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• A third of patients suffer ongoing seizures and mechanisms are incompletely 
understood. 

• Neuroinflammation likely involved in many epilepsies, regardless of etiology. 

• Seizures commonly occur in autoimmune encephalitis, initial presentation 20%. 

• Focal epilepsy of unknown cause, 3-16%

Key facts

Thomas & Berkovic. Nat Rev Neurol 2014; Feyissa et al. Neurol Neuroimmunol Neuroinflamm 2017; Steriade et al. JAMA Neurol 2021



Increase awareness of autoimmune causes of seizures

antibodies with definite association with autoimmune-associated seizures

courtesy Divyanshu Dubey. summer conference 2022



Acute symptomatic seizure & Epilepsy

–ILAE 2005

“Epileptic seizure: occurrence of signs and/or 
symptoms due to abnormal excessive or 

synchronous neuronal activity in the brain.” 
“may be characterised by sensory, motor or 

autonomic phenomena with or without the loss of 
consciousness.” 

–ILAE 2005

“Epilepsy: a disorder of the brain 
characterised by an enduring predisposition to 

generate epileptic seizure, and by 
neurobiologic, cognitive, psychological, and 

social consequences.” 

–ILAE 2010

“Acute symptomatic  seizure: seizure occurring at the 
time of systemic insult or in close temporal ass. with a 

documented brain insult.” 

Seizure, from Latin sacire, “to take possession of”



Acute symptomaic seizures 
secondary to autoimmune encephalitis

Autoimmune-associated epilepsy

Pathophysiology
seizures during active phase of encephalitis 

antibody-mediated ictogenesis
structural postencephalitic injury and/or 
ongoing T-cell-mediated inflammation

Underlying 
antibodies

Antibodies against surface antigens  
(LGI1, NMDAR, CASPR2, GABAR, GABABR, 

mGluR5, DPPX, AMPAR)

Antibodies against intracellular antigens 
(GAD-65, onconeural ab)  
Rasmussen encephalitis 

Persistent epilepsy after acute AE

Outcome
Seizures terminate with remission of encephalitis 

Potential for ASM discontinuation
Pharmacoresistant focal epilepsy common

modified from Steriade et al. Epilepsia 2020



Seizure semiology

2%
10%

15%

3%

34%

36%

ab negative LGI1 CASPR2
NMDAR GABA-B amphiphysin

Positive ab MTLE-HS

Focal aware seizure 23.3% 4.5%

Focal unaware seizure 50% 100%

Postictal confusion 0 82%

Focal to bilateral tonic-
clonic

77% 
(78% during sleep)

36% 
(13% during sleep)

Sz duration (sec) 11 95

Seizure frequency
93% daily 

no monthly
60% weekly 

40% monthly

Observational retrospective case series 
A tertiary epilepsy center 
Autoimmune-associated seizures [ab+ (n 39), ab- (n 22)] vs MTLE with HS (n 22) 
Median age 50 years, 82% male

Regarding seizure semiology 
: NO significant differences were noted between ab+ and ab-

Lv et al. Ann Clin Transl Neurol 2018



Seizure semiology

• Rapidly refractory of ASMs 

• Median time to 2nd ASM of 9.5 days, median number of ASM of 3 (1-6)

Observational retrospective case series 

Mellen Center at the Cleveland Clinic 

Autoimmune encephalitis with seizures 
Median age 58 years (14-83), 63% female 

Ab+ 74%

Where is the symptomatogenic zone?

Steriade et al. Seizure 2018



Perisylvian regions are susceptible to immune-mediated epileptogenesis

Retrospective review of case series 

Outpatient department of a tertiary centre 

Chronic epilepsy (>2 years) + antibody positive 
N 10, mean age 37 y (22-43), 80% female 

50% GAD65, 30% GLY-R, 10% NMDAR,  

10% LGI1

Non-lesional epilepsy with perisylvian semiology 

‣ high level of suspicion for autoimmune etiologies

“Series of 10 patients with autoimmune-associated epilepsy 
all has perisylvian semiology”

Gillinder et al. Epileptic Disord 2017



Retrospective review of RSE without etiology identified within 48 h 
13 academic medical centers

• 48% etiologies were identified 

• 19% autoimmune encephalitis 

• 18% paraneoplastic encephalitis 
(tumours should be removed)

Gaspard et al. Neurology 2015



LGI1-antibody limbic encephalitis

Criteria for AE

Subacute onset < 3 months 40%

Focal CNS finding 10%

Seizures 99%

CSF pleocytosis 20%

MRI suggestive of encephalitis 40-75%

• age: 64 (31-84) 

•♂: ♀ = 2 : 1 

• Amnesia, disorientation, emotionality 

• Hyponatremia, sleep disturbance, 

• rare cancer association: thymoma, 

lung, adenoCA

103 patients

Thompson et al. Braine 2018; Gadoth et al. Ann Neurol 2018; Rocamora et al. Seizure 2017



• Seizures are frequent: multiple per day 

• Subclinical seizures, motor/sensory seizures “wave” sensation 

• Faciobrachial dystonic seizures (FBDS) are highly specific, present in 
34-53% 

• Ipsilateral piloerection 

• Bilateral TCS can occur, usually infrequent 

• Semiology can change throughout course, multifocal localization described

Seizures in LGI1-antibody limbic encephalitis

Aurangzeb et al. Seizure 2017; Smith et al. Neurology 2021



• May be completely normal 

• FBDS typically have no EEG correlate 

• Subclinical seizures are frequently seen 

• Interictal epileptiform discharges may be multifocal, frequently involve 
temporal regions 

• Seizures with hyperventilation (all six patients were dx with autoimmune 
encephalitis)

EEG in LGI1-antibody limbic encephalitis

Wennberg et al. Clinical Neurophysiol 2018; Wennberg RA. Ann Clin Transl Neurol 2022 



• MRI brain can be normal, signal abnormalities in medial temporal structures or basal 
ganglia 

• CSF, can be normal (50%), antibody more sensitive in serum than CSF 

• Most patients respond to immunotherapy, may have residual cognitive impairment 

• Relapses are not uncommon (40%)(3-94 months)

Investigations & Outcomes

Gadoth et al. Ann Neurol 2017; Smith et al. Neurology 2021



To report potential factors associated with persistent seizures 

Patient with autoimmune synaptic encephalitis 
First Hospital of Jilin Univerisity, 2015-2017 

Seizure outcomes, median follow-up 30 mo (8-40)

63% exhibited seizure remission after immunoRx 

Risk of developing epilepsy, LGI1 & GABAB >>> NMDAR 
Factors:  

- older age at onset 

- status epilepticus 

- high protein in CSF 

- antibody type 

ImmunoRx delay associated with development of epilepsy2

1. Zhang et al. Epilepsy Behav 2019; 2. Shen et al. Ann Clin Transl Neurol 2020

LGI1 : 47% 
GABABR : 64%



• Can occur in several context: 

1. after resolution of active encephalitis: up to 29%1 (wide variability) 

2. chronic unresolving encephalitis 

3. chronic epilepsy (often drug resistance) and not carry typical encephalitic features 

• Systemic review of studies reporting % neural autoantibody in people with epilepsy 
(PWE) 

- antibody frequencies varied significantly across studies 

- 0-24.1% antibody positivity; 0-12.5% GAD65 antibody positivity

Autoimmune-associated epilepsy remain a core diagnostic challenge

1. Falip et al. Seizure 2020; 2. Steriade et al. JAMA Neurol 2021



Anti-GAD65 antibody-associated epilepsy

RIA titer > 20 nmol/L 
ELISA > 1000 U/mL

- Young adults (median 30yr), ♀ :♂= 4:1 

- Autoimmune disorder (57%): T1DM, 
thyroid disease 

- Frequent seizure 

- Focal aware seizure are common 

- TLE “plus” 

- Sometimes encephalitic onset  

- MRI: vary over the course 

- CSF: typically noninflammatory, OCB 

- <20% become seizure-free

Graus et al. Nat Rev Neurol 2020



GAD65-IgG should be tested in patients with musicogenic epilepsy

Retrospective chart review 

9 musicogenic epilepsy patients 

All had high-titer GAD65-IgG  

(median 294 nmol/L)

Smith et al. Epilepsia 2021



1. High seizure frequency (daily) 

2. Short seizure duration (<30 sec) 

3. Changing seizure type over time 

4. Early intractibility to high number of ASM 

5. Preceding febrile illness, history of systemic autoimmunity or malignancy 

6. Perisylvian semiology, FBDS, NORSE +unidentified cause, musicogenic seizures

Clinical characteristics that suggest underlying autoimmune origin

No absolute pathognomonic clinical feature of autoimmune-associated seizures

Lv et al. Ann Clin Transl Neurol 2018, Quek et al. 2012, Steriade et al. Seizure 2018, Aurangzeb et al. 2017, Irani et al. 2011, Thompson et al. 2018, Falip et al. 2018



Antibodies with uncertain association with 
encephalitis 

• Low-titer GAD65 (<20 nmol/L) 

• Voltage-gated potassium channel                     
(without reactivity to LGI1 or CASPR2) 

• Low-titer CASPR2  

• Ganglionic nicotinic acetylcholine receptor 

• VGCC

Precautions about antibody test result

Careful to always correlate clinical to antibody detected

Graus et al. Lancet Neurol 2016



• Often abnormal in anti-GABAA receptor encephalitis: multifocal, affecting both 
gray and white matter (ddx of fulminant MS and ADEM) 

• Abnormal in 60-70% of limbic encephalitis 

• Normal in many cases of seronegative AE

MRI brain

Normal MRI does not exclude the diagnosis of autoimmune-associated seizure

Spatola et al. Neurology 2017; Venkatesan A. Curr Opin Inf Dis 2019



CSF & EEG evaluation

CSF: pleocytosis, OCBs, high protein but normal glucose

30% of patients with anti-NMDAR encephalitis2 

more prolonged hospitalization and trend toward worse scores of mRS2 

NOT unique to anti-NMDAR - ICU (HIE, brain tumor, stroke, metabolic)3 

CSF  
inflammatory

Intrathecal  
synthesis EEG

1.  Binks et al. Pract Neurol 2022; 2. Schmitt et al. Neurology 2012; 3. Baykan et al. Clin EEG Neurosci 2018; 4. Hirsch et al. 2021 



Scoring focus on features of encephalitis

May miss patients with autoimmune-associated epilepsy!!

• Antibody Prevalence in Epilepsy (APE), 2017 

• Predicts neural antibody positivity in patient with 
seizures 

• Later revised (APE2) in population presenting with 
cognitive dysfunction 

• Score ≥4, sens 98%, spec 85%

Dubey et al. Epilepsia 2019



More recent tools aim to be relevant to epilepsy presentations

To identify antibodies in pt with focal epilepsy of unknown etiology 
Prospective multicenter cohort study 
Adults with focal epilepsy  of unknown etiology, without recognized AE 
n= 582 pt, 20 (3.4%) had autoimmune etiology of seizures

score max 6 
score ≥ 2 
sens 100%, spec 84.9%

Flowchart approach to diagnostic workup

ACES score,  
Antibodies Contributing to focal Epilepsy Signs and symptoms score

De Bruijn et al. Ann Neurol 2021; Steriade et al. JAMA Neurol 2021

Broad ab panel, CSF and serum 
<18y including anti-MOG

GAD, CASPR2, LGI1 abs in serum



Treatment approach

Specific treatment Symptomatic treatment

Addressing underlying etiology  

with immunotherapy

Antiseizure medications (ASM):  

ASM alone, seizure control in 15% 

higher responder rates with SCB1 

(CBZ, LCS, PHT, OXC)

Likely paraneoplastic?  

prompt identification/Rx of 

tumor

movement disorders, gait instability 

psychosis/behaviour, mood, 

cognition, sleep, autonomic 

dysfunction 

1. Feyissa et al. Neurology 2017; 2. Al-Diwani et al. Lancet Psychiatry 2019; 3. Ball et al. Clin Imaging 2022



Immunotherapy

Induction therapy Maintenance therapy

First-line 
(isolation or combinations)

• IVMP, 3-5 d

• IVIG, 3-5 d

• Plasma exchange, 5-7 Rx

Second-line 
• Rituximab

• Cyclophosphamide

Therapies used in induction with gradually increasing intervals over ensuing 6-12 mo 
e.g. 

• IVMP 1000 mg wkly, gradually increase intervals

• oral prednisolone1MKD 3 mo, gradually reduce

• IVIG 0.4 g/kg once wkly, gradually increase intervals
oral mycophenolate mofetil or oral azathioprine 
• after establishment to response to induction therapy

• 3-5 years

None of these treatment have been subject to placebo-controlled trials, 

except single-center study comparing IVIG to placebo in anti-LGI1 ab encephalitis

• facilitate cessation of first-line treatment 
• prevent relapse, occur up to 35% of cases

Gillinder & Britton. Continuum (Minneap Minn) 2022



When the use of immunotherapy is uncertain?

RITE score  

(Response to Immunotherapy in Epilepsy score) 

๏ Score ≥ 7, sens 87.5%, spec 83.8%

Dubey et al. Epilepsia 2017



Prompt identification and treatment of tumor is paramount

1. Tantipalakorn et al BMJ Case Rep 2016; 2. Abboud et al. J Neurol Neurosurg Psychiatry 2021



Conclusions

• Autoimmune-associated seizures are increasingly encountered in 
clinical practice 

• Acute symptomatic seizure behave differently than autoimmune-
associated epilepsy 

• Critical recognizing early in their course because delays can result in 
poorer outcomes 

• Scoring have been developed to improve certainty of dx and 
therapeutic decision making
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