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Emerging tropical neurological infections
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A large majority of neurological infections remain undiagnosed
worldwide. Emerging and re-emerging infections are likely to be
responsible for a significant proportion of these. Over the last
two decades, several new organisms producing neurological
infection and the neurotropic potential of many other known
pathogens have been identified. Large outbreaks caused by
re-emerging pathogens such as Chikungunya virus, Zika virus and
Ebola virus have led to better delineation of their neurological
manifestations. Recognition of the pandemic potential of
emerging pathogens and an improved understanding of their
host-vector-environment interactions would help us be better
prepared to meet these emerging threats.

Introduction

The global landscape of neurological infections appears to be
changing, and a key reason is the emergence and re-emergence
of many neurotropic pathogens. This is especially true in tropical
countries where the pattern of infectious diseases is different
from temperate regions due to a multitude of geographical,
socio-economic and socio-cultural factors. Aetiological agents
traditionally taught in medical schools as common causes

of neurological infections are seldom identified in outbreak
investigations and surveillance studies from tropical countries.”
This article will focus on some emerging neurological infections
that have recently gained global attention.
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Dengue with neurological involvement

Dengue is the most important arboviral disease worldwide and
is endemic in more than 100 countries, with half of the world
population at risk.> Dengue virus (DENV, family Flaviviridae, genus
Flavivirus, transmitted by Aedes mosquitoes) has four antigenically
distinct serotypes (DENV-1 to DENV-4). Neurological involvement
is seen in up to 21% of patients and is mainly associated with
DENV-2 and DENV-3 serotypes.*> DENV is identified in 4—47%
of suspected encephalitis cases in endemic areas.” A high index
of suspicion is required as many patients with neurological
involvement do not exhibit features of the typical dengue fever
syndrome.”

The spectrum of neurological manifestations in dengue is
diverse. Dengue encephalitis and encephalopathy present with
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altered consciousness, behavioural changes, headache, seizures
and focal deficits. Encephalopathy is the commonest neurological
abnormality reported, and results from several systemic
disturbances (prolonged shock, hypoxia, metabolic derangements,
intracerebral haemorrhage, brain oedema, acute liver failure or
renal failure). Cerebrospinal fluid (CSF) analysis is usually normal.
Neuroinvasive and neurotropic properties of DENV have been
demonstrated over the recent years, confirming the existence of
dengue encephadlitis. Its diagnosis is supported by lymphocytic
pleocytosis, detection of dengue-specific IgM, NS1 antigen or
dengue-RNA (by RT-PCR), or virus isolation in CSF. Brain MRI may
be normal or show cerebral oedema or non-specific changes.
DENV antigen and RNA (by RT-PCR) have been detected from
brain tissue in autopsy studies.*

Dengue-associated muscle dysfunction (myalgia, proximal
weakness, elevated creatine kinase), while usually self-limiting,
may occasionally lead to rhabdomyolysis. Typical myopathic
changes are not usually seen on electromyography. Stroke
following dengue is rare, and haemorrhagic strokes are commoner

The global landscape of central nervous system infections is
rapidly changing.

Neurological syndromes caused by many emerging pathogens,
mainly viruses, have been defined in the last decade.

Emerging infections are likely to be responsible for a significant
proportion of the burden of neurological infections, especially
in tropical countries.

Outbreaks caused by emerging pathogens may result from
the expansion of their geographical range, spread from
animal reservoirs and development of new neurovirulence.

Diagnostic yields will improve if we start searching for
emerging pathogens in observational studies, outbreak
investigations and surveillance studies of neurological
infections.
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than infarcts. Post-infectious immune mediated phenomena
include acute disseminated encephalomyelitis (ADEM), Guillain—
Barré syndrome (GBS), cerebellitis, transverse myelitis, optic
neuritis and cranial or peripheral mononeuropathies.®

Nipah virus encephalitis

Nipah virus (NiV, family Paramyxoviridae, genus Henipavirus)
was isolated during an outbreak of zoonotic encephalitis in the
Nipah valley, Malaysia in 1998, and deadly outbreaks were later
reported in South and Southeast Asia.®~ Fruit bats or flying foxes
(Pteropus spp.) are natural reservoir hosts. Pigs are infected by
direct exposure to bat urine or consumption of contaminated
fruits, and act as intermediate amplifier hosts. Humans are
affected by contact with infected pigs, direct transmission from
bats (by drinking date palm sap contaminated with bat urine and
saliva), or human-to-human transmission.®® The illness is similar to
Hendravirus infections in Australia.®°

Asymptomatic infection is uncommon. The illness starts as a
typical viral prodrome, and can lead to severe neurological or
pulmonary involvement. NiV encephalitis manifests as altered
consciousness progressing rapidly to coma, seizures, myoclonus,
areflexic weakness, meningism, cerebellar ataxia, and brainstem
involvement with autonomic dysregulation.”” Delayed onset or
relapsing encephalitis can occur after months or years, possibly
related to reactivation of latent CNS infection.”® A systemic vasculitis
with thrombosis and tissue necrosis, especially affecting the CNS,
is noted on autopsy, and vasculitis-related subcortical microinfarcts
are seen on brain MRL"? Lymphocytic pleocytosis in CSF and diffuse
slowing or periodic complexes on EEG are commonly seen. Diagnosis
is based on detection of IgM or IgG antibodies in serum. Case
fatality is over 70%.”~°

Chikungunya with neurological involvement

Chikungunya virus (CHIKV, family Togaviridae, genus Alphavirus,
transmitted by Aedes mosquitoes) was first isolated in Tanzania in
1953, but gained international attention following the explosive
2005-2007 outbreaks in the Indian Ocean islands.®”'° Efficient
transmission is maintained without animal reservoirs as infected
individuals develop high levels of viraemia, infect mosquitoes and
act as reservoirs for infection (similar to dengue but unlike most
other arboviral infections).”

Clinical illness is a typical viral syndrome associated with a
debilitating symmetrical peripheral arthropathy that lasts weeks
to months. Neurological involvement is reported in 15-25% of
cases," and is commoner in older children and older adults.®™°
The spectrum includes meningitis, encephalitis, encephalopathy,
encephalomyelitis, GBS, myelopathy, peripheral neuropathy and
myopathy.”'®" Diagnosis is based on detection of serum IgM and
IgG antibodies, and viral RNA by RT-PCR in CSF or serum. MRI, EEG
and CSF changes are variable.”'® Encephalitis in neonates due to
vertical transmission is reported.mo'11

Zika and neurological involvement

Zika virus (ZIKV, family Flaviviridae, genus Flavivirus, transmitted
by Aedes mosquitoes) was first identified in 1947 in a Rhesus
monkey in the Zika forest in Uganda."> Neurological complications
were first reported in the explosive outbreaks in the Pacific region
(2013-2014) and the Americas (2015-2016)."*"* They include
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GBS, encephalitis, encephalopathy, ADEM, myelitis and stroke due
to cerebral vasculopathy.">™"* GBS is the commonest neurological
manifestation, and is characterised by prominent cranial nerve
involvement and autonomic dysfunction, short latency period
following ZIKV infection, and rapid progression. ZIKV-associated
encephalitis presents with concomitant neuromuscular weakness,
similar to other flaviviral encephalitides. MRI changes are seen
in subcortical areas, and CSF shows a neutrophilic pleocytosis.
Detection of RNA (by RT-PCR) and IgM in CSF helps establish the
association with ZIKV infection.'>™

An epidemic of microcephaly in Brazil, with a 17-fold increase in
numbers during the 2014-2015 outbreak, led to the recognition
that ZIKV infection during early pregnancy results in a ‘congenital
Zika syndrome’ (microcephaly, cerebral atrophy, intracranial
calcifications, neural tube defects, optic nerve abnormalities and
hearing loss).">"1° ZIKV genomes (by RT-PCR) and IgM antibodies
were detected in the CSF and serum of newborns, and ZIKV-RNA
in amniotic fluid and placentae of pregnant mothers and foetal
brain tissue of dead infants."™

Other emerging and re-emerging infections

Several other emerging and re-emerging infections with
neurological involvement have received increasing global
attention.

> Chandipura virus was responsible for recent outbreaks of acute
encephadlitis in children associated with high case fatality (55-78%)
in central India. It is considered to contribute significantly to the
case load of acute encephalitis in the country."'®

> Melioidosis, caused by Burkholderia pseudomallei, a facultative
intracellular bacterium, is prevalent in South and Southeast
Asia and Northern Australia. Neurological melioidosis is
increasingly being reported, and can present as cerebral and
epidural abscesses, brainstem encephalitis, aseptic meningitis,
transverse myelitis and dural venous thrombosis."”

> Ebola virus disease is a viral haemorrhagic fever, and
neurological manifestations came into prominence during the
2014-2016 outbreak in West Africa.’® They include seizures,
encephalopathy, encephalitis, meningitis and frontal lobe
dysfunction. It is believed that the virus can lie dormant in
immunologically privileged sanctuary sites such as the CNS, and
produce late relapsing infection and delayed transmission.'®1°

These infections are at present confined to their geographical
regions, but their potential for transcontinental spread due to
international air travel must be recognised.

Conclusions

Up to 85% of neurological infections worldwide are due to
undetected causes,?® and emerging infections are likely to
be responsible for a fair proportion of these. We need to start
searching beyond the traditional diagnostic algorithms for
hitherto unsuspected pathogens.

Emerging pathogens may produce regional or global outbreaks
by expanding their geographical range (eg Chiukungunya),
spreading from animal reservoirs (eg Nipahvirus), or acquiring new
neurovirulence (eg Chiukungunya).®’ The pandemic potential of
these emerging infections (eg Nipahvirus)® becomes increasingly
relevant in the light of the ongoing COVID-19 pandemic. The
health of the humans, animals and the planet are closely
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intertwined, and the recognition of this ‘One Health’ concept in
disease epidemiology would help us be better prepared when the
next pandemic comes calling. ®
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