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Brain Infections UK

Welcome to Brain Infections UK, a group of new clinical research
studies aiming to improve our understanding of potentially
debilitating infections that can affect the brain such as
encephalitis, meningitis and HIV. These conditions have a
tremendous impact on the quality of life of large numbers of
people in UK, but until now there has been little research done to
try and tackle this.

Qur studies cover brain infections in both adults and children and
hrina tnnether leadinn evnerte with a rannea nf anarialieamea
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A University of Liverpod] Institute of
Infection and Global Health
A Liverpool School of Tropical Medicine
@ A Warwick Centre for Applied Health
Research and Delivery
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A Oswaldo Cruz Foundatiorki¢Cruy Recife, Brazil. A National Institute for Mental Health &
() Neuroscience (NIMHANS), Bangalore, Indi:
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A College of MedicineQoM), Malawi,
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Brain Infections Group Research Disciplines

Translation Research Experimental Medicine Applied / Programmatics

Pathogenesis ~ Clinical Research ™ Public Health
A Molecular Virology ~ A Clinical Epidemiology A With WHO

A Inflammation A Diagnostics A Disease burden
A Histopathology A Pathophysiology A Education
A Disease models A Case management A Vaccine

A Treatment trials implementation

Research Areas




What iIs Emerging?

A Emerging
I Recently appeared within a population or those
whose incidence in a geographic region is rapidly
Increasing or threatens to increase in the near future

A Previously undetected or unknown agents

A Known agents that have spread to new geographic locations
or new populations

A Previously known agents whose role in specific diseases has
previously gone unrecognized

A Reemergence of agents whose incidence of disease had
significantly declined in past but incidence has reappeared



Returned travelleg CNS presentations

A Exotic infection from overseas

A Cosmopolitan infection
I From overseas/ during travel
| Since return
A Non infectious problem
I Coincidental
| Related to travel

A Other problems
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Epidemiology for the clinician!

A Incidence
A Distribution
At 2aaAofS O2YyUNRE YSI &

A A lot to cover!



Malaria Heat Map
By CDC Estimated Risk

Home » Europe »

Greece reports nine recent locally acquired malaria cases

by NEWS DESK

(® November 10, 2018 Europe, Headlines &) No Comments
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RAPID COMMUNICATIONS

Presentation with gastrointestinal symptoms and high
case fatality associated with group W meningococcal

disease (MenW) in teenagers, England, July 2015 to
January 2016

H Campbell*, SR Parikh *, R Borrow 2, E Kaczmarski 2, ME Ramsay *, SN Ladhani *3

1. Immunisation Department, Public Health England, London United Kingdom

2. Meningococcal Reference Unit, Public Health England, Manchester United Kingdom
3. St. George’s University of London, United Kingdom
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Bunyaviridae Orthomyxoviruses Rheoviruses
BunyavirusegglLa Crosse |hfluenz

Hantaviruses
Phleboviruses

Sandfly Rift valley
California encephalitis virus

Rotavirus

Retroviruses

HIV
HTLV

Picornoviruses

Enteroviruses
Polioviruses

terovirus

Arenaviruses- ridag— RNA viruses —
Lassa Bornavirida L Coxsackie virus
Bornaviru / Parechoviruses
Paramyxovirus ogaoviridae Hepatovirus

Rhabdoviridae/  Rubella Hepatitis A

Measles _ eggy Flaviviridae Rhinoviruses

Mumps Lyssaviruses cDengue

RSV (Rabies) WEE ? Calciviruses

_ Chik Yellow fever _

Parainfluenza Filoviridae West Nile virds Norwalk virus
Pneumovirinae Japanese encephalitis

PneumovirugRSV) Marburg CTBE D

Metapneumovirus C Zika > .

Hepatitis C virus HepVIruses
Henipaviruses ! Hepatitis E

Coronaviruses

Hendra SARS

MERS



Families &Genera
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And Bats!

For example;
A Ebola

A Hendra

A Marburg

A Nipah

A Rabies
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A Viral
A Zoonotic
A No cross immunity

Potential to spread rapidly!!



Factors in emergence

Climate change Travel




Drivers for zoonotic virus spillover from bats

Socioeconomic
factors

\

Intrinsic factors In
(e.g., age, pregnancy,
nutritional status)

Extrinsic factors:

(e.g., drought, habitat loss,
Urbanization

Agricultural
practices

bush fire, cave destruction)

Cultural practices

T\

Eco-tourism

)~ d

termediate host

)

Human

l International travel

Current Opinion in Virology

Trade

Cultural practices

Smith 2013 current opinions in virolocg



Outbreak of 59 cases of encephalitis lg#

The New England
Journal of Medicine

Copyright © 2001 by the Massachusetts Medical Society

VOLUME 344 JUuNE 14, 2001 NUMBER 24

e

THE OUTBREAK OF WEST NILE VIRUS INFECTION
IN THE NEW YORK CITY AREA IN 1999




A First isolated in Uganda, West Nile
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Bridge vector mosquitoes

A Reservoir an@mplificatinghost: birds
I Mammals (including humans) = dead end hosts
I Viraemiatoo weak and too short

A Vector mainlyCulexmosquitoes

A 25% infected develop symptoms;
commonly headache, weakness, mild fever, myalgia, rash

A Less commonly eye pain, joint pain, D&V, LNs




West Nileneuroinvasivalisease

A 1/200 infected (1/10 of symptomatic) develop
neuroinvasivalisease

I 1/50 In patients >6%rs
I 1/800 patients 1e24 yr

I More frequent If cancer, diabetes, alcohol excess,
renal disease

A Diagnosis
i plasma serology, CSF serology and CSF PCR



West Nile Virus Activity
i Non-Human WNV Activity

I Human Disease Cases 2000

National Center for Infectious

West Nile Virus Activity
_ Non-Hurman WNV Activity
- Human Disease Cases

West Nile Virus Acti

Cumnulative results for 2000 calendar year

West Nile Virus Activity
- Non-Human WNV Activity

West Nile Virus Activity Il Human Disease Cases

- Non-Human WNV Activity j 4 - — — - -
| National Center for Infectious Diseases
- Hurnan Disease Cases

West Nile Virus Activity

National Center for Infectious Diseases . .
3 : = e re results for ryear reported




West Nile Virus Activity
Non-Human WNY Activity
- Human Disease Cases

National Center for Infectious Diseases

West Nile Virus Activity

Cumulative results for 2003 calendar year reported as of January 20, 2004

Estimates 16,00@8,000 patients W|th WNV

~40%neuroinvasivalisease
1500 deaths; % mortality

2004



FIGURE 1

Laboratory-diagnosed (confirmed and probable) cases
of West Nile neuroinvasive disease by week® of symptom
onset, Greece, 2010 (n=197), 2011 (n=75), 2012 (n=109)®
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SURVEILLANCE AND OUTBREAK REPORTS

West Nile virus outbreak in humans, Greece, 2012: third

consecutive year of local transmission

D Pervanidou (pervanidou@gmail.com)'*, M Detsis’, K Danis'?, K Mellou’, E Papanikolaow’, | Terzaki*, A Baka*, L Veneti’, A

,,,f | Vakali*, G Dougas*, C Politis*, K Stamoulis?, S Tsiodras*s, T Georgakopoulou®, A Papas, A Tsakris#, ] Kremastinou®,
: C Hadjichristodoulou®®
163 cases
109 neuroinvasive infections
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West Nile Virus in Europe

Predicted probability of districts with West Nile Virus infections by the end of the 2015 transmission season, based on July 2015 temperature
abnormalities.

2015
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Distribution of West Nile virus infections in humans by affected areas in the EU/EEA Member States and EU neighbouring countrieg @
Transmission season 2019 and previous transmission seasons; latest data updatel9 Jun 2019 2225
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.. X . |
Total in EU countries
. ltaly 577

Greece 311
Romania 277
Additional 561 nearby countriés
incl.
Serbia 415

“ng

I Cases reported in 2018

Cases reported during
= 2011-2017

" No reported cases
| Not included

177 deaths

ECDC. Map produced on: 20-06-2019




Greece 'Visitors to Greece told to take
precautions against West Nile virus

Last year there were a record number of cases of the mosquito-
borne illness, which can be fatal

Helena Smith in
Athens

Mon 17 Jun 2019
05.00 BST

~ <
f)¥) 2 )ses

A Tourists at the Acropolis in Athens - Greek authorities have advised precautions to protect against West Nile
virus. Photoaraboh: KevstoneUSA-Zuma/Rex Features



Importance of
one health

Distribution of West Nile virus infections in humans by affec

Transmission season 2019 and pre'
= LT
=]
M“ /J\u-.\,»” -~
ol
R

i

I Cases reported in 2019
[ Cases reported in 2018

- Cases reported during
-~ 2011-2017

" No reported cases
~ Not included

-

Distribution of West Nile virus infections among humans and outbreaks among equids and/or birds in the EU

Transmission season 2019; latest data update 3 Oct 2019
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Japanese encephalitis (JE)

w 70,000100,000 cases/year

w ~20% mortality (1680%) ﬁ@

w 40% sequelae Summer
w 30% recovery epidemics

7
i
Endemlc El
"'"“—-""/
year round

<_J

w Vaccines .;
¢ Expensive /‘*’/ \ / S
¢ Not available to most |

w No antiviral treatment



Fatal disease

Natural History of JEX

/I\ / “\ CNS infection
Asymptomatic /

an: AR SR> Febrile illness
A i end
host
Natural Amplifying
cycle cycle

w Mosquito vectors
Culextritaeniorhynchusand others

w Apparent to unapparent infection:
¢ 1in 25 (service personnel),
¢ 1in 3001000 (children)




Poliomyelitislike iliness due to JE

Approx. 50% of acute flaccid paralysis casi#sV positive

;ng 4 o A
S A ﬁ { S

Neurophysiological studies

Solomon et al, Lancet 199¢

JEV attacks anterior horn cells to cause plke AFP

Also seen in India, Japan
Nakashima at aRadiatMed, 1999 &Misra& Kalita ActaNeutol Scandl997


a video clips for ppt presentations, home & work/1A AFP video 2, Hoang 13, CNS 659.WMV
a video clips for ppt presentations, home & work/1A AFP video 2, Hoang 13, CNS 659.WMV

Japanese encephalitis  West Nile encephalitis Murray Valley encephalitis

Solomon T. NEJM 2004
ARigidity, cogwheel; resting tremors; mage facies

ABruxism, choreoathetosis, orofacial dyskinesias



Viral Immunol. 2014 Oct;27(8):418-20. doi: 10.1089/vim.2014.0049. Epub 2014 Aug 20.

Guillain-Barré syndrome associated with Japanese encephalitis virus infection in China.
Xiang JY1, Zhang YH, Tan ZR, Huang J, Zhao YW.

+ Author information

Abstract

Abstract Guillain-Barré syndrome (GBS) is preceded by an infection in about two-thirds of patients. However, the infectious organism
is often not identified. GBS secondary to Japanese encephalitis virus (JEV) infection has been reported only in India. Herein, we report
a case of GBS preceded by JEV infection in China. A 23-year-old male had generalized weakness, numbness in the extremities, and
bilateral facial nerve paralysis. One week prior, he had a high fever with headache, and several days later, he developed facial diplegia
and sensory disturbances. Physical examination revealed facial diplegia and a weak gag reflex, quadriparesis more pronounced
distally, generalized hyporeflexia, and no Babinski sign. JEV IgM and hepatitis B surface antibody (HbsAb) tests were positive. Other
tests for hepatitis B infection were negative. Nerve electrophysiology suggested an acute demyelinating sensorimotor
polyradiculoneuropathy. His cerebrospinal fluid was clear, the leukocyte count was 5 x 10(6)/L (normal range: 0-5 x 10(6)/L), protein

0.62 g/L (norm
infection. Intra
follow-up, a co
intravenous im

PMID: 25140441
[Indexed for MEDL

Acta Neurol Scand. 1994 Jul;90(1):67-72.

Association of Japanese encephalitis virus infection with Guillain-Barré syndrome in endemic
areas of south India.

Ravi V1, Taly AB, Shankar SK, Shenoy PK, Desai A, Nagaraja D, Gourie-Devi M, Chandramuki A.

+ Author information

Abstract

This study is a report of 34 cases of Guillain-Barré syndrome (GBS) observed in Bangalore (South India), an endemic area for
Japanese encephalitis virus (JEV) infection. Virological and immunoleogical findings suggested an antecedent and recent JEV infection
in 21/34 patients. Nineteen patients among them showed high levels of JEV-specific IgM antibodies in serum and/or CSF, while the
viral antigen could be demonstrated in one case and virus isolation from the CSF was successful in one patient. EMG studies revealed
features of predominantly demyelinating neuropathy in 18/25 cases. Comparison of clinical findings, duration of illness and outcome in
GBS patients with evidence of JEV infection and those without did not reveal any differences. Pathological findings in one patient
corroborated the association of JEV with GBS. We conclude that, JEV infection may predispose to Guillain-Barré syndrome in
endemic areas.

PMID: 7941960
[Indexed for MEDLINE]




Russia

[ ] Risk areas for
Japanese encephalitis

Spreading JEV!

1,2

[ ] Risk areas for

Fig. 3 Map showing the temporal spread of JEV from the
Solomon (2000). (For colour version: see Col

o Wy N, Pogva 4
Japanese encephalitis | 3 e m."“*“b“ et )
JEV serogroup amehlotohe 7 4 Tl
ancestor ’ - ralis T
——MVEV ..&

Fig. 4 Map showing the possible origin and distribution of JEV, showing the geographic distribution of

the genotypes. The ancestral virus is hypothesized to have given rise to genotype 4, and then to the other

genotypes. A possible genotype 5, based on the Muar strain, would have been the earliest genotype if its

sequence is confirmed. From Solomon and Winter (2004) and Solomon et al. (2003a). (For colour
version: see Colour Section on page 355).



Autochthonous Japanese Encephalitis with Yellow Fever Coinfection in Africa

18 Citing Articles April 13, 2017
N Engl ] Med 2017; 376:1483-1485

Figure 1. Geographic regions and countries with documented human JEV cases, modified from

https://www.cdc.gov/japaneseencephalitis/Maps/index.html.

A 1st autochthonous human case recorded in Angola
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ORIGINAL ARTICLE

Detection of Japanese Encephalitis Virus in bone marrow of
healthy young wild birds collected in 1997-2000 in Central Italy

Silvia Preziuso @, Subeide Mari, Francesca Mariotti, Giacomo Rossi

First published: 04 July 2018 | https://doi.org/10.1111/zph.12501



Transmission of Japanese encephalitis
virus through mosquito vectors

MarcusBlagrove

A Does vector competence differ
for different genotypes?

A How might climate change
affect this?

A Can this inform modeling of

disease spread?

A Leverhulme Foundation (£750,000)
i Matthew BaylisgVet School, PI)
i Mike Lehane (School of Tropical
Medicine)
A NIHR Health Protection Research
Unit (£4M)




