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Brain Infections Group Research Disciplines 

Clinical Research 
ÅClinical Epidemiology 

ÅDiagnostics 

ÅPathophysiology 

ÅCase management 

ÅTreatment trials 

 

Pathogenesis 
ÅMolecular Virology 

ÅInflammation 

ÅHistopathology 

ÅDisease models 

 

Public Health 

ÅWith WHO 

ÅDisease burden 

ÅEducation 

ÅVaccine 

implementation 

 

Jap Encephalitis  Dengue, West Nile 

Enterovirus 71, Rabies 

Co-infectionsò 

HIV 

Herpes simplex virus 

Research Areas 

Translation Research            Experimental Medicine               Applied / Programmatics 

Co-infections 

Zika 



What is Emerging? 

ÅEmerging 

ïRecently appeared within a population or those 
whose incidence in a geographic region is rapidly 
increasing or threatens to increase in the near future 

ÅPreviously undetected or unknown agents 

ÅKnown agents that have spread to new geographic locations 
or new populations 

ÅPreviously known agents whose role in specific diseases has 
previously gone unrecognized 

ÅRe-emergence of agents whose incidence of disease had 
significantly declined in past but incidence has reappeared 



Returned traveller ς CNS presentations 

ÅExotic infection from overseas 

ÅCosmopolitan infection 
ïFrom overseas/ during travel 

ïSince return 

ÅNon infectious problem 
ïCo-incidental 

ïRelated to travel 

ÅOther problems 
ï{ƛǘǳŀǘƛƻƴŀƭΣ ǎǘǊŜǎǎΣ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ŜǘŎΧ 



Epidemiology for the clinician! 

ÅIncidence 

ÅDistribution 

ÅtƻǎǎƛōƭŜ ŎƻƴǘǊƻƭ ƳŜŀǎǳǊŜǎΧΦ 

 

ÅA lot to cover! 





 Penicillin resistant  
pneumococci 



RNA viruses 

Orthomyxoviruses  

California encephalitis virus  

Rotavirus 

Arenaviruses  

Bunyaviridae  

Filoviridae  

Rhabdoviridae  

Paramyxoviruses  

Coronaviruses  

Flaviviridae  

Togaoviridae  

Retroviruses  

Calciviruses  

Picornoviruses 

Rheoviruses  

Hepatitis A  

Dengue   

Rubella   

Norwalk virus  
Yellow fever 

SARS 

Japanese encephalitis 

MERS  

Measles   
Mumps Lyssaviruses 

(Rabies)  

Ebola virus  

Hantaviruses  
Influenza   

Polioviruses  

Marburg 

HIV  
HTLV  

Hepatitis E  

Hepiviruses  

Coxsackie virus  

Hepatitis C virus 

West Nile virus  

Zika  

Lassa  

EEEV 
WEE 
Chik. 

RSV  
Parainfluenza  

Enteroviruses  

Enterovirus 71 

Parechoviruses  

Hepatovirus  

Bornaviridae  

Pneumovirinae  

Pneumovirus (RSV)  

Metapneumovirus 
TBE  

Henipaviruses  
Nipah  
Hendra  

Rhinoviruses  

Bornavirus 

Phleboviruses; 
      Sandfly,  Rift valley 

Bunyaviruses eg La Crosse 



TOGAVIRIDAE 

Alphavirus 

(Chik, EEE) 

Rubivirus 

(Rubella) 

Flavivirus 

(Den, YF, JE, TBE) 

Hepacivirus 

(Hep C) 

ARBOVIRUSES 

Bunyavirus  

(La Crosse) 

Families & Genera 

Coltivirus  

(CTF) 

Arenaviruses 

(Lassa, LCMV) 

Hantavirus  

(Hantaan) 

Filoviridae 

(Ebola) 

BUNYAVIRIDAE  
FLAVIVIRIDAE  

REOVIRIDAE 

Phlebovirus  

(RVF, Sandfly) 

Nairovirus  

(CCHF) 

Lyssavirus  

(Rabies) 

RHABDOVIRIDAE 
Vesciulovirus 

(Chandipura) 



And Bats! 

For example; 

ÅEbola 

ÅHendra 

ÅMarburg 

ÅNipah 

ÅRabies 



{ƻ ŜƳŜǊƎƛƴƎ ƛƴŦŜŎǘƛƻƴǎ ŀǊŜ ƳƻǎǘƭȅΧ 

ÅViral 

ÅZoonotic 

ÅNo cross immunity 

 

 

Potential to spread rapidly!! 

 



Factors in emergence  

Climate change Travel  

Urbanisation Animal proximity Habitats  



Drivers for zoonotic virus spillover from bats 

Smith 2013 current opinions in virology 



1999 ς New York 

Outbreak of 59 cases of encephalitis 



ÅFirst isolated in Uganda, West Nile 
district 1937 

 

ÅReservoir and amplificating host: birds 
ïMammals (including humans) = dead end hosts 

ïViraemia too weak and too short 

ÅVector mainly Culex mosquitoes 

Å25% infected develop symptoms;  

      commonly headache, weakness, mild fever, myalgia, rash 

ÅLess commonly eye pain, joint pain, D&V, LNs 



West Nile neuroinvasive disease 

Å1/200 infected  (1/10 of symptomatic) develop 
neuroinvasive disease 
ï1/50 in patients >65 yrs 

ï1/800 patients 16-24 yr 

ïMore frequent if cancer, diabetes, alcohol excess, 
renal disease 

 

ÅDiagnosis  
ïplasma serology, CSF serology and CSF PCR 



1999 
2000 

2001 
2002 



Estimates 16,000-28,000 patients with WNV 
~40% neuroinvasive disease 
1500 deaths; 5-9% mortality 

2004 





West Nile Virus in Europe 



 

Total in EU countries 1503  
Italy 577 
Greece 311 
Romania 277 
Additional 561 nearby countries 
incl. 
Serbia 415 
 
177 deaths 



 



Importance of 
one health 



INDIA PIC 

c/o Ajit Rayamajhi 



Japanese encephalitis (JE) 

ω 70,000-100,000 cases/year    

ω ~20% mortality (10-30%) 

ω 40% sequelae 

ω 30% recovery  
 

 

 

 

 

 

 

 
 

ω Vaccines 
ςExpensive 
ςNot available to most 

ω No antiviral treatment 

 

 
 

Endemic, 
year round 

Summer 
epidemics 



Natural History of JEV 

CNS infection 

Asymptomatic / 
Febrile illness 

Fatal disease 

ω Mosquito vectors 

Culex tritaeniorhynchus and others 

ω Apparent to unapparent infection: 

ς 1 in 25 (service personnel),  

ς 1 in 300-1000 (children) 

 



Poliomyelitis-like illness due to JEV 
Approx. 50% of acute flaccid paralysis cases - JEV positive 

 

Also seen in India, Japan 

Neurophysiological studies 

Solomon et al, Lancet 1998 

Nakashima at al, Radiat Med, 1999 & Misra & Kalita, Acta Neutol Scand 1997 

JEV attacks anterior horn cells to cause polio-like AFP 

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


άtŀǊƪƛƴǎƻƴƛǎƳέ ƛƴ ŦƭŀǾƛǾƛǊǳǎ ƛƴŦŜŎǘƛƻƴǎ 

ÅRigidity, cogwheel; resting tremors; mask-like facies 

ÅBruxism, choreoathetosis, orofacial dyskinesias  

Japanese encephalitis     West Nile encephalitis       Murray Valley encephalitis 

Solomon T. NEJM 2004 



Je causes GBS too 



Spreading JEV! 



Å1st  autochthonous human case recorded in Angola  



 



Transmission of Japanese encephalitis 
virus through mosquito vectors 

 

ÅDoes vector competence differ 
for different genotypes? 

ÅHow might climate change 
affect this? 

ÅCan this inform modeling of 
disease spread? 

ÅLeverhulme Foundation (£750,000) 
ïMatthew Bayliss (Vet School, PI) 

ïMike Lehane (School of Tropical 
Medicine) 

ÅNIHR Health Protection Research 
Unit (£4M) 

Marcus Blagrove 


