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Segal et Al., Annals of Clinical and Translational Neurology 2024

Blinder et Al, Frontiers in Neurology, 2019 

AE: Epidemiology

AE: non-infectious immune-mediated inflammatory 
disorders of the brain parenchyma

Increased incidence and prevalence due to better 
recognition; now similar to infectious AE

Different type of antibodies in different type of 
patients (age and sex) 
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Rapidly 
progressive 
dementia

(AK5)

Faciobrachial 
dystonic 
seizures, 

hyponatremia 
(LGI 1)

Gastrointestinal 
manifestations -

diarrhea, 
gastroparesis, 

and

constipation 
(DPPX)

Psychiatric 
symptoms –

hallucinations, 
psychosis, 
orofacial 

dyskinesia 
(NMDAR)

Peripheral nerve 
hyperexcitability

(CASPR2)

Viral 
encephalitis

Dementia Parkinsonism Schizophrenia

AEis in differential diagnosis with common neurological conditions

AE: Clinical manifestations
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AE with neuronal surface
antibodies (NS-abs)

AE with onco-neural 
antibodies (IC-abs)

• Surface antigens (NMDAR, LGI1, 
CASPR2, AMPAR)

• Abs are pathogenic

• Not strictly paraneoplastic

• Neurological syndrome responds 
to immunosuppressive therapy

• Abs are conformational

• Target Intracellular antigens (Hu, 
Yo, Ri, Ma2) 

• Abs are not pathogenic (T-cell 
toxicity)

• Almost invariably associated with 
tumor

• Neurological syndrome not 
responding to 

immunosuppressive therapies

• Abs are not conformational

Antibodies are not 
pathogenic

Antibodies are pathogenic

AE: Classification
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POSSIBLE AE

PROBABLE/DEFINITE 
SERONEGATIVE AE

DEFINITE 
SEROPOSITIVE AE

Before Abs result

After Abs result

POS Abs NEG Abs 1) Suggestive clinical phenotype

2) Two of the following MRI, CSF
and/or bioptic evidence of 
inflammation

3) Exclusion of alternative
causes

All three of the following:

1) Subacute onset (rapid progression of less than 3 months) of
working memory deficits (short-term memory loss), altered
mental status*, or psychiatric symptoms

2) One of the following: New focal CNS findings; Seizures; 
CSF pleocytosis; MRI features suggestive of encephalitis

3) Reasonable exclusion of alternative causes (appendix) 

Graus et Al, Lancet Neurol, 2016

AE: diagnostic criteria
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INTRAVENOUS STEROIDS

6-mehtylprednisolone 1g/day for 5-7 
days

• Might worsen psychiatric symptoms

INTRAVENOUS Ig

0,4 mg/Kg/day for 5 days

• High cost

• Low availability

Plasma Exchange

5-7 session on alternate day

• Caution in dysautonomic 
patients

• Hard to perform on agitated 
patients

Combining first line treatments might increase and accelerate clinical improvement

NS-ABS: 1° line treatment
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Rimozione acritica di ogni componente plasmatica

Plasmaexchange (PEX)
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PEX: Meccanismi d’azione
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PLEX
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• PEX è protrombotico

• PEX  aumenta rischio infettivo

• PEX comporta extracorporea 

• PEX comporta accessi venosi idonei ( CVC)

• PEX attenta valutazione condizione cardiovascolare ( FE ) con bilancio dei liquidi di 
sostituzione e velocità di estrazione del plasma

Trattamento 
personalizzato!!!

PLEX
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1)PFC

2) Soluzione fisiologica

3) Soluzione albumina 5%

4) PFC + albumina

PEX: Liquidi di sostituzione
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1) All’arruolamento: emocromo, elettroliti, coagulazione completa di ATIII, PCR 
e PCT

2) Dopo ogni procedura (dopo 6-12 ore almeno): emocromo, elettroliti, 
coagulazione completa di ATIII

PEX: Accertamenti ematochimici

La valutazione dei pazienti deve essere puntuale e 
giornaliera
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Clinical presentation

05/2019

Begin 
06/2019

End 
06/2019

Begin 
07/2019

Healthy female, 22 years old; PMS: negative

New onset of insomnia and anxiety

Progressive worsening on anxiety and 
difficult in IADL

Dysorientation, visual hallucination, 
hyperactivity, weight loss (10kg). Psychiatric 

evaluation: «Brief Psychotic Disorder» 
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Psychiatric department - 1 

End 
07/2019Admission to the Psychiatric department

Decision 1: Administer antipsychotic drug (Haloperidol)

Goal: control the psychosis

Result: Better control of psychosis but very early and 
severe drug-induced parkinsonism
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Psychiatric department - 2 

End 
07/2019Admission to the Psychiatric department

Decision 2: Change antipsychotic drug (Aripiprazole and 
Olanzapine) and ask for neurological evaluation

Goal: control the psychosis, improve the control of 
neurological side effects

Result: persistance drug-induced parkinsonism, 
consider alternative cause
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Psychiatric department - 4 

End 
07/2019Neurological evaluation - 2

CSF evaluation: 6 cells lymphomonocytes, 2 CSF-
restricted oligoclonal bands, positive NMDAR antibodies
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1. Titulaer, M. J. et al. Treatment and prognostic factors for long-term outcome in patients with anti-N-Methyl-D-Aspartate (NMDA) receptor encephalitis.

Lancet Neurol. 12, 157–165 (2014).
2. 2, Schmitt SE, Pargeon K, Frechette ES, Hirsch LJ, Dalmau J, Friedman D. Extreme delta brush: a unique EEG pattern in adults with anti-NMDA receptor 

encephalitis. Neurology. (2012) 79:1094–100. doi: 10.1212/WNL.0b013e3182698cd8

Neurology department - 1  

Begin 
08/2019Admission to the Neurology department

Decision 1: Electroencephalogram (EEG)

Goal: Identify epileptiform discharges and introduce 
specify antiseizure therapy (up to 1/3 show a specific
EEG pattern called «delta brush»)

Result: Negative for epileptiform discharges
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1. Dalmau, J. et al. Anti-NMDA-receptor encephalitis: case series and analysis of the effects of antibodies. Lancet Neurol. 7, 1091–1098 (2008).
2. Titulaer, M. J. et al. Treatment and prognostic factors for long-term outcome in patients with anti-N-Methyl-D-Aspartate (NMDA) receptor encephalitis.

Lancet Neurol. 12, 157–165 (2014).

Neurology department - 2  

Begin 
08/2019Admission to the Neurology department

Decision 2: Magnetic Resonance imaging

Goal: confirm the presence of inflammatory involvement
of brain parenchima (may be normal in 50% of cases)

Result: Negative 
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1. Dalmau, J. et al. Anti-NMDA-receptor encephalitis: case series and analysis of the effects of antibodies. Lancet Neurol. 7, 1091–1098 (2008).
2. Titulaer, M. J. et al. Treatment and prognostic factors for long-term outcome in patients with anti-N-Methyl-D-Aspartate (NMDA) receptor encephalitis.

Lancet Neurol. 12, 157–165 (2014).

Neurology department - 3  

Begin 
08/2019Admission to the Neurology department

Decision 3: Transvaginal ultrasound

Goal: Exclude a paraneoplastic etiology (46% of women 
have a paraneoplastic etiology with 94% ovarian
teratoma)

Result: Negative for teratoma
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1. Dalmau, J. et al. Anti-NMDA-receptor encephalitis: case series and analysis of the effects of antibodies. Lancet Neurol. 7, 1091–1098 (2008).
2. Titulaer, M. J. et al. Treatment and prognostic factors for long-term outcome in patients with anti-N-Methyl-D-Aspartate (NMDA) receptor encephalitis. 

Lancet Neurol. 12, 157–165 (2014).

Neurology department - 4  

Begin 
08/2019Admission to the Neurology department

Decision 4: Neuropsychological evaluation

Goal: Evaluate the degree of cognitive impairment 
(>than 80% present with cognitive impairment)

Result: Cognitive impairment with involvement of long-
term memory and executive-frontal abilities
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Lancet Neurol. 12, 157–165 (2014).

Neurology department - 5  

Begin 
08/2019Admission to the Neurology department

Decision 5: Holter EKG

Goal: Exclude the involvement of autonomic nervous
system (around 50% present an involvement of the 
autonomic nervous system)

Result: normal
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1. Abboud, H. et al. Autoimmune encephalitis: Proposed best practice recommendations for diagnosis and acute management. J. Neurol. 

Neurosurg. Psychiatry 92, 757–768 (2021).

Treatment Consensus – Autoimmune encephalitis Alliance
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1. Connelly-Smith, L. et al. Guidelines on the Use of Therapeutic Apheresis in Clinical Practice – Evidence-Based Approach from the Writing 

Committee of the American Society for Apheresis: The Ninth Special Issue. J. Clin. Apher. 38, 77–278 (2023).

Treatment guidelines – American Society for Apheresis
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Neurology department - 6  

Begin 
08/2019Admission to the Neurology department

Acute Immunotherapy

IV-6Methylprednisolone 1g x 5 days, then 500 mg for 3 days, 
then 250mg for 3 days
Plasma Exchange 6 times every other day
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Neurology department - 7  

Begin 
08/2019Admission to the Neurology department

Antipsychotic treatment

Antipsychotic (aripiprazole, olanzapine) 

Benzodiazepine (delorazepam). 
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Neurology department - 8  

End 
08/2019Discharge from the Neurology department

Therapy at discharge
Antipsychotic (olanzapine)
Benzodiazepine (delorazepam)
Oral prednisone 25mg
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Second part of the algorithm
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