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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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Bacterial Meningitis
42%

Infectious 
Encephalitis

24%

Autoimmune 
Encephalitis

6%

Neoplastic/Toxic 
Encephalitis

2%
Encephalitis of 

Unknown Origin
26%

Aetiological groups
Results
Patients (n=589)



Day-90 outcomes
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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
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New Eng J Med 1975

Normal 
Situation

Vasogenic 
Edema

Cytotoxic
Edema
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New Eng J Med 1975

Feature Vasogenic Cytotoxic Interstitial

Disorders Abscess
Meningitis / Encephalitis
Brain tumor
TBI , hemorrhage

Cerebral hypoxia
Infarction
Hypoosmolality

Obstructive 
hydrocephalus

Pathogenesis Increased capillary 
permeability

Cellular swelling Block of CSF absorption

Main location White matter Gray and white 
matter

Periventricular

Edema composition Plasma filtrate 
including proteins

Increased 
intracellular water 
and Na+

CSF

Extracellular fluid 
volume

Increased Decreased Increased

Capillary 
permeability to 
large molecules

Increased Normal Normal

Rx : Steroids ? No effect Uncertain
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Steroids for Encephalitis ?

UPs

Anti-inflammatory effects 

Edema reduction

Immunomodulation

Cellular stabilization

Neuroprotective effects

DOWNs

Fluid retention and edema

Immunosuppression

Electrolyte imbalance

Gastrointestinal issues

Neuropsychological effects

Glucose metabolism changes

ChatGPT 3.52023
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New Eng J Med 1986



JNNP 2005

Retrospective Study
45 pts with HSV encephalitis 
treated with acyclovir
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230 adult patients with Encephalitis

Adjunctive steroids given in 121 (52.6%) 
patients and associated with : 
• ICU admission
• Invasive mechanical ventilation
• More severe neurologic presentation
• White matter changes on MRI

20212023



230 adult patients with Encephalitis

Adjunctive steroids
• Prescribed in 52.6%
• Not associated with outcome ….

20212023



20192023

RCT DXM 10mg x 4 / j pdt 4 jours vs. placebo 



20192023

RCT DXM 10mg x 4 / j pdt 4 jours vs. placebo 



2023

?

RCT 
DXM 10mg x 4 / j pdt 4 jours
vs. 
placebo 
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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



N=1552 patients

ICU admission 51%

JAMA Neurol 2021



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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Variable
All patients

n=292
Viral
n=99

Autoimmune
n=38

Unknown-cause
n=155

p value

IV METHYLPREDNISOLONE BOLUS (steroids) 60 (20.5) 8 (8.1) 33 (86.8) 19 (12.3) <.0001

Time from ICU admission to start, days 4 [2 ; 8] 4.5 [1.5 ; 12.5] 2.5 [1 ; 8] 6 [2 ; 8] 0.3603

Duration of treatment, days 5 [3 ; 6] 4 [2 ; 5.5] 5 [4 ; 8] 5 [3 ; 5] 0.1339

INTRAVENOUS IMMUNOGLOBULINS (IVIg) 32 (11) 3 (3) 21 (56.8) 8 (5.2) <.0001

Time from ICU admission to start, days 6 [2 ; 11] 2 [1 ; 6] 5 [2 ; 13] 7.5 [4.5 ; 9] 0.3228

Duration of treatment, days 5 [5 ; 5] 5 [1 ; 5] 5 [5 ; 5] 5 [4 ; 5] 0.0623

PLASMA EXCHANGES (PLEX) 24 (8.2) 1 (1) 20 (54.1) 3 (1.9) <.0001

Time from ICU admission to start, days 14 [9 ; 27] 20 [20 ; 20] 13 [9 ; 34] 17 [14 ; 25] 0.7891

Nb of plasma exchange 8 [5 ; 10] 4 [4 ; 4] 8 [6.5 ; 10] 1 [1 ; 8] 0.0814

IMMUNO-EURECA
DESC Marie Cantier



Therapeutic
All patients

n=292
mRS 0-2
n=146

mRS 3-6
n=146

p value

IV METHYLPREDNISOLONE BOLUS (steroids) 60 (20.5) 20 (13.7) 40 (27.4) 0.0056
Dose at initiation (mg/day) 1000 [750 ; 1000] 1000 [1000 ; 1000] 1000 [310 ; 1000] 0.7168
Time from ICU admission to start, days 4 [2 ; 8] 4 [2 ; 7] 4 [1 ; 9] 0.8966
Duration of treatment, days 5 [3 ; 6] 5 [3 ; 9.5] 5 [3.5 ; 6] 0.9743

INTRAVENOUS IMMUNOGLOBULINS (IVIg) 32 (11) 11 (7.6) 21 (14.4) 0.0905
Dose at initiation (g/kg/day) 0.4 [0.4 ; 0.4] 0.4 [0.4 ; 0.5] 0.4 [0.4 ; 0.4] 0.6203
Time from ICU admission to start, days 6 [2 ; 11] 4 [3 ; 9] 6 [2 ; 13] 0.7401
Duration of treatment, days 5 [5 ; 5] 5 [5 ; 5] 5 [5 ; 5] 0.7774

PLASMA EXCHANGES (PLEX) 24 (8.2) 5 (3.4) 19 (13) 0.0046
Volume at initiation (ml/kg) 45 [30 ; 60] 30 [30 ; 30] 47.5 [30 ; 60] 0.4014
Time from ICU admission to start, days 14 [9 ; 27] 9 [8 ; 17.5] 15.5 [12 ; 34] 0.1354
Nb of plasma exchange 8 [5 ; 10] 10 [8 ; 10] 7 [5 ; 10] 0.0489

IMMUNO-EURECA
DESC Marie Cantier



Variable Odds Ratios 95% CI p value

Early immunotherapy (≤ 7days from ICU admission) 0.0325
No early immunotherapy (reference) 1 -
Early Monotherapy 2.224 [1.060 ; 4.667]
Early combined therapy 3.251 [0.868 ; 12.177]

Age > 60 years 2.112 [1.257 ; 3.548] 0.0047
Immunosuppression 2.143 [1.132 ; 4.055] 0.0192
Hospital to ICU admission delay > 1 day 1.395 [0.841 ; 2.316] 0.1973
Motor GCS ≤ 2 2.584 [1.299 ; 5.143] 0.0068
Hemiparesis/hemiplegia 1.654 [0.804 ; 3.402] 0.1716
Respiratory failure 2.194 [1.067 ; 4.512] 0.0327
Cardiovascular failure 1.982 [0.952 ; 4.130] 0.0676

Impact of early immunotherapy and other indicators of poor functional outcome (mRS 3-6) at day-90
Multivariate logistic regression

IMMUNO-EURECA
DESC Marie Cantier



2 questions ?

• Steroids for all-cause encephalitis (n=292) ?

• (Early) combined therapy for (suspected/confirmed) autoimmune 
causes (n=38) ?
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Nationwide implementation of adjunctive dexamethasone therapy for 
pneumococcal meningitis

1998-2002 2006-2008 p

DXM use 11 (3%) 217 (79%) <0.001

Mortality 107 (30%) 61 (22%) 0.018

Adverse 
outcome

177 (50%) 109 (39%) 0.016

Hearing loss
55 (22%) 25 (11%) 0.005

Systemic 
complications

134 (38%) 117 (42%)
NS

Mc Brouwer, Neurology 2010



Dexamethasone and long term survival 
in bacterial meningitis

         D Fritz, 
Neurology 2013



There was no beneficial effect of corticosteroid therapy in low-income 
countries.

Corticosteroids for acute bacterial meningitis

RR 95% CI

Mortality* 0.90 0.80-1.01

Mortality in adults** 0.74 0.53-1.05

Mortality in patients with
S. pneumoniae meningitis

0.84 0.72-0.98

Hearing loss 0.74 0.63-0.87

Neurological sequelae 0.83 0.69-1.00

         Brouwer MC et al. Cochrane Database Syst Review 2015

* p= 0.07, ** p= 0.09



Grade A recommendations

Empiric treatment with dexamethasone is strongly recommended for all adults 

(10 mg q6h for 4 days) with acute bacterial meningitis in the setting of high income countries

Treatment with dexamethasone is strongly recommended to be initiated with the first dose of 
antibiotic treatment.

ESCMID guideline 2015 : diagnosis and treatment of acute bacterial meningitis



Figure 4. Effect of dexamethasone on survival in pneumococcal meningitis. (A) Kaplan-Meier estimates stratified for the use 
of dexamethasone for overall mortality, and death from (B) systemic and (C) neurological complications. P values of the 
respective log-rank tests were all < 0.0001.

Dexamethasone for pneumococcal meningitis
(1783 patients, 2006-2018)

DLH Koelman et coll. Clin Infect Dis 2022



S. pneumoniae: 60%

68% des patients

Evolution 
défavorable
Rankinm: 3-6
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Guy E. Thwaites et al., N Engl J Med 2004 ; 351 : 1741-51

Dexamethasone for the Treatment of Tuberculous 
Meningitis in Adolescents and Adults

http://content.nejm.org/


Corticothérapie

Critères modifiés 
du

BMRC

Clinique Protocole thérapeutique

I GCS 15

signes focaux : 0

TTT IV 2 SEMAINES

DXM 0.3 mg/kg semaine 1

         0.2mg/kg  semaine 2

Puis TTT PO 4 semaines

II GCS 11-14

 ou

GCS 15 + signes 
focaux

TTT IV 4 SEMAINES  

DXM 0.4mg/kg/j semaine 1

         0.3mg/kg/j semaine 2

         0.2mg/kg/j semaine 3

         0.1mg/kg/j semaine 4

Puis TTT PO 4 SEMAINES 

DXM 4 mg / j

Décroissance 1mg/j par semaine

III GCS < 11



Dexamethasone for the Treatment of Tuberculous 
Meningitis in Adolescents and Adults

Guy E. Thwaites, N Engl J Med 2004

http://content.nejm.org/


New Eng J Med 2023



New Eng J Med 2016
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162 out of 2664 episodes (6%) of community-acquired bacterial meningitis 

episode were caused by L. monocytogenes 

2023
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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)

Ongoing DEXENCEPH trial…

(Improved cognitive function ?)

(More disability, more adverse events)

Thwaites, New Eng J Med 2004

(Reduced mortality)

2023

Donovan, New Eng J Med 2023

(HIV+ patients)
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SeizURe PRophylaxIs and adjunctive Steroids in meningoEncephalitis
“SURPRISE”

PHRC-N 2023 LI
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