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Encephalitis

Inflammation Brain parenchyma

Causes Viral
Immune-mediated

Altered mental status +
Fever +
Meningism +/-
Focal signs +/-
Seizures +/-

Temporal lobe

Herpes simplex encephalitis

Jun 2023
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Encephalitis

Inflammation Brain parenchyma

Causes Viral
Immune-mediated

Altered mental status +
Fever +
Meningism +/-
Focal signs +/-
Seizures +/-

Meningitis

Subarachnoid space

Bacterial
Viral

+/-
+
+
+/-
+/-
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Diagnosis of encephalitis
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MAJOR CRITERIA
• Decreased level of consciousness, lethargy, personality change ≥24 h
(+/- short-term memory deficits or psychiatric symptoms)
• No alternative diagnosis to explain presentation

MINOR CRITERIA (at least 3 for probable/confirmed encephalitis)

• Fever ≥ 38°C (within 72H before or after presentation)

• New-onset seizure(s)

• New focal neurologic findings

• CSF pleocytosis ≥ 5 cell/mm3

• Brain imaging abnormalities (MRI)

• Abnormal EEG consistent with acute neurologic dysfunction

Venkatesan et al. Clin Inf Dis 2013
Venkatesan et al., Lancet 2019

Bloch et al., Clin Inf Dis 2023



Causes of encephalitis
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Venkatesan et al. Clin Inf Dis 2013
Venkatesan et al., Lancet 2019

Bloch et al., Clin Inf Dis 2023

Infectious Autoimmune Other/unknown

HSV
VZV

West Nile Virus

Anti NMDA-R

ADEM

20-50% …

Encephalitis

SARS-CoV-2 ?
…



May 2023
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Epidemiology and outcomes of all-cause encephalitis in the ICU

Prospective multicenter international cohort study 

2017-2019

68 centres, seven countries

Encephalopathy
(GCS ≤13)

CSF inflammation
(≥5cell /mm3)

Fever
Focal signs
Seizures
CT/MRI changes
EEG changes

Adults
ICU admission

2 criteria 
among:

Inclusion
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Bacterial Meningitis
42%

Infectious 
Encephalitis

24%

Autoimmune 
Encephalitis

6%

Neoplastic/Toxic 
Encephalitis

2%
Encephalitis of 

Unknown Origin
26%

n=589 May 2023
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n=589

Day-90 outcomes

Prospective multicenter international

cohort study 

2017-2019

68 centres, seven countries

May 2023
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Multimodal approach to diagnosis of encephalitis

Medical History

Recent illness ?

Immunosuppression

Seasonal/epidemic context ?

Recent travel ?

Contacts (animals/insects)

Vaccination(s)

Brain Imaging EEGClinical Examination

Neurological examination

Optic nerve examination

Extra-neurological signs CSF Serum

Cultures, PCR, NGS Immunology tests

Biological Studies

Current Opinion in Critical Care 2022Jun 2023
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Clin Inf Dis 2023

The diagnostic approach may require days to weeks …



Intensive Care Medicine 2019

First, rule out bacterial meningitis !

Jun 2023
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1
• Blood cultures
• Lumbar puncture (unless contraindicated)

2
• Antimicrobial therapy
• +/- adjunctive dexamethasone

3
• Early ICU admission ?
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Intensive Care Medicine 2019



J. Rhein,  Diagn Microbiol Infect Dis 201516

14 pathogens
in 1 hour !



Reference  CSF conventional tests / blood cultures

Bacteria

Virus

eClinical Medicine 2022
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mPCR ????
FilmArray

Meningitis/Encephalitis
“Rule in > rule out”!!



Crit Care Med 2022

273 patients with severe HSE. Initial CSF HSV PCR was negative in 11 (4%) cases
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Wilson et al., New Eng J Med 2018

Metagenomic NGS identified 

13/58 (22%) infections that were 

not diagnosed by conventional 

testing ….

Jun 2023
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Lancet Microbe 2023
20

CNS tissue 20%

742 samples from 523 patients



Inf Dis Now, 2022

494 patients
2016-2019
France

Unknown 
cause 

n=170/494 
(34%) 

patients ….
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Age: 65 (IQR, 47-75) years
Comorbidities: 112 (23%)
Immunocompromised: 59 (12%)
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Listeria monocytogenes 
meningitis
Brouwer, eClinical Med 2023
(Reduced mortality and 
disability)

Early Adjunctive Steroids ?

Yes  
Acute Bacterial Meningitis

Tuberculous Meningitis
Maybe ?

Viral (HSV) Encephalitis

No
Cryptococcal Meningitis

De Gans, New Eng J Med 2002

Beardsley, New Eng J Med 2016

(Reduced mortality and disability)

T Solomon, DEXENCEPH trial…
(Improved cognitive function ?)

(More disability, more adverse events)

Thwaites, New Eng J Med 2004

(Reduced mortality)

Donovan, New Eng J Med 2023
(HIV+ patients ?)
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2023

?

RCT 
DXM 10mg x 4 / j pdt 4 jours
vs. 
placebo 
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DEXENCEPH
HSV Encephalitis
DXM 10 mg x 4 / j versus placebo : no effect on cognitive function



BMC Neurol 2022
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+-
Seizures +/- Seizures ++

Cerebral 
oedema ?



SeizURe PRophylaxIs and adjunctive Steroids in meningoEncephalitis
“SURPRISE”
LI PHRC-N 2023

Encephalitis
ICU admission

Randomization #1
Seizure Prophylaxis

Levetiracetam Placebo

Exclusion
Preexisting epilepsy
Refractory status epilepticus

Exclusion
Contraindication to steroids
Cryptococcal meningitis
High suspicion of TBM
Bacterial meningitis

Randomization #2
Dexamethasone

Dexamethasone Placebo
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New Eng J Med 2018



New Eng J Med 2018
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NMDAR- Encephalitis
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Autoimmune cause ?

Subacute/ chronic presentation
( >6 days)

No comorbidities
(Charlson comorbidity index <2)

Psychiatric / memory complaint

Absence of robust CSF inflammation
(Prot <0.5 g/L, cell <50/mm3)

Clin Inf Dis 2023



Normal« HSV » « Demyelination »« Limbic »

Autoimmune encephalitis ?
R Sonneville, Rev Neurol 2023

Brain MRI Patterns
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Clin Neurophysiology 2019 
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Centre de référence des syndromes 
neurologiques paranéoplasiques et 
encéphalites auto-immunes

Autoimmune 
encephalitis

Intensive Care

Rehabilitation

Internal  
Medicine

Neuro
Immunology

Referral 
Center

Autoanticorps LCS et sérum



J Neurol Neurosurg Psychiatry 2021

SECOND LINE
Rituximab

OR
Cyclophosphamide

No improvement ?

IVIg first if agitation or bleeding disorders
PLEX first if hyponatremia, high risk of thrombosis, 
or brain/spinal demyelination

FIRST LINE
High dose corticosteroids

+
IgIV or PLEX

Rituximab in known or highly suspected antibody-
mediated immunity (e.g. NMDARE)
Cyclophosphamide in case of cell-mediated 
immunity (classical paraneoplastic syndromes)

*severe NMDARE, refractory status epilepticus, severe dysautonomia …

Severe presentation* = combination therapy
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Multivariate analysis of factors of good neurological outcome at 6 months (mRS < 2)

n= 76 ICU patients

*before ICU admission or following 8 days of ICU admission Am j Resp Crit Care Med 2017
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N=1552 patients with NMDAR Encephalitis
ICU admission 51%

JAMA Neurol 2021
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2022

Systemic Pathophysiology +++ Acute CNS disease (less frequent)

Jun 2023
38



Current Opinion in Critical Care 2022

Multimodal
Approach
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Infectious
40%

Autoimmune 
13%

Other causes
12%

Unknown 
35%

Results
Aetiological groups
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n=310
patients

EncephalitICa : Encephalitis in Intensive Care
PHRC-IR 2015



Other infectious
20%

HSV-1 11%

VZV 5%

M. tuberculosis 3%
L.monocytogenes 1%

NMDA-R 3%

ADEM 1%

Other autoimmune
9%

Other 
12%

unknown
35%

Results
Aetiological groups
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n=310
patients

EncephalitICa : Encephalitis in Intensive Care
PHRC-IR 2015
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0.1 1 10

within	24	hrs

a/er	24	hrs

Never

INTRAVENOUS	ACYCLOVIR

NON-NEUROLOGICAL	SOFA**	(per	point)

IMMUNOCOMPROMISED*

AGE	(per	5-year)

Odds	raMo

n=310
patients

Poor outcome predictors 
(3-month mRS score 3-6)

1.28 1.18 - 1.40

3.02 1.62 - 5.77

1.10 1.01 - 1.20

2.81 1.51 - 5.37

2.75 0.92 - 9.62

Ref -

Odds Ratio 95%CI

**SOFA Sequential Organ Faillure Assessment. A score of 2 or more indicates organ failure(s)

*HIV infection, SOT, onco-hematology and/or long term steroids or immunosuppressive drugs



Results 1-year trajectories
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All 
patients 55%

mRS 0-2
@ 1yr
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Infectious Autoimmune

Other Unknown

57%
mRS 0-2
@ 1yr

47%
mRS 0-2
@ 1yr

52%
mRS 0-2

@ 1yr

66%
mRS 0-2

@ 1yr



Results 1-year trajectories
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All 
patients

@ 1yr :  60%

Home Long term care Acute care ICU Dead

32%
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Infectious Autoimmune

Other Unknown

60%
@ 1yr

40%
@ 1yr

70%
@ 1yr

60%
@ 1yr

Home Long term care Acute care ICU Dead

32%



Intensive Care Medicine 2019

N= 259 patients with HSV encephalitis 
Multicenter study, 46 ICUs
France, 2006-2016

At 90 days:
Mortality : 19%
Functional independence : 29%
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JAMA Network Open 2021
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Annals of Intensive Care 2023

214 ICU patients with Herpes simplex encephalitis
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• Un syndrome neurologique aigu sévère

• Une évaluation multimodale précoce (IRM, EEG, LCS / sérum)

• Virus neurotropes (HSV, VZV) & autres étiologies infectieuses selon contexte …

• Causes auto-immunes 10-20%

• Place des traitements adjuvants (DXM, antiépileptiques..) ?

• Bonne récupération fonctionnelle >50% des cas

• Suivi à long terme nécessaire

En conclusion, les encéphalites en réanimation …
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APHP, Hôpital Bichat Claude Bernard, Paris 
Médecine Intensive Réanimation

Merci J !

@romsonnevilromain.sonneville@aphp.fr
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