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Kampung Sungai to Kerala: A deadly zoonotic trail encroaching
diverse geography
*S M R U Islam!, M Jahan?, M M R Siddiqui®

ABSTRACT

Background: Nipah virus is an emerging zoonotic virus which causes fatal encephalitis in South-East Asia
region since 1999. Thereafter, it is prevalent almost every year in the different parts of Bangladesh and India.
The aims of this analysis to describe the epidemiological patterns of the Nipah infection and also to highlight the
factors for the recurrent outbreak in this region.

Materials & methods: Intensive web searching was done for documents and journals on Nipah Virus infection
and Nipah outbreak from 1999 to 2018. A total of 279 research documents were found and about 40 papers,
especially the PubMed indexed sources and newsletters distributed by different public health agencies were
selected for the meta-analysis. Information gathered from the selected journals and documents were described in
text and figures.

Results: The analysis revealed that fruit bats of the Pteropus genus are the natural hosts of the virus. After
documentation of only outbreak in Malaysia in 1999, Nipah virus struck in Meherpur in 2001 for the first time and
thereby, creating a public health issue every year. Very recently, this deadly zoonotic virus caused fatality in Kerala,
India which is far away from its usual prevalent region. It starts with the ingestion of Nipah infected raw date palm
sap and direct contact with the infected person. Early diagnosis and strict isolation is the mainstay to prevent an
outbreak. Strong public health measures can able to reduce both the frequency and mortality of the disease.

Conclusions: Nipah virus infection is now one of the ten priority diseases listed by the World Health
Organization considering its high fatality rate. However, effective health education and infection control practice
is still considered as the mainstay of prevention of future Nipah outbreak.
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Introduction

Nipah virus is one of the two members of genus Henipa
which belong to the family Paramyxoviridae. Flying fruit
bats or flying fox harboring the Nipah virus is responsible
for transmitting the virus to a wide host range causing
illness and death of animals and humans.' It was first
reported in 1998-1999 with 283 cases of febrile
encephalitis including 109 deaths in Malaysia.? In it was
detected from Meherpur in 2001. After that, the Nipah
outbreak has occurred in every year mainly in the northern
part of Bangladesh and also the adjoining parts of India.}

Recently, Nipah infection has struck the Kozhikode
district, Kerala of India (Fig. 1) which is considered to be
an outskirt from the usual Nipah prevalent regions * after
hibernating for last 2-3 years. Considering a new outbreak
in that part of India, early laboratory confirmation and
infection containment has limited the spread and
successfully contained the disease.* The aim of this article
to elucidate the current situation analysis of the Nipah
outbreaks of South East Asia regions and identifying the
factors to combat such fatal infections.
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Figure 1: Trail of Nipah virus infection in South East
Asia Region.

Materials & methods:

A systematic review was conducted from various
journals and articles from 1999 to 2018. Information
was retrieved from documents available mainly in the
electronic database and on the websites, using the
terms Nipah Virus infection and Nipah outbreak etc.
Results and comment from other researcher’s work
were also evaluated. Around 279 research papers were
retrieved from several national and international
publications and among them, about 40 research
papers were reviewed for preparation of this article.
Most of the selected articles were from PubMed
indexed and various online collection on Nipah virus
related issues, reports on quantitative and qualitative
studies, estimates of Nipah cases, the source of
infection, policy analysis, and government strategies.
Data gleaned from the research papers were analyzed
and results were presented in texts and chart/graph as
per the requirements.

Results:
National host and outbreak detection

Large fruit bats of the genus Pteropus appear to be the
natural reservoir of Nipah virus.’ In Bangladesh, the
only Pteropus species “Pteropus giganteus” are the
reservoirs of Nipah virus which are widely distributed
across the country and also in India.

Usually, Nipah virus infection has a short incubation
period of 4 days to 2 weeks but may extend up to 45 to
60 days.> Clinical features range for asymptomatic
influenza-like symptoms e.g. fever, vomiting, sore
throat headaches and myalgia to fatal encephalitis.
Nipah cases are confirmed by various laboratory tests
like neutralization test, enzyme-linked immunosorbent
assay (ELISA), polymerase chain reaction (PCR)
assay, immune-fluorescence assay and virus isolation
by cell culture technique.’

The situation in Malaysia and Singapore

The majority of the Nipah Virus infectioncases in
Malaysia® and Singapore’ were acquired from infected
pigs. Clinical features of this new infection being
similar to JEmiss led the investigatorat that time. But
later, it was confirmed to be a new zoonotic discase
and was named as per the village “Sangai Nipah”.!% At
that time, an association of this new infection with Pig
were anticipated as many of the victims were from pig
farm who had direct physical contact with sick Pig.!!
A retrospective study revealed that, during that
outbreak, pigs were sick having a barking cough and
dying from an unknown disease.!> After the Nipah
outbreak confirmation, all the infected pigs were
culled within the area of the outbreak.'* Subsequently,
Nipah virus was internationally classified as Biosafety
Level (BSL) — 4 agent.'

Situation in Bangladesh

Nipah virus was first detected as a cause of an
outbreak of encephalitis in 2001 in Meherpur district.
Since then, outbreaks of Nipah virus encephalitis have
been reported almost annually till 2015 in selected
districts of Bangladesh causing high case fatality *
(Fig. 2). So far, about 28 districts have been known for
Nipah occurrence. Among them, outbreak from this
virushas been reported 7 times in Rajbari, 5 times in
Naogaon & Faridpur, 4 times in Nilphamari&Natore
and 3 times in Kustia, Magura, Manikgong&
Rangpur.'> 16
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Figure 2: Nipah virus affected region in Bangladesh
2001-2018.

Consumption of raw date palm juice contaminated
with urine or saliva from Nipah infected fruit bats was
the most likely source of infection in Bangladesh. But
human to human transmission among the family
members from close contact was also documented in
the year of 2004 and 2007 where respiratory secretion
was reported tobe the most likely source of infection.!”

Situation in India

Apart from the recurrent outbreaks in Bangladesh,
Nipah virus infections are also reported from the
adjoining border area of India, namely Siliguri (2001)
and Nadia (2007) of West Bengal.* The mode of
transmission of these outbreaks was human to human
source following nosocomial infection.'® In the year of
2018, the outbreak in Kerala has cost 21 lives out of
23 laboratory-confirmed cases and all the cases except
the index case were transmitted through human to
human transmission. However, how the index case
got infected is still unknown. 97% Nipah virus
genome sequence were found similar to previous

Nipah-Bangladesh genetic lineage.* Currently, Nipah
virus infection is now considered as one of the ten
priority infection by World Health Organization in
terms of its fatal nature.”

Credible factors causing episodic outbreaks of
Nipah Virus infection in South East Asia region

Since the first case in Bangladesh, almost every year
mainly in the winter season, the virus flares up around
cluster districts near the Padma River flowing through
the western side of the country.? In this region, people
are getting infection directly by consuming date palm
sap contaminated by infected fruit bats. But in recent
years, human to human transmissions are becoming
prevalent which was not previously observed in
Malaysian settings.®

Some common associations have been observed in the
transmission of Nipah virus infection to human. It
seems to occur only between December to April
coinciding with the time of collecting palm sap and
infected from drinking contaminated palm sap.
Another hypothesis linked with the bat’s breeding
cycle’s time. A large number of newborns pups
carrying Nipah viruses are available, at that time
might shed virus in urine and contaminating a large
number of the date palm sap.?!

Recurrent attacks of Nipah virus infection have been
recognized since 2001 6, 22-23 and substantial
heterogeneity of their nucleotide sequences were seen
among the strains of Nipah isolates, causing the repeated
introduction of Nipah virus from its reservoir to the
human population. But all the Nipah virus strains from
human cases were genetically similar to Malaysian
outbreaks.24 Nipah antibody was regularly found in
both blood samples collected from P. giganteus bats in
Bangladesh and neighboring India25 but the condition
which permits recurrent Nipah virus infection to a
human in Bangladesh are yet to be identified.

Another important factor contributing to the high
frequency of Nipah virus infection is person-to-person
transmission.23 In a densely populated country like
Bangladesh, Nipah virus spread very rapidly through
respiratory route before any kind of intervention or
anticipation ofoutbreak can be made.
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Discussion:

Although Nipah virus infection causes smaller
outbreaks in Bangladesh and India, the case fatality
rate remains higher (>75%) over the years than the
outbreaks from Malaysia and Singapore (>40%).>* 26
This repeated outbreak from Bangladesh has
demonstrated both foodborne transmission and also
human to human transmission > Usually, date palm
sap is collected and harvested from December to
April when P. giganteus bats frequently visit and lick
the sap.?” Traditionally, people in this region areused
to enjoy the delicious raw saptogether in a family
within a few hours of collection increasing their
vulnerability to Nipah infection.?

Most of the patients who had presented with acute
meningo-encephalitis had died by the time a
diagnosis was made, which creates difficulty to
isolating the case and build up strategies to prevent
nosocomial transmission.”” The physician and health
caregiver in such settings are more vulnerable to
Nipah infection as they are attending emergency
outdoor patients without wearing personal protective
equipment (PPE) because of their unawareness of
impending outbreak.’® But, these tendencies have
been greatly reduced after mass awareness campaign
and training program run by government.

Figure 3: Bamboo skirt method to block fruit bats
contamination date palm sap.

Prevention strategies should focus on the people
(Gachhis) along with their families who collect the
date palm sap and also the health caregiver who will
attend the Nipah cases. Various local approaches

been developed to prevent pests and bats form
accessing the sap. But most efficient is the bamboo
skirt method (Fig. 3) which covers both the shaved
part of the tree and also the mouth of the pot, making
it difficult for the bat to access the sap. Other methods
like using mosquito net or cloth to cover the mouth of
the containers should also be employed where
necessary.’! Gachhis should take bath after collection
of palm sap as the surfaces of trees are often
contaminated with bats urine harboring the Nipah
virus. After collection, they should refrain themselves
from drinking it raw; instead boiling at high
temperature is the single most effective method of
prevention. Family members complaining of fever or
flu-like symptoms should be given special attention.
Residence from Nipah belt*? should be made aware
prior to every winter season through a mass media
campaign (Fig. 4). More emphasis should be put on
person to person communication by health care
worker through courtyard or group meetings with
special emphasis on those families who live on date
palm sap collection and selling trade.

HENIPAYTHUS OUTRREANS AND FTERCHUE HETRISUTION MAP
*

B i [] e

- b w1

Figure 4: Risk of Nipah virus as per global
distribution of Pteropus bats.

Another important mode of Nipah virus infection
from the dead body handling is often ignored. During
transportation and grieving situation, close contact
should be avoided with a deceased’s face, especially
respiratory secretion. Personal protection should be
taken during washing/ritual bath of a deceased body.
Reusable items like clothes, utensils etc. of the
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identified individuals should be decontaminated with
soap/detergent and beddings should be kept in
sunlight for several consecutive days.*

Conclusions:

The capacity of the emergency response to outbreaks
should be strengthened before every Nipah season
and gaps/drawbacks should be filled up after Nipah
outbreaks. Strong efforts should be given to
disseminate the guidelines for infection control and
prevention strategies to battle further Nipah outbreak.
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