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ARBOVIRUS THREATS 

IN EUROPE

and even more: 

WORLDWIDE



Most frequent acute viral (Meningo)encephalitides

Viruses Neurologic

Manifestation

Systemic

peculiarities

Diagnostics

(1st/2nd choice)

Course

Adenoviruses M, ME fever

acute pharyngitis, 

conjunctivitis,

epidemic

Keratoconjunctivitis, 

atypical pneumonia

1. Serology - ASI

2. virus-isolation

rarely severe

course in babies

children and 

immunocompromi

sed

Enteroviruses

Arboviruses

poliomyelitis hemorrhagic

conjunctivitis, 

bronchitis, enteritis

1. Serology

2. PCR

3. virus isolation

-TBE M (25%), ME (75%)

after tickbite

biphasic course 1. Serology - ASI

2. RNA-PCR

mortality 0,8-2%,

in up to 10%

EPMS Sy or

rarely polio-

like course

adapted from Schmutzhard & Loescher 2016



Most frequent acute viral (Meningo)encephalitides

Viruses Neurologic

Manifestation

Systemic

peculiarities

Diagnostics

(1st/2nd choice)

Course

-Eastern Equine

Encephalitis (EEE)

-West Nile Virus 

Encephalitis 

-Japanese Encephalitis

-St.Louis Enzephalitis

-Zika

-Chikungunya

-Dengue

-Yellow fever

-CCHF

E HISTORY: exposure

– travellers / migrants

to / from endemic

areas, mosquito-bites

serology mortality up to 30%

Arenaviruses

LCM-Virus (Lympho-

cytic Choriomeningitis)

ME, MM, transmission

by rodents

long prodromal-

Stage: fatigue

backpain, muscle

pains

serology, PCR rarely severe

course

mortality 2,5%



Most frequent acute viral (Meningo)encephalitides

Viruses Neurologic

Manifestation

Systemic

peculiarities

Diagnostics

(1st/2nd choice)

Course

Herpes simplex I (II) ME

relapsing M (Mollaret)

pseudopsychotic

signs and 

symptoms. Focal

neurology, epileptic

seizures

MR, EEG, 

PCR

w/o antiviral th: 

mortality: 70% 

earliest possible 

aciclovir therapy

essential

Epstein-Barr-Virus

(EBV) 

M, ME

(brainstem-

enzephalitis, 

Cerebellitis)

polyneuritis

infectious

mononucleosis

(Pfeiffer)

1. PCR

2. Serology

mostly benign

mortality: 2-5%

Cytomegalovirus

(CMV)

ME, Myelitis

(cave: reactivation in

immunsuppressed) 

polyneuritis

seropositivity in 50-

60% of healthy

population,

Rarely:

hepatitis, 

myocarditis, 

pneumonia

1. PCR

2. ASI and 

Antigen in serum

severe courses in 

immunosuppr.

complicated

courses with CMV-

pneumonia,

-colitis, -retinitis)



Most frequent acute viral (Meningo)encephalitides

Viruses Neurologic

Manifestation

Systemic

peculiarities

Diagnostics

(1st/2nd choice)

Course

Influenza-A- and –B-

Virus

ME and parainfectious

EM, including

hemorrhagic

encephalopathy

flu, bronchitis

pneumonia

myalgia,

1.Serology

2. PCR

usually benign

course, 

in the elderly: with

organ

involvement:

mortality 10%

Mumps-virus M, ME In up to 50% 

meningitis after the

start of parotitis,

orchitis,

pancreatitis, 

Oophoritis

1.Serology 

2. ASI

Measles-virus (para)infectious

Encephalitis

SSPE

5th to 9th day (up to

33rd) day after start

of exanthema, 

bronchopneumonia

laryngitis, enteritis

1.Serology 

2. ASI

mortality 1-20%

in encephalitis:

50% longterm

sequelae



Most frequent acute viral (Meningo)encephalitides

Viruses Neurologic

Manifestation

Systemic

peculiarities

Diagnostics

(1st/2nd choice)

Course

Pox-virus EM, parainfectious cyclic course 1. PCR, Serology

2. virus-risolation

cerebral 

manifestation in up

to 5%

Rubella-Virus parainfectious EM

cave: embryopathy

exanthema,

nuchal lymph-

adenopathy

ASI, PCR

Rhabdoviruses Rabies –

encephalitis 80%

radiculomyelitis: 

20%

„furious“ rabies

„dumb“ rabies

1. PCR

2. surface sample

from cornea

3.skin-biopsy

(nuchal region)

mortality 100%
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Viral encephalitides:

You MUST recognize:

Herpes simplex I encephalitis

and

Rabies



These are all viruses causing poliomyelitis

Poliomyelitis (Greek: πολιός = ‚grey‘, 

μυελόν =‚spinal cord‘, -itis = inflamm.)

NMO: transverse myelitis: 

sensory plus motor

Polio: grey matter: 

motor, no sensory





Encephalitis - Management

In case of a clinical syndrome suggestive for an Encephalitis,

 immediate empiric antiviral therapy with Acyclovir essential

 proper history: exposure (vectors?), epidemic situation

 if available: imaging (MR)

EEG

(spinal tap)

(neuro-)critical care monitoring and management



Encephalitis - Management

In case of a clinical syndrome suggestive for an Encephalitis,

 immediate empiric antiviral therapy with Acyclovir essential

 if available: (neuro)critical care monitoring and management

Most frequent causes for critical care :

- qualitative or/and quantitative impairment of consciousness

- seizures

- impairment of breathing

- impairment of swallowing

- increased intracranial pressure

- status epilepticus

- optimal temperature management

- nutrition



Key messages

•The hospital incidence of adult herpetic encephalitis was 10 times higher 

than previously reported.

•Morbidity and mortality remain high during the acute phase, so (neuro-) 

intensive care specialists should promptly take charge of these patients.

•In the most severe cases, patients may have high intracranial pressure 

with temporal herniation.

•Initial brain images are not predictive of the risk of brain herniation.

•In life-threatening situations with intractable high intracranial pressure and 

temporal herniation of the brain, decompressive hemicraniectomy 

appears to be a useful salvage therapy that could be considered



Intensive Care Med.  2019 Aug;45(8):1103-1111.

…. in the multivariate analysis …. 

- high age 

- high body temperature 

- early admission to a (N)ICU 

…. strongest predictors of outcome (poor / good)…..
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University Hospital Innsbruck, Austria

Modified from McIntyre et al, Lancet 2012

incidencez

age

acute bacterial meningitis





Neuro-ICU Innsbruck

major public

health issue in 

urban areas

Gram 

negatives 

multi-drug

resistance

MRSA, 

3MRGN, 

4MRGN

WORLD

WIDE immuno-

senescence

multi-

morbidity
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Clinical features of bacterial meningitis in adults

University Hospital Innsbruck, Austria

 Fever

 Neck stiffness

 Altered level of 

consciousness

44% 

- Headache

- Fever

- Neck stiffness

- Altered level of 

consciousness

2 out 
of 4:
95% 

95% have at least two of the four signs and symptoms of 

headache, fever, neck stiffness and altered mental status

Van de Beek 2004, Bijlsma 2016



Curr Opin Infect Dis. 2017 Feb;30(1):135-141. doi: 10.1097/QCO.0000000000000335.

Community-acquired bacterial meningitis.

Costerus JM1, Brouwer MC, Bijlsma MW, van de Beek D.

1Department of Neurology, Centre of Infection and Immunity Amsterdam (CINIMA), 

Academic Medical Centre, Amsterdam, the Netherlands.

SUMMARY: 

 The incidence of bacterial meningitis has been decreasing after the implementation of 

effective vaccines. 

 Treatment should be administered as soon as possible and time to treatment should 

not exceed 1 h.not exceed 1 h !
you need the history: 

preceding diseases (otitis, sinusitis, broncho-

pneumonia), immune status

TBI, asplenia, previous hospital admissions

exposure, epidemics, vaccination status, 

local, regional AB-resistance pattern

https://www.ncbi.nlm.nih.gov/pubmed/27828810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costerus%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=27828810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brouwer%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=27828810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bijlsma%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=27828810
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Beek%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27828810
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University Hospital Innsbruck, Austria

Division of Neurocritical Care

+ and patients with risk factors: otitis, sinusitis, rhinoliquorrhoe, diabetes mellitus, alcoholism

* in case of resitance to cephalosporin von S. pneumoniae

Antimicrobial chemotherapy in community acquired bacterial meningitis

ESCMID Cuidelines  2016, Clin Microbiol Infect 2016; 22: S37–S6



Metaanalysis

Europeans

>55 years of age

(pneumococci !!!)
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Gram-positive, facultatively anaerobe rod

17 Species

- only Listeria monocytogenes and Listeria ivanovii human-pathogen

survive and grow at

-0,4° to +45°C, pH 4,4 - 9,4, even

with high salt concentration,

and with competitive flora (cheese)

Infection occurs through contaminated food

e.g. meat, cheese, fruits, vegetable

~109 bacteria needed in the immuno-competent

~102 – 104 in the elderly, old and  immuno-compromised, 

Incubation period up to 14 days, 

in the elderly and pregnant: up to 65 days reported

Infected persons may shed the bacteria in the feces over months

Listeria monocytogenes, Listeria ivanovii
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Neurolisteriosis („MONALISA Studie“, Charlier C et al, Lancet Inf Disease 2017)

Meningitis (13%)

Meningoencephalitis (87%)

Rhombencephalitis (17%)

brain abscess (2%)

Neurologic sequelae 44%

case fatality in meningitis 9%

in brain abscess or encephalitis 33%

higher mortality if patient is initially treated with steroids
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