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Abstract

Nipah virus, a paramyxovirus related to Hendra virus, first emerged in

Malaysia in 1998. It is an emerging zoonosis with the potential to cause significant
morbidity and mortality in humans and major economic and public health impacts.
Bats are the main reservoir for this virus, which can cause disease in humans and
animals. There are currently no effective therapeutics, and supportive care and

prevention are the mainstays of management.

Introduction

More than 60% of the newly identified infectious agents that have affected people
over the past few decades have been caused by pathogens originating from animals or
animal products. Nipah Virus (NiV) represents a new emerging zoonosis, one of the

most important bat-borne pathogens discovered in recent era [1].

The first outbreak in Malaysia resulted in the eventual killing of about 1.1 million
pigs. It was categorized as zoonotic biosafety level 4 (BSL4) agent, depending upon
the geographic distribution of outbreaks, it is responsible of case mortality between
40% to 100% in both humans and animals, thus one of the most fatal virus known to

infect humans [2].

Aectiology:

Nipah is an enveloped, negative-sense, single-stranded RNA virus, with a genome
size of about 18,000 nucleotides. NiV genome organization comprises Six major
genes present in all Paramyxovirus: RNA polymerase and nucleocapsid genes (N, P
and L); envelope membrane protein genes (F and G); and matrix protein (M). The

attachment (G) glycoprotein which binds the viral receptor, and the fusion (F)



glycoprotein which causes virus-host cell membrane fusion, are the two membrane-

attached envelope glycoproteins responsible for host cell infection by NiV [3].

As other animal Paramyxovirus, the virus is inactivated by 60°C for 60 minutes. It is
stable between pH 4.0 and 10.0. It survives for long periods in favourable conditions,
for days in fruit bat urine and contaminated fruit juice. It is susceptible to common
soaps and disinfectants. Lipid solvents, such as alcohol and ether, and sodium
hypochlorite solutions were used in outbreaks for disinfection [4].

Natural Host

Fruit bats (Macrochiroptera) of the family Pteropodidae-particularly species
belonging to the Pteropusgenus—are the natural hosts for Nipah virus. There is no
apparent disease in fruit bats. Bats belonging to the genus Pteropus are widely
distributed. They live in the tropics and subtropics of Asia, including the Indian
subcontinent, Australia, Indonesia, Madagascar, and a number of remote oceanic

islands in both the Indian and Pacific Oceans [1].

Transmission

During the initial outbreaks in Malaysia and Singapore, most human infections
resulted from contact with sick pigs or their contaminated tissues. Transmission is
thought to have occurred via droplets, contact with throat or nasal secretions from the
pigs, or contact with the tissue of sick animals [5]. During the later outbreaks in
Bangladesh and India, Nipah virus spread directly from human-to-human through
close contact with people's secretions and excretions. In Siliguri, India, transmission
of the virus was also reported within a health-care setting, where 75% of cases

occurred among hospital staff or visitors [5].

CLINICAL PRESENTATION
Humans

The incubation period ranged from 4 days to 2 months, with more than

90% at 2 weeks or less, the symptoms are characterized by high fever followed by
seizure and death due to encephalitis or respiratory disease. Human infections range
from asymptomatic infection to fatal encephalitis. Infected people initially develop
influenza-like symptoms of high fever, headache, muscle pain, sore throat and
weakness. This can be followed by impairment in spatial perception and stability,
feeling sleepy, altered consciousness, and neurological signs, sometimes accompanied



by nausea and vomiting that indicate acute encephalitis [1]. Some patients infected
with NiV Bangladesh strain can also have atypical pneumonia and severe respiratory

problems, including acute respiratory distress [6].

Encephalitis and seizures occur in severe cases, progressing to coma within 24 to 48
hours. The case fatality rate estimates 40- 100% during sporadic outbreaks. Most
people who survive acute encephalitis make a complete recovery, but around 20% are
left with residual neurological consequences such as persistent convulsions and
personality changes. A limited number of recovered patients may experience
encephalitic relapse up to years later and subclinically infected individuals may show
central nervous signs up to 4 years later. The brain was the most severely affected

organ .Other affected organs were the kidney, lung, and heart [1].

Diagnosis

Nipah virus infection can be diagnosed by a number of different tests. Since Nipah
is classified as a biosafety level 4 (BSL4) agent, special precautions must be
undertaken in the collection, submission and processing of samples. Biosafety
considerations require that this work be carried out only in a physical containment
level 4 (PC4) facilities. Various strategies have been developed to reduce the risk of
laboratory sera, including gamma-irradiation or sera dilution and heat-inactivation.
Henipa virus antigens derived from tissue culture for use in ELISA can be irradiated

with 6 kilo Greys prior to use, with negligible effect on antigen titre [7].

Identification of the agent

virus isolation by cell culture can be performed from brain, lung, kidney and spleen
samples transported at 4°C in 48 hours or frozen if over 48 hours, using African green
monkey kidney (Vero) and rabbit kidney (RK-13) cells. Cytopathic effect (CPE)
usually develops within 3 days. Monolayers are examined for the presence of syncytia
after incubation for 24-48 hours at 37°C. Henipavirus-induced syncytia are
characterised by presence of large multinucleated cells containing viral antigen. In
absence of CPE, two 5-day additional passages are recommended to confirm negative

results. Immunostaining or virus neutralization tests (plaque reduction, microtitre



neutralization, immune plaque assay) are applied to characterize the virus isolate and

differentiate cross reactivity within henipaviruses [1].

Polymerase Chain Reaction (PCR) assay and real-time PCR can be applied with
the advantage of not propagating live infectious virus. Immunohistochemistry can be
applied on formalin-fixed tissues or formalin-fixed cells of vascular endothelium from
brain, lung, mediastinal lymph nodes, spleen, kidney, uterus, placenta and foetus,
using antisera to NiV, rabbit antisera to plaque-purified NiV or biotin-streptavidin

peroxidase-linked detection system [7].
Serological tests

Serum Neutralisation (SN) test is designated as the reference standard for anti-

henipavirus antibody detection [7].

Cultures are read at 3 days, and those sera that completely block development of CPE are
designated as positive. Immune plaque assay is an option in case of cytotoxicity. Indirect or
capture enzyme-linked immunosorbent assay (ELISA) can be applied on for detection of IgG
and IgM, respectively. Due to false-positives related to specificity of ELISA, positive
reactions have to be confirmed by SN [8].

Treatment:

There are currently no antiviral drugs or vaccines available to treat Nipah virus
infection for either people or animals. Intensive supportive care with treatment of
symptoms is the main approach to control the infection in peopleand consisted of
anticonvulsants, treatment of secondary infection, mechanical ventilation, and
rehabilitation [9].

With nothing known at the outset of the outbreak in Malaysia, empirical treatment
was started with ribavirin, chosen for its broad-spectrum activity against DNA and

RNA viruses and ability to cross the blood-brain barrier [10].

Experimentally, the therapeutic use of a neutralizing human monoclonal antibody,
the m102.4, which recognizes the receptor binding domain of the NiV G
glycoproteins, appeared promising in a ferret animal model. Furthermore, the m102.4
was also successfully tested in Non Human Primate (NHP) models against challenge

with related Hendra virus [11].

PREVENTION

As treatment options are limited, focus on NiV management should be on prevention.



To date, prevention of Nipah virus infection relies on veterinary measures in domestic
animals and public health education. Preventive strategies include interventions to
prevent farm animals from acquiring NiV by eating fruit contaminated by bats. Farms
should be designed to reduce overcrowding to avoid rapid spread of disease between
animals and should not be near fruit trees that attract bats. Consumption of
contaminated sap should be avoided. However, efforts to reduce fresh sap
consumption in general would be unpopular, as they go against social and cultural
norms. Other, more acceptable methods would include physical barriers to prevent
bats from accessing and contaminating sap [12].

A number of vaccine candidates have been found to be capable of complete

protection against NiV disease in preclinical studies of small animal and nonhuman
primate models. Candidate vaccines using a vesicular stomatitis virus vector are the
most advanced, having demonstrated protection in hamsters, ferrets, and African
green monkeys [13]. Fortunately, a new international coalition of governments and
pharmaceutical companies called the Coalition for Epidemic Preparedness
Innovations (CEPI) was formed in January 2017 to develop safe, effective, and
affordable vaccines for diseases with pandemic potential, such as NiV[14].
CONCLUSION

NiV emerged as a new virus exactly 20 years ago, causing severe morbidity and
mortality in both humans and animals. As the reservoir host Pteropusbat is
widespread, and NiV has been found in bats in various countries, the potential for
outbreaks to occur in new regions remains significant.

References:

1-Giangaspero, M. (2013).Nipah Virus. Trop Med Surg, 1(129), 2.

2-Pallister J, Middleton D, Broder CC, Wang LF (2011). Henipavirus vaccine
development. J Bioterror Biodef: S1:005.

3-Lamb RA, Parks GD (2007). Paramyxoviridae: The viruses and their replication.
In: Knipe DM, Griffin DE, Lamb RA, Straus SE, Howley PM et al., editors. Fields
Virology. Philadelphia: Lippincott Williams & Wilkins. pp. 1449-1496.

4-World Organisation for Animal Health (Office International des Epizooties: OIE)
(2009) Nipah (virus encephalitis). Technical Disease Cards, OIE, Paris.

5-World Health Organization (2009) Nipah virus.Media Center. Fact sheet 262.



6-Hossain MJ, Gurley ES, Montgomery JM, Bell M, Carroll DS, et al. (2008) Clinical
presentation of nipah virus infection in Bangladesh.Clin Infect Dis 46: 977-984.
7-World Organisation for Animal Health (Office International des Epizooties: OIE)
(2010) Manual of Diagnostic Tests and Vaccines for Terrestrial Animals, OIE, Paris,
Hendra and Nipah virus diseases, Chapter 2.9.6. p. 3-9.

8-Giangaspero, M. (2013).Nipah Virus. Trop Med Surg, 1(129), 2.

9-Ang, Brenda SP, Tchoyoson CC Lim, and Linfa Wang."Nipah Virus

Infection.” Journal of clinical microbiology (2018): JCM-01875.

10-Chong HT, Kamarulzaman A, Tan CT, Goh KJ, Thayaparan T, Kunjapan

SR, Chew NK, Chua KB, Lam SK. 2001. Treatment of acute Nipah

encephalitis with ribavirin. Ann Neurol 49:810 — 813.

11-Bossart KN, Geisbert TW, Feldmann H, Zhu Z, Feldmann F, et al. (2011) A
neutralizing human monoclonal antibody protects african green monkeys from hendra
virus challenge. SciTransl Med 3: 105ra103.

12-Nahar N, Mondal UK, Sultana R, Hossain MJ, Khan MS, Gurley ES, OliverasE,
Luby SP. 2013. Piloting the use of indigenous methods to prevent

Nipah virus infection by interrupting bats’ access to date palm sap in

Bangladesh. Health Promotint 28: 378 —386.

13-Satterfield BA, Dawes BE, Milligan GN. 2016. Status of vaccine research and
development of vaccines for Nipah virus. Vaccine 34:2971-2975.

14-Ang, Brenda SP, Tchoyoson CC Lim, and Linfa Wang."Nipah Virus
Infection.” Journal of clinical microbiology (2018): JCM-01875

) pedld

B0 JsY akh ¢ e (g i dadije g Ay ¢ oola s d

O BpS S ana ot Adlaial) daaliay (283U s (e 525 ) 33A Gl (A1 3l
&3 siall & Gl Aalall Ll 5 dalaidy) ol il 5 jdl) 8 il gl 5 a all

@l Wla 2a 0 Yl ally pal) die (i yal) Cony ¢ (S (315 € (a5 il 13gd a1
Adga sal Al Jils gl o2 448 6l g dac ol dle Sl 5 ¢ Jlad 230






