONBFASR KSI NI NI (0 Sofx ! Mudzt YiRYWMmKm®R NRY DY T
1 Cepitationsin lung
1 HypertensioiHypotension

Neurological signs

i. Oculoparesis

ii. Pupillary abnormality

iii. FacialWweakness

iv. Bulbar weakness

v. Limb weakness

vi. Reduced deep tendon reflege

vii. Planta-absent/extensor

DIFFERENTIAL DIAGNOSIS

1. Other viral encephalitides e.g. Herpes sinxgacephalitis, Japanese B Encephalitis (JBE)
2. Bacterialmeningitis

3. Cerebral Malaria
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Table2:

Differential diagnosis of Nipah virus, Japanese encephalitis and Herpes Simplex

Encephalitis

Characteristics | Nipah virus Japanese encephalitiy Herpes Simplex encephalitis

Agent Nipah virus JBE virus HSV
(Paramyxovirus family) (RNA, Flavivirus)

Incubation Median 10 days (range-2| 1-6 days, max. 14 2-12 days, mean 4 days

Period 21 days) days

Transmission

Drinking raw date palm
sap humanto-human,
(close physical contact
with Nipahcase), animal
(pig) to man

Culex mosquito
(vector),humanto-
human not reported

Humanhuman, respiratory,
droplet

Site of
involvement

Corticosubcortical areas
of cerebrum /cerebellum,
brain stem

Thalamus, cortex,
cerebellum, AHC

Frontotemporal area

Clinical feature

Fever, headache, altered
sensorium buspecially
associated with segmenta
myoclonus & respiratory
involvement

Fever, headache,
altered sensorium
(100%) followed by
convulsions and
meningeal sign,
abnormal movements

Same as JE but typically
associated with a
constellation of
frontotemporalfeatures with
aphasia or mutism,
personality change, and focg
or generalized seizures

Serology / PCR

IgM /IgG (ELISA),PCR

Ag /Ab in blood /CSF

CSF PCR for
HSV DNA is diagnostic

CSF

Pleocytosis (180 cells
/mm3), ~ Protein (30 60
mg/L), Normal glucose

Pleocytosis (10
98(® 106/L) ;- Protein
(900mg/L), Normal
glucose

Lymphocytic pleiocytosis
(typically 1@200 cells/ mm3),
normal glucose, and
increased protein (0.6 to 6
o/l). Red blood cells and
xanthochromia may be
present

12



Investigations

General

A CBGwith CRPLeucopenia and lymphocytosis, thrombocytopenia

A Bloodfilm for Malarial Parasite (MP) or RDT farFalciparum malaria

A Chest Xay: Diffuse infiltrates, consolidation

A Blood glucose

A Serumbilirubinand SGPT

A S. creatinine

A S. electrolytes

A S. amylae and lipase

A CSF studymild pleocytosis. Normal adlightlyraised proteinand normalsugarlevet mainly
donefor exclusion of other causes

A MRI of braindiffuse, confluent high signal lesions involving mainly the cortical grey matter
and to a lesseextent subcortical and deep white matter on T2W and FLAIR sequences

A Electroencephalogram: The electroencephalogram (EEG) shows continuous diffuse slow
waves with or without periodic bitemporal independent sharp wave dischaiyes.
important especiallyto differentiate from HSV encephalitis [periodic lateralized epileptiform
discharges (PLED) mainly from temporal lobe]

Specific

A Enzymelinked immunoassay

The diagnosis of Nipah virus infection can be established by enlnykeel
immunoassay (ELISA). NidgM capture ELISA and an indirect IgG ELISA have high

specificity for the diagnosis. Rapid immune plaque assays have been developed to

13



p)

guantify Hendra andNiVand detect neutralizing antibodies to both virus&necimens
include CSF and serum.

Polymerasechain reaction(PCR)

RT PCRs can be used for detection of viral sequences,ith@aFswab or urine

specimens.

Indication of specific testing for Nipah

Since treatment does not depend totally on confirmation of the caséssting can be

requested to IPCR selectively only in clusters and highly suspected aadépha season and

in Nipah endemiareas

Treatment

Supportive/General Management

o

. Isolation (preferably in a separate unit)

a
b.

Barrier nursing e.g. personal protection using masks, gloves, gowns, shoe covers
Handwashingwith soap & watetbefore and after handling/visiting patients
Resuscitatiorfif needed) ABC (AnneR):

1 Airway

1 Breathing

7 Circulation
Care of unconscious patient: posture change, care of eye, bladder, bowel and mouth
O, inhalation if there is respiratory difficulty

Nutritional support oral/NGtube feedingaccording to the condition of the patient

14



h. Maintain fluid and electrolyte baland@ddults: 5% DNS, Children: 5% DNS, half or
guarter strength saline)

i. Fluid restriction: 30% restrictigmarticularly in children2/3 of the daily maintenance
can be gven in children if the chilts not in shock

j.  Maintain intake output chart

k. Bronchodilators may be given through large spacers

Symptomatic Treatment

a. Treatment of fever:
Paracetamot15mg/kgdose or 500 mdor adult if temperaturexl01.3°F §38.5°C). (Not
more than 4 times in 24 hours)
b. Treatment ofconvulsion:
i.  If patient presentwith convulsion:
1 Adult: 1V Diazepa 10mg stat
1 Children:per rectal diazepam: 0.5mdgg (maximum 10mg) as stat dose
1 It can be repeated once again after &n
ii. If seizure persists despite above measures, treat as status epilepticus (Annex 3)
iii.  If presents wih history of convulsion(s): Give maintenance treatment with
phenobarbiton (Adult: 66ng BD; Children: fng/ kg/ day BD)
c. Treatmentof raised intracranial pressulee.,bradycardia, hypertension, papilloedema
and deterioration of consciousngss
i.  Elevationof head to 3&with straight head
ii.  Mannitol
1 Adult: 200ml IV running stat and 8 hourly until features of raised ICP

resolvel or not beyond eight doses of maital.
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not beyond eightloses of manitol

d. Treatmentof hypoglycemia (<40 mg/dr <2.2 mmoilL)
1 Adult: 25% glucosé0 ml IV
1 Children 10% glucose 5 ml/kg bolus and can be repeated if necessary
e. Treatmentof Shock:
i.  0.9% Normal Saline
T Adult: 1 litrein 1% hour
7 Children: 20ml/kgover 20 mins
i. Dopamine (when needed):
1 Adult: 0520 microgram/kg/min)
7 Children 510 microgram/ kg/ min

Other treatment

The following may be given if indicated.
i. Antibiotic e.glV ceftriaxon(Children: 100mg/ kg once daily, Ad@gmBDfor 10days
in suspected case of bacterial meningitis
ii. 1V Acyclovir 10mg/ kg 8 hourly as infusion over 20 min for 10 days
iii. Broad spectrum antibiotics + Metronidazole/Clindamycin (for aspiration
pneumonia/secondary bacterial infection)

iv. Anti-malarids according to natioal guidelinglAnnex 4)

Criteriafor transferring patient to ICU

a) Signs of impending respiratory failure

i Respiratory rate

16
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Adult: >30/min
/| KAt RNBWYiY X Tnk

i Opsaturation<90%
I Central cyanosis
despite breathing in Oxygen 5 litres/min through mask
In children,severe chest indrawingis also important.
b) Uncontrolled seizures
Ouv DI/ { Xy
d) Hemodynamidnstability (i.e., bradycardia, hypotension and capillary refilling time > 3
seconds

e) Multi organ failure

Criteria for referralto higher centre

Deteriorating level of consciousness
Uncontrolled convulsion

Worsening respiratory distress

A w0 DdPF

Uncontrolled haemodynamic instability

Care duringransportation of the patient

1) Maintaining patent airway

- lateral position

- airway suction if required
2) Oxygenation
3) Monitoring during transport

4) Personal protection for the person related to transport

17



Requirementsfor anisolation room

i Standard should bequivalent toHigh Dependency Unit (HDU)
1 Exhaust fan stuld be switched on
1 Separate Pulse oxymeter, Non invasive BP, stethoscope, BP machine, Thermometer,
Torch light
1 Supply of adequate
i disposable gloves,
T gown (either disposable/autoclavable),
T surgical mask/N95 mask,
T hand washing facilities,
T chlorhexidinehand washing solution/ alcohol 60%
1 One Mechanical Ventilator for each four bedded HDU
i HME filter

T close circuit suction apparatus

Monitoring and follow up of surviving Nipah cases (two weeks from discharge)

Higher psychic functionsintact/ impaired

Orientation (time place,person)fully oriented/impaired
Speeck intact/ impaired

Swallowingg intact/ impaired
Seizurescontrolled/uncontrolled

Motor activities upper limbs power, coordination

Lower limbs- power, coordination, gait

© N o 00 b~ w0 DdPRF

Daily activitiegfeedng, dressing, washing, bathingully independent, partially
dependent, fully dependent

(Ref: Extended Disability Scoring syst&HO Bulletin. 88[8]: 2010. 5&40; WHODAS 2.0
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Patient ManagementFlow Chart

A 4

Suspected/ Probable Case Reportto IEDCR

\ 4
Admit (Preferably in isolation ward)

In case of clusters obtain samples
and send to IEDCR (If confirmed
record accordingly)

A 4

A 4
Initiate Management

v

Contact case tracing

Listing
Followup

A 4

Deterioration

v Death

N | Referralto IcusHighe] _—""
Recovery < center*
\ !
Proper handling of dead body
Followup (At 2
Weeks)
*WS FS NN € R2SayQi Ftol éa Sy & dzNB 0SGGSNI 2dzii 02 Y

person transmission while transportin§o managing the patient in the health care facility, where the

patient got admitted, is preferable as long as possible.

Prevention and control of Nipah encephalitis

Goal

To prevent transmission of the virus from:

18



B Bat to human
B Human to Human
1 Patient tohealth care workers
1 Patient to other care givefslose contact

1 Patient to patient with other disease(s)

So, strategies for prevention of Nipah vitugansmission are:

Awareness program
Early case detection through different surveillance systems

Case management

= =2 =2 =

Infection control measures:
B Household
B Community
B Hospital
Data from outbreak investigatiorsiggest that there are different risk factors for transmission
of Nipah virus in Bangladesh, which are:
1. Ingestion of
Raw date palnsapcontaminated by NiV
2. Person to person transmission of Nipah virus
a. From patient to care giver or contact
b. From patient to health care worker
c. Through objects used by patient
d. During handling deceased
Prevention and control of Nipah transmission depengen controlling these risk factors. The
following approaches should be implemented to prevent and control Nipah transmission in

Bangladesh:
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Risk factor 1ingestion of raw date palrsap
ApproachProvidemessagéefore and during Nipah season (DecemtzeMarch) of each year
- Atnationallevel:

i Mass media campaignvolvingHealth Education Bureau of DGHS, development
partners, NGO partners and other relevant agencies throwguchentaryfilm, TV
spot, radio message, advertisement, leaflet, poster etc.

- At District and Upazilla level: Civil Surgeon and UHFP@ewd#lsponsible fodissemination
of following keymessagdsee Box 1)hrough-

1 Person to person or couytard/group meeting at the community level (such as local
bazaar, school ground, mosque, public gatherings) by health workers (health
assistants)Present Nipah preventiomessagaising multimedia projectors at
community level in collaboration with Distriiiformation Office using the short

documentary prepared at national level

Box 1:Key Message for prevention of Nipahansmission through ingestion
of raw date palmsap

A 52y Qi RN Y] sapldome bats dard/ Nipdth ivirds and
could contaminate ravgap during collection process at night
Human can get infected by consuming the raw date p=dm

A Consuming boiled sap or molasses is safe

Risk Factor 2Person to person transmission of Nipah virus from patient to care giver/contact,
patient to health care workertouching objects used by patierts during handlingleceased
a. Prevention of transmission

ApproachProvidemessageas soon as a cluster or an outbreak has been identified in any area

 Atnationallevel:
21



T Mass media campaignvolving Health Education Bureau of DGHS, development
partners, NGO partners arather relevant agencies throughodumentary film TV

spot, radio message, advertisement, leaflet, poster etc.

1 At district andupazillalevel:

i) As soon as a cluster identified in any area, Civil Surgeon and UHFPO of the respective
area will take steps to disseminate the followimgssagdgBox 2) to the family
members and neighbors of the cluster

i) As soon as an outbreak has been identified in aegaaCivil Surgeon and UHFPO of
respective area will take steps to disseminate the followmessagdseeBox 2)to
the family and community members ofitbreak area/village/Union/Upazilla
through-

1 Inter persoral communicationby court yard/group meetingt the
community level (such as local bazaar, school ground, mosque, public
gatherings) by health workeend NGOs, volunteers and others

1 Present Nipah preventiomessageising projectors at community level in
collaboration with District Information Office using the short documentary

prepared at national level
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Box 2: Key Message for prevention of Nipah transmission froml
persornto-person
A Wash handshoroughlywith soapand waterafter coming in

contact withpatient

A Sleep in separate bed

A Maintain >1full-stretched armdistance(1 metre or 3 feet)
from patient

A Keeppersonal items of patient separately

A Wash used items of patient with soap and water, separately

b. Preventionof transmission from Nipah patient to health care worker at the hospital

Approach 1Providemessageo health care workers at District level and Upazilla level health

care facilities before and during Nipah season (Decembbta@h) (see Box 3)

- At Nipahsurveillance hospitals and in districts wittport of Nipah outbreaks:
Dissemination of preventiomessagehrough meetings, posters and leaflets before and
during Nipah season (DecemberNtarch) should be organized by hospital authorities and
from National level

- At districts andupazillasvhere no Nipah outbreak has been reported before: As soon as a
cluster or outbreak has been identified in any area, Civil Surgeon and UHFPO of respective
area will take steps to disseminate the followimgssagdseeBox 3)through meetings,
posters and leaflets to the health care workers of the hospitals in that Upazilla/District
(including Upazilla Health Complex, District Hospital, Infectissase Hospital, Medical

College Hospital or other specialized hospital)
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A

Box 3: Keyessagdor prevention of Nipah transmission at hospital

setting
Admit all cases with fever and unconsciousnessivulsion/

difficulty breathing to the isolation wardacility in the hospital
Use mask and gloves during histaigking,physical examination,
sample collection and other caigaving to suspected Nipah cases
Avoid unnecessary contact with suspected Nipah cases

Follow standargrecautions*for infection prevention at hospital
setting

Immediately report admission of a suspedtdipah case t¢tEDCR

and relevant authority

*Standard precautionPersonal protection by practicing standard precaution:

C Hand hygiene: Hand washing /alcohol based hand rub

C Usepersonal protective equipment (PPE)

C Safe handling of patient, equipment and linen

A SegregatdNipahpatients from other patients in the isolation ward/
facility

A Restrict the number ofervice providerin the isolation ward

A Maintainat leastl meter (3fee¥ 2y S TFdzt £t & & ONB

distance between two beds for Nipah patients

Box 4: Precaution for isolatioward/ facility

Also to follow

} Barrier nursing (PPE udsolation)
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} Environmental cleaning and decontamination

} Safe vaste disposal

Approach 2: Provideinstructionto follow infection control practices during preion ofcare
for potential infectious patients at regular basis, especially during a Nipah
outbreak
1 Identify Nipahpatients(suspected/ probable/ confirmed) fasolaion (see Box 4)
1 Health care provider should uslee personal protective equipments (PPE) strictly
while providing care to poskle Nipah/encephalitis patientdBox 5
1 Disposable and reusable items used for suspected/probable Nipah patients in the

hospital should be disposed following standard waste disposal protocoB@e€

Box 5: Personal protection during care for Nipah patient

Use personal protection equipments
A During history taking, physicaéxamination wear surgical mask, surgical
gloves (examine, specimen collection) and gown
A During specimen collection and oth&rvasiveprocedures (such as
nasopharyngeal suction, endotracheal intubatim®ar N95 mask, surgical
gloves and gown
Maintain HandHygiene
A Wash hands in with soaand waterat least for 20 seconds, or
A Clean hand using-2 ml alcohol based hand sanitizehlorhexidine 0i70%
alcohol hand sanitizers) after providing any care to patient
Use disposable items
A Use disposable itemshile providing NG tube, oxygen mask, and
endotracheal tube, Or
A If disposable items are not available, reuse after sterilization by autocla

2% glutaraldehyde
25




c. During handling deceased at family/community level

Secretion and excretion from a deceageztsonare considered to be equally infectious like
that of alivinginfected person. Adequate precautionary measures have to be taken during

handling such dead body during transportatj washing and burial or cremation.

Box 6: Waste disposal

p=N

Keep disposabland nondisposable PPEs and items in separate containers/
biohazard bags

A Keep sharp wastes in separate designated rigid container (box, bottle etc.)

p=N

Decontaminate wastes by autoclaving/chemicals [Sodium hypochlorite (C)pted

Cleanand dishiS Ol LJ G A Sy ( Q& OntBcR) ¥t leasRdhde 8ailyH S

>\

specially frequently touched surfaces (e.g. doors, windows, table top, etc)
Decontamination of reusable items

A Soak reusable items in 0.0583%6% bleach solution or in soap/detergent water fo

10-30 min

A Autoclave for reuse

ApproachPrecautions should be followeghile handing corpse of suspected Nipah patient

- Health care worker/mortuary staff should weBPE (disposable surgical mask, gloves and
gown) while handling corpse of Nipahse

- Hand wash with soap and water (or hand sanitizempuld be done immediately after
handling the corpse

- Used PPE should be disposed using standard protocol for infectious waste dispedbx
6)
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- During transporation, deceased persons should berad in an air sealed bag; if not
possible, by covering with clothes

- Heath care worker will provideessageo family members/community people of deceased
person (dead by Nipah infection) to follow precaution during transgiash and handlingof

the deceaased from hospal to community(Box 7

Box 7: Key Message for prevention of Nipah transmissiimm deceased body to
person
Precautionto be followed by family members/community members

A During transporation of dead body from hospital to home, avoiose contact
g AlK RSfacs, lesp&iRIQ @spiratory secretion

Al @2AR 0Of 2aS 02y inteCedpeanly liekpirdtos Gesreti@rs R
during grieving situation

A Cover facef yourselfwith a piece of cloth ogamchaduring washing/ritual
bath of deceased body

A Wash hands with soap, if possiltée bath with soap immediately after
performing ritual bathof the dead body

Handling reusable iteraof deceased

A Wash reusable items (cloths, utensils, etc.) with soap/detergent and

>\

Drymattress, quilt/comforter, pillowgetc. insunlightfor several consecutive

days
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Epidemiological Surveillance System

A systematic surveillance system isexessary method to identify clusters of meningo

encephalitis cases resulgrearly detection of Nipah outbreaks.

Objectives of surveillance

1 Identify clusters of acute meningencephalitis cases
1 Investigate clusters of cases for quick detection ofaNiputbreak
1 Inform policy makers for appropriate public health intervention for prevention and

control of Nipah virus encephalitis

Setting up a surveillance system for Nipah virus encephalitis

The main goal of setting up surveillance is to determine the disease prevalence, risk of virus
infections and transmission in human and animal populations as well as the source and
reservoir hosts of Nipah viry85]. Surveillance of NiV in different hospecies (humans,

domestic animals, reservoir hosts) needs to be performed.

Screening of patients who have meningitis, encephalitis or unusual neurological diseases should

be done by ELISA and/or-RTR. This is mandatory, particularly in cases of mersihgit

encephalitis with atypical or interstitial pneumonia. This should also be applied whenever there

are outbreaks of unexplained neurological/pulmonary illness in humans or animals, such as

horses and pigs. Such laboratory testing for Nipah virus shauttbhe with no delay, amot

waiting for negative results of Japanese encephalitis or enterovirus tests. High risk group
surveillance should be conducted in individuals who reside in the vicinity of animal reservoirs

such as bats. During an outbreak, snve f I y OS adAK2dz R Ay @ado®S LI GASY

drivers and attendants, abattoir workers, healtare providers who had contact with patients,
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veterinary officers (public and private), field workers, laboratory staff, and spot testisiglof

peoplein nearby villages to affectemreas[35].

The surveillance for detection of Nipah virus outbreaks including other potential outbreaks:
There could be multiple approaches for surveillance systems for detection of Nipah virus

outbreaks including other pathemps.

Hospital based activewsveillance inWNipah belareas

Surveillance irtertiary and districthospitals where Nipah cases are more likely to come from

Wh A LI K 0 SriedeSsarykoNdsritifit Nigal cases. Physicians in selected hospitals are

trained to know about case selection, cluster identification and reporting. One to two

surveillance physicians should work in each hospital depending on hospital béds.

surveillance physicres undertake the following:

1 Check cases of acute meningocephaltis daily in adult medicine and paediatrics units
(Annex 3.

1 Make line list of all the cases of acute menirggephalitis in line list forn{Annex 6)

1 Identify a cluster of casdg&nnex 7

1 Report cluster of cases to hospital supervisor and surveillamoedmator of assigned

hospital

Hospital based passive surveillance
1 Periodic training to Qvil urgeonUHFP@physicians/health care workers at sub
district/district f S@St Ay WbALI K o6St4GQ FNBFa F2N dzZLJRI

response, preliminary data collection and reporting.
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1 Reinforcing the surveillance on case identification and reporting at thedsibct and
district level in Nipah season (Decemizel NOKUO Ay WbALI K o6StGQ
repeatedly identified.

1 Reporting the cluster of unusual illness including meniagoephalitis to the authority

assigned for outbreak investigation.

Standard case definition

The clinical case definitigrfor Nipah are highly context dependent. The particular symptoms of
Nipah are norspecific, but in the context of an outbreak they efficiently identify persons at risk

for Nipah infection.

Suspect Nipah patient

Person from a community affected by an orgbk who has:

1) fever with new onset of altered mental status or seizure and/or
2) fever with headache and/or

3) cough with shortness of breath.

Probable Nipah patient
Suspect caspatients who resided in the same villaglaere confirmed casepatientswere
livingduring the outbreak period and who died before complete diagnostic specimens could be

collected.

Confirmed Nipah Patient
Person who has laboratory confirmation of Nipah virus infection either by:
1) IgM antibody against Nipah virus identifiedserum or cerebrospinal fluid.
2) Nipah virus RNA identified by PCR from respiratory secretions, urine, or cerebrospinal
fluid.
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3) lIsolation of Nipah virus from respiratory secretions, urine or cerebrospinal fluid.
Reporting of suspected cases

Patient with Nigh infection may attencat OPD/ IPD of UHC or district general hospital or in the
medical college hospital. The attending doctor will examine the patient and if the doctor finds
GKIG GKS LI GASy(dQa aA 3y HipaheyfidephalitissyhedwilPtréaitheK | @S & A
case as suspectedphhencephalitis. As soon as the patienbuld be managed asNipah

encephalitis, the hospital authority must inform IEDCR (instantly by telephone/ mebihail

and later by official letterjvithout any delay.

Outbreak investigation

Since Nipah virus encephalitis is a major zoasd outbreaks may be associated with
multiple factors such as animal reservoirs, semittural practices, food habits and possible
humanto-human transmissiona multidisciplinary éam is needed and preparation should be
done for preoutbreak, outbreak and postutbreak phases. The outbreak investigation should
lead to formulation of an appropriate public health intervention considering the locality specific

situation.

Pre-outbreak phase

Preparedness in terms of technical, logistic and management of Nipah outbreak is essential in
endemic countries. Evetitased surveillance provides a clue to possible outbreaks of acute
public health events. In addition to hospital based active angsp@ surveillance, the following

nontraditional sources of information will be valuable during the-prgbreak phase:

Media monitoring: Thisis an important source of information for detection of unusual health

events and outbreak detection, including Nipah virus. A gnaup of RRTevaluates media
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news and decide on unusual events. Th&RTchecks the unusual events on health and
communicates with local health authorities at the place of the unusual event for confirmation

and to get an update report.

Telephone hot line:Theseare in 24hour use by responsible authiies at the central or
peripheral level to receive news of unusual acute health events, outbreaks or epidemic
situations. TheCS at district andUHFPOsat subdistrict levels are instructed to send
immediate reports by telephone for any of these unusual events for immediatenplg and

response.

Intensification of surveillance during Nipah season

Surveillance is enhanced or intensified during Nipah season from January through March, when
most Nipah outbreaks have been identified. This will increase the possibility of idetmbificof

Nipah virus infection and to understand the characteristics of the virus. Blood, cerebrospinal
fluid and throat swabs are collected from suspected patients and sent for laboratory

investigation.

Formation of multisectoral team:Multi-sectoral team working at national for the monitoring,
evaluation and response to unusual acute public health events and outbreak response,
including Nipah outbreaks. The team should have a holistic, multidisciplinary approach
consising of public heath personnel, egeémiologists, veterinarians, anthropologists, social
scientists, clinicians and laboratory personnel who would bring relevant expertise in outbreak

response.

National Rapid Response Tea(NRRT): The NRiTstationed at IEDCR headed by Director.
The team members consist of epidemiologist, clinicians, lab scientists, social scientists,

communication experts Animal science experts, toxicologists, clinicians, local health care
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providers often join NRRT from other government departments, Medical ColledeBRIE,

Universities, DRRT and URRT.

District Rapid Response Team (DRRINe DRR headed by CS ammbnsists of clinical and

laboratory expertisehealth educatorsand other expertsn public health

Upazilla Rapid Response Team (URRTs headed by UHFPO and consist®folinical and

laboratory expertisehealth educatorsand other expertsn public health

Key steps for Nipah outbreak investigation

The outbreak investigation depends on the status of the outbreak including tinebeu of

cases, spread of disease, case fatality and local circumstances such as panic and rumor in the

community.
1 Confirmation of outbreak:The combined team initially visit health care centres and the
community:

I To understand the current situation otitbreak
T To take initial line listingf cases
T To understand clinical presentation

T To identify additional cases in health care centres and communities

1 Develop a case definition and update the list of caseBhe team should define
suspected, probable andnofirmed cases. The team will identify cases in hospital and
community thorough:

i Dally visits to the health care centre

T Review of mediaecords and collect copies
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T Interview the physician and other health care providers about patient illness, clinical
course, treatment, epidemiological/exposure information.

T Visit outbreak community

T Identify contacts of the cases and follow up 3 weeks after last contact with the cases
during acute illness or death

T Meeting with community people and community leaders

T Monitor health care workers who provided services to Nipah patients

T Risk communication

1 Clinical and Epidemiological investigatioithe team will explore possible risk factors of
GKS AfftySaas St dz G SiAKYKS 2 dzil cONBdrju/atiay L ISNISE 21y
hypothesis and consider immediate control measures. The team will undertake the

following:

Clinicalexaminatiorn
I Review hospital documents for clinical findings, laboratory investigation and
treatment.
i Collect clinical information from survivextients
T Collectinformation fromlaboratory investigationslone
I Collect blood, CSF and throat swab samples at the time of recruitment, and follow

up serum samples 2 week after onset of iliness.

Risk assessment:
The experienced and trained Field Reshafssistant (FRA) will take the exposure history of
cases and controls. Three neighborhood controls for each case will be taken to identify risk

factors of illness. The exposure history mainly includes animal exposure, environmental
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exposure and contact Wi a case patient. The exposure history from cases and controls is

considered from one month before onset of illness of the case.

Close contact study:
The close contact is defined as the patient or the person who came in contact with a Nipah case
(corfirmed and probable case®)NDstayed in the room or veranda or vehicle for at least 15
minutes. The FRA conducts the following:
i Make a lineikt of close contacts of cases
i Fill close contact questionnaire until at least 3 weeks after last contact with the
patient during &ute stage of iliness or death

T Cdlection of 5 ml blood samples

Health care worker study:
There is evidence of nosocomial transmission in Bangladiediaand Malaysia. It is important
to investigate the health care workers who providservice to Nipah patients to understand
the exposure for Nipah transmissionnf#ex 8):
I Make a list of heath care workers whoopided care to Nipah patients
I Take consent from health care workergi(gx 9)
i CAff I &0 NHzO U dzNBerposire G2Sta i K 2 ¢ iy NEONBr@l i & NE S
least 3 weeks after providing last services to Nipatients during acute illness

T Collect 5 ml of blood

Anthropological study:
Anthropologists or other social scientists with extensive community based experience should
join the broader multidisciplinary Nipah outbreak investigation team. The activities of an

anthropological team in the investigation are as follows:
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1 Explore detailed exposure histories of the cases with a time line of events, perception of
the case and the community regarding Nipah outbreak, and their practices to prevent
the transmission of disease

1 Assist in framing questions for the casentrol guestionnaire within the context of the
activities, understanding, and language of local residents, and identify appropriate proxy
respondents for deceased capatients

1 The anthropologists also spend a considerable time with affected communities to
understand their concerns and discuss these concerns with the broader investigation
team.

1 The anthropologists oftenassist Health Education Officer (HEO) to develop
communicaion messages combining both local explanatory models and biomedical
models using the local terms and languages, and deliver the message in such a way so

that it is meaningful to the community.

Sample collection, storage and transportation of specimens lvoratory diagnosis
1 Specimen:
o Blood: 5 ml blood
A Acute
A Convalescent: Two week after onset of illness
0 CSF: 3 ml extra CSF
o Throat swab
o Urine

Zoonotic and environmental investigations during Nipah outbreaks

Zoonotic and environmental investigation duriadNipah virus outbreak primarily aims to
determine the primary reservoir, likely source of the virus, route of transmission, and the

extent of the spread of the virus in animals.
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To understand the reservoir and primary source of the virus the team mays@kples from
Pteropusbats near to the outbreak site. The samples may include oropharyngeal swabs, and

serum samples to detect the virus and antibodies to identify recent and prior infections.

Sampling to understand the route of transmission dependghemature of an outbreak. For
example, in Bangladesh, babntaminated date palm sap may contain NiV; therefore the team
may also collect sap from the trees linked with the outbreak(s). It is possible that the virus may
spill over from reservoir bats totleer domestic and perdlomestic animals. Therefore, the team

may investigate cattle, goat, pigs, dogs, cats, and other suspected animals in an outbreak site.

Sample collection, sample shipment and laboratory testing:

1 Serum, throat swabs and urine swabs should be collected in a cryovial tube and stored in
liquid nitrogen tank ordryicecr nx / FTNBST SNI Ay G(GKS FTASEtRO®

1 The samples can be shipped in liquid nitrogen tank or dry ice or cold box in the national

centre for soragein-T nx / FNBST SNJ

Serological assays to identify recent or old Nipah infection in reservoirs and other susceptible
animals arealso useful in interpreting the outbreak condition. These tests include virus
neutralisation test andeELISAo0 detect IdM and IgG antibody against Nipah. To reduce risk
exposure of the laboratory personnel, it is recommended to treat the animal serum samples
with gammairradiation or diluted 1/5 in PBS containing 0.5% Tween 20 and 0.5% -Ri@M

and heatinactivated at 56C for 30 minutestRT-PCR of animal samples is recommended.

After the Nipah outbreak investigation

1 Develop outbreak report
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A written report should be submitted immediately at the end of the investigation to the
concerned authority. The investigatiahould contain the following:

Method of investigation

Sociedemographic characteristic of cases (geography, age, sex, occupation)
Distribution of cases by the date of onset of illness

Clinical presentation of cases and outcome of illness

Risk factors folllness

Pathway of transmission

Prevention and control measure

e e e e d d

Recommendations

Intersectoral coordinationand One Health approach

Nipah virus encephalitis is a zoonotic disease ihatansmitted from batsaffects domestic
animals, primarily pigs. Interstral coordination is very important in the control and

prevention of Nipah virus outbreaks as the disease is relatedltbife, agriculture farming and
sociabehavioural practices at the community level. The involvemetivestock,agriculture,
environmentministries and local administration is crucial for decismaking and the
implementation of appropriate public health interventions. Coordinated epidemiological and
field investigations and crosshecking of samples at both human and animal labmias may

be considered. Journalists, electronic media personnel, social activists, community leaders and
non-government organizations all play an active role in early case reporting, social mobilization
and raising public awareness, which is essentiedpid control of any outbreak. Discussion

with media people in pr@utbreak time will help to develop a common understanding and a
constructive role for media during outbreak®ne Health approach should be followed within

every sector involved with Nipgprevention, control and management.

39



District and suldistrict level administration should be involved in discussions on Nipah virus.
Such discussions should occur not only during outbreaks, but also prior to the season to
highlight the possibility of an outbreak. Possible prevention meastaade discussed at
routine intersectoral monthly meetings. These would be crucial for better coordination and
cooperation at the community levdlocal community leaders such@suncillos of the local
Union Parishagvillage heads, religious leaders, school teachers, doctors, pharmacists and
primary health care providers all can act on their own capacity and it is therefore important

that they are kept up to date with planned awareness building process.
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Lessorlearnt from Nipah outbreak in Bangladesh

1. Nipah virus infection has a high mortality rate of up to 80% in settings without ICU
support, which can be reduced to 40% when appropriate ICU services can be
administered in a timely fashion. However, the fatatdye is still very high and so

prevention rather than cure is more appropriate and more eeff¢ctive also.

2. The key to controlling the outbreak and reducing mortalities is early detection of the

outbreak and installing preventive measures as soon asipgess

3. Proper and prompt field investigations with risk assessments were found to be very
useful in early detection of the outbreaks. Facility based infection control measures
were employed including standard case management and increasing levels of

intersectoral coordination raised community awareness.

4, It has been found that preventive measures work very well not only for outbreak

control. They are successful also when routinely used prior to the proven Nipah season.

5. The principles of outbreak detection,gjgonse and control used in Nipah outbreaks
could be successfully used in similar settings in case of other outbreaks with known or

unknown agents.

6. Intersectoral coordinatiomnd One Health approach dealing with any disease
outbreaks or public health ents of concern, as shown in Nipah outbreaks, can play a
major role for the rapid control of outbreaks or unwanted impacts including preventing

morbidities and mortalities.

7. The media can play a very positive and proactive role in outbreak control whgrathe

kept well informed and trusted as partners.
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