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Outline

Terminology & Core Concepts

Understand the critical clinical 
distinction between 

• Acute Symptomatic Seizures 
(ASS) 

• Autoimmune-associated 
epilepsy (AAE)

• Autoimmune Encephalitis-
Associated Epilepsy (AEAE)

Case-Based Presentations

• Autoimmune-associated 
epilepsy (AAE)
• Antibodies against 

intracellular antigens (GAD65)
• Rasmussen’s encephalitis

• Autoimmune Encephalitis-
Associated Epilepsy (AEAE)

Practical Bedside Strategy

• Clinical clues

• Investigations 

• Treatment



Timeline of autoimmune epilepsy

Pre-2020: 'Autoimmune epilepsy' (broad concept)

Epilepsia 2020: Autoimmune-associated epilepsy (AAE)

Husari et al, Neurotherapeutics 2019; Steriade et al. Epilepsia 2020; Rada A, Bien CG. Epilepsia. 2023

Epilepsia 2023: Autoimmune encephalitis-associated epilepsy (AEAE) 



Acute symptomatic seizures secondary to autoimmune encephalitis 
vs. autoimmune-associated epilepsy

Acute symptomatic seizures 
secondary to autoimmune 

encephalitis

Autoimmune-associated epilepsy
(AAE)

Underlying 
antibodies
or conditions

Antibodies against 
- surface antigens (NMDAR,
LGI1, CASPR2, GABABR, GABAAR, mGluR5, DPPX,
AMPAR) 
- intracellular antigens (onconeural, GAD65)

• Antibodies against intracellular antigens 
(onconeural,GAD65)

• Rasmussen encephalitis
• Persistent epilepsy after acute autoimmune
encephalitis

Hypothesized
pathophysiology

Antibody-mediated ictogenesis Epileptogenesis due to structural 
postencephalitic pathology and/or ongoing T-
cell–mediated brain inflammation

Therapy Immunotherapy
Antiseizure medications (usually ineffective in 
isolation)

Antiseizure medications (often ineffective)
Epilepsy surgery (usually with incomplete 
response)
Immunotherapy (usually with poor response)

Outcome Seizures usually terminate with remission of 
encephalitis
Potential for antiseizure medication 
discontinuation
Potential enduring cognitive deficits

Drug-resistant focal epilepsy common
Potential enduring cognitive deficits

Steriade et al. Epilepsia 2020 



Autoimmune Encephalitis-Associated 
Epilepsy (AEAE)

• All five criteria proposed for AEAE-surface-antibody AE

1. Previous AE: NMDAR, LGI1, CASPR2 or GABABR

2. Persisting seizures > 2 years after immunotherapy 
initiation

3. No signs of encephalitis on MRI; hippocampal 
sclerosis allowed and no FDG-PET hypermetabolism

4. Normal CSF cell count

5. Substantial decrease of antibody titers

*The distinction between Autoimmune encephalitis (AIE) 
and AEAE also has practical consequences: 
• In AIE, immunotherapy is usually highly beneficial, 

whereas anti-seizure medication has little effect. 
• In AEAE, immunotherapy is less promising and the usual 

antiseizure interventions are preferable

Rada A, Bien CG. Epilepsia. 2023; Steriade, et al. Nat Rev Neurol. 2025



Three conditions considered to be 
autoimmune encephalitis-associated epilepsies (AEAE)

Steriade et al. Nat Rev Neurol 2025



Practical Bedside Strategy for 
Suspecting Autoimmune Epilepsy

Step 1. Identify "Red Flags” 

New-onset focal epilepsy (<12 months) 
   (esp. adult or adolescent onset)

Rapid progression (days–weeks)

High seizure frequency

Early drug resistance

New-onset status epilepticus/NORSE/FIRES

Faciobrachial dystonic seizures (LGI1) 

Multifocal seizures

Associated Neurological Symptoms: 
- Memory impairment/ Psychiatric symptoms/ Movement 
disorders

Step 2. Look for Autoimmune Clues

History
✓ Personal autoimmune disease
• Thyroiditis 
• Type 1 diabetes 
• Lupus 
• Celiac disease 
✓ Family history of autoimmune disease
✓ Recent viral illness
✓ History of cancer
✓ Hyponatremia (particularly LGI1)

Graus F et al. Lancet Neurol. 2016; Dubey et al. epilepsia 2019; De Bruijn et al. Ann Neurol 2021



Think  about the clinical contexts 

LGI1:  Male predominance 
             Memory impairment, faciobrachial dystonic seizure, 
             Frequent focal seizures
             MRI:  normal or T2 hyperintensities in Mesial temporal
             EEG: temporal onset seizures
             CSF: mild pleocytosis, protein elevate, 50% normal

NMDA:Female predominance 
             Psychiatric and cognitive symptoms, dyskinesia,    
             dysautonomia, Focal to bilateral tonic-clonic seizures
             MRI normal in 70% or T2 hyperintensities 
             EEG: gen. rhythmic delta activity, extreme delta brush
             CSF: mild pleocytosis, protein elevate, Ab (+)
             Associated with teratoma

GAD 65:  Female predominance 
                   Type 1 DM, thyroid disease, ataxia,
                    temporal lobe seizures (Déjà vu, musicogenic) and 
                    limbic encephalitis
                    MRI normal or T2 hyperintensities in Mesial temporal
                    EEG: temporal onset seizures
                    CSF: typically normal

Smith et al. Epileptic Disorder 2024



Case 1: A 6-year-old girl, RH

• Age of seizure onset: 4 years
• Seizure type: gelastic seizures with impaired consciousness->  Ictal deafness

• Description: She has sudden episodes of laughing and crying along with 
unresponsiveness. She would abruptly stop and may say "I am not 
hearing. I am not hearing". This may last 10 to 20 min. 

• Frequency: two times per week
• ETIOLOGY : Unknown 
• Epilepsy Risk Factors: None
• Antiseizure Medications: VPA, LEV , Clobazam



Interictal EEG: Left and Right Temporal



Ictal EEG: Left temporal



MRI brain: Symmetrical hippocampal volume loss

PET : hypometabolism of mesial temporal and superior temporal gyrus 



Summary

• 6-year-old girl, RH
• Chronic focal drug-resistant epilepsy from unknown cause
• Seizure type: Gelastic/dacrystic seizure with impaired 

consciousness->  Ictal deafness 
• Interictal EEG: Bilateral temporal 
• Ictal EEG: Left temporal
• MRI: Symmetrical hippocampal volume loss
• PET : hypometabolism of mesial temporal and superior temporal 

gyrus 



• Retrospective study

• Chronic epilepsy (>2 years) + antibody 
positive

• N 10, mean age 37 y (22-43)

• 50% GAD65, 30% GLY-R, 10% NMDAR, 10% 
LGI1

Gillinder et al. Epileptic Disord 2017

Non-lesional epilepsy with perisylvian semiology -> high level of suspicion for autoimmune epilepsy



GAD 65: Musicogenic epilepsy

• 9/16 musicogenic epilepsy patients 
were GAD 65- IgG positive

• All patients had temporal lobe 
epilepsy with frequent bilateral EEG 
abnormalities

• Seizures were most often right 
temporal lobe-driven (75%) during 
music triggers

• Treatments showed limited benefit; 
VNS and trigger avoidance were 
most helpful

Smith et al. Epilepsia 2021 



GAD 65- IgG

• Women are more frequently affected than men

• Median age is 30 years (range, 5–80 years)

• Can present with SPS, ataxia, epilepsy, acute encephalitis

• Autoimmune disorder (57%): T1DM, thyroid 

• Intracellular Ab

• Seizure types: Focal aware seizure (common), 

     temporal lobe seizures (Déjà vu, musicogenic) and 

      limbic encephalitis

• EEG: temporal onset seizures

• CSF is most specific

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

• MRI: vary over the course

• Poorly responsive to immunosuppression, controlled with ASMs, 

     Epilepsy surgery

Graus et al. Nat Rev Neurol 2020



Case 2: A 4-year-old girl, LH

• Age of seizure onset: 2 years
• Seizure type: EPC of the face/right arm/leg

• Description: She initially had focal clonic movements of the right arm
•  5 months later, the seizures progressed to right face clonic and right leg 

clonic. She remained conscious during the seizures
• Frequency: all day

• Perinatal history : NL, term, BW 3,200 gm, no complication
• G&D: regression following seizure onset
• Antiseizure Medications: TPX, LEV , CBZ, Clobazam
• Physical and neuro examination: drowsiness and right-sided hemiparesis



MRI Brain

Left hemispheric atrophy with hyperintensity in T2W FLAIR at left parieto-occipital region



Rasmussen’s encephalitis
• A rare severe immune-mediated brain disorder leading to unilateral hemispheric atrophy 

• The age at onset is between 6 and 8 years(range 1–13 years)

• Diagnostic criteria: 

Part A (all three) Part B (two of three)

Clinical: Focal seizures (with or without EPC) 
                   and unilateral cortical deficits

Clinical: EPC or progressive* unilateral cortical 
deficits

EEG: Unihemispheric slowing with or without 
epileptiform activity and unilateral seizure onset

MRI: Progressive* unihemispheric focal cortical 
atrophy

MRI: Unihemispheric focal cortical atrophy + 
at least one of the following: 
• Grey or white matter T2/FLAIR hyperintense signal 
• Hyperintense signal or atrophy of the ipsilateral 
caudate head

Histopathology: T-cell-dominated encephalitis with 
activated microglial cells typically, but not 
necessarily, forming nodules and reactive 
astrogliosis; numerous parenchymal macrophages, 
B cells, or plasma cells or viral inclusion bodies 
exclude the diagnosis of Rasmussen’s encephalitis

Varadkar S, Lancet Neurol 2014 

*At least two sequential clinical examinations or MRI studies are needed to meet the respective criteria.



Neuroimaging in Rasmussen’s encephalitis

Varadkar S, Lancet Neurol 2014 

Progressive right hemisphere atrophy, 
high signal and basal ganglia loss over 1 year

Slowly progressive disease with 
more subtle right hemisphere atrophy



Rasmussen’s encephalitis

Infrequent focal seizures 
± mild hemiparesis

Frequent focal seizures / EPC, 
progressive hemiparesis, 
aphasia, cognitive decline

Fixed neurological deficit + 
chronic refractory epilepsy

Clinical

Varadkar S, Lancet Neurol 2014 



Management of Rasmussen’s encephalitis

Varadkar S, Lancet Neurol 2014 



Case 3: A 4-year-old boy, RH

PE: V/S: T 38.2oC, Drowsiness
Lab: LP: RBC 10,  WBC 90 (PMN 4%, Lymphocyte 90%), protein 55 mg/dl, sugar 
72 mg/dl, DTX 104
CSF gram stain: not seen organism
CSF culture: no growth
PCR for HSV1: positive
Dx: Herpes simplex encephalitis

อายุ 2 ปี ไข้ชัก 

SZ type: focal clonic Left  and right 
อายุ 4 ปี

sz type: impaired awareness
Frequency: 2-3  times/ day
Lab: LP: no RBC, no WBC
CSF for anti-NMDAR: negative
Serum for anti-NMDAR: negative

                  Dx: ?

The pt. had new onset focal seizures and dyskinesia
DDX: Relapse herpes encephalitis
Autoimmune encephalitis
Investigation:
CSF for Herpes 7 in 1: negative
CSF for anti-NMDAR: positive
Serum for anti-NMDAR: positive
Dx: Anti-NMDAR encephalitis

Day 27 after acyclovir IV

Management: 
• Specific treatment: acyclovir x 4 weeks
• Supportive treatment: controlled seizures: 

phenobarbital, levetiracetam 

Management: IVIG
controlled seizures: 
phenobarbital, levetiracetam

Treatment plan?



Case 3: A 4-year-old boy, RH

PE: V/S: T 38.2oC, Drowsiness
Lab: LP: RBC 10,  WBC 90 (PMN 4%, Lymphocyte 90%), protein 55 mg/dl, sugar 
72 mg/dl, DTX 104
CSF gram stain: not seen organism
CSF culture: no growth
PCR for HSV1: positive
Dx: Herpes simplex encephalitis

อายุ 2 ปี ไข้ชัก 

SZ type: focal clonic Left  and right 

อายุ 4 ปี

sz type: impaired awareness
Frequency: 2-3  times/ day
Lab: LP: no RBC, no WBC
CSF for anti-NMDAR: negative
Serum for anti-NMDAR: negative

Dx: AEAE

The pt. had new onset focal seizures and dyskinesia
DDX: Relapse herpes encephalitis
Autoimmune encephalitis
Investigation:
CSF for Herpes 7 in 1: negative
CSF for anti-NMDAR: positive
Serum for anti-NMDAR: positive
Dx: Anti-NMDAR encephalitis

Day 27 after acyclovir IV

Management: 
• Specific treatment: acyclovir x 4 weeks
• Supportive treatment: controlled seizures: 

phenobarbital, levetiracetam 

Management: IVIG
controlled seizures: 
phenobarbital, levetiracetam

• All five criteria proposed for AEAE-surface-antibody AE

1. Previous AE: NMDAR, LGI1, CASPR2 or GABABR

2. Persisting seizures > 2 years after immunotherapy initiation

3. No signs of encephalitis on MRI; hippocampal sclerosis allowed 
and no FDG-PET hypermetabolism

4. Normal CSF cell count

5. Substantial decrease of antibody titers

Management: controlled seizures 
                    LEV 60 mg/day
                    TPX  10 mg/day
                     VPA 35 MKD
                     Clona 0.25 mg/day



Anti NMDAR encephalitis

Frequency Most common antibody target in pediatric AE
Clinical Encephalitis with movement disorder, seizures, psychiatric symptoms, reduced 

verbal output/mutism, developmental regression (in young children), sleep 
dysfunction (mainly insomnia) and autonomic instability

MRI Normal in at least 65% of pt.; T2/FLAIR lesions may be identified in the cortex, 
white matter, cerebellum or basal ganglia; reversible cerebral atrophy is a late 
finding

EEG Abnormal in over 90% of patients-most have generalized slowing, but may see 
focal epileptiform activity, focal slowing or “ prolonged spindles/ delta brush 
pattern”

Other CSF antibody testing preferable to serum
Increased association with tumors in females and in patients older than 12 Y

Cellucci T, et al. Neurol Neuroimmunol Neuroinflamm 2020 



Seizures and status epilepticus in
anti-NMDA receptor encephalitis

Farooqi AM et al. J Neurol 2025

• N = 29
• Seizures were the first symptom
• Motor seizures in 87%

• 53% bilateral tonic-clonic seizures
• Subclinical seizures occurred in 52%
• EEG abnormal in 90% (most temporal onset)
• Status epilepticus 41%
• Long-term outcomes: 

• 86% seizure-free by 6 months
• 96% seizure-free by 2 years
• Only 1 patient (3.4%)-> chronic epilepsy



Specific clinical and radiological characteristics of anti-NMDA 
receptor autoimmune encephalitis following herpes encephalitis

• 13 patients with post-HSE anti-

    NMDAR encephalitis:
• 69% had seizures during the initial 

HSE 
• 62% had seizures during the 

subsequent anti-NMDAR phase

• At the last follow-up, 12 of 13 patients 
(92%) remained on antiseizure 
treatment 

• Patients had more extensive and 
bilateral MRI abnormalities and worse 
12-month functional outcomes than 
patients with non-HSV anti-NMDARE

Dumez, P.  J Neurol 2024



Practical Bedside Strategy for 
Suspecting Autoimmune Epilepsy

Step 1. Identify "Red Flags” 

New-onset focal epilepsy (<12 months) 
   (esp. adult or adolescent onset)

Rapid progression (days–weeks)

High seizure frequency

Early drug resistance

New-onset status epilepticus/NORSE/FIRES

Faciobrachial dystonic seizures (LGI1) 

Multifocal seizures

Associated Neurological Symptoms: 
- Memory impairment/ Psychiatric symptoms/ Movement 
disorders

Step 2. Look for Autoimmune Clues

History
✓ Personal autoimmune disease
• Thyroiditis 
• Type 1 diabetes 
• Lupus 
• Celiac disease 
✓ Family history of autoimmune disease
✓ Recent viral illness
✓ History of cancer
✓ Hyponatremia (particularly LGI1)

Graus F et al. Lancet Neurol. 2016; Dubey et al. epilepsia 2019; De Bruijn et al. Ann Neurol 2021



Step 3. MRI findings in Autoimmune epilepsy

HSE = Herpes simplex encephalitis, SREAT = steroid-responsive encephalopathy associated with autoimmune thyroiditis, LGG = low-grade glioma, CJD = Creutzfeldt-Jakob Disease, 
LYG = lymphomatoid granulomatosis.

Sanvito F. Neuroradiology. 2024



MRI findings

53% normal MRI in 
anti-NMDAR encephalitis

Ab associated
Limbic encephalitis:
- LGI1
- CASPR2
- ANNA1
- GABABR
- AMPAR
- Ma2

Cortical lesions:
GABAAR

MOG-IgG

Perivascular enhancement:
GFAP-IgG



Practical Bedside Strategy for 
Suspecting Autoimmune Epilepsy

Step 4. EEG

Focal slowing 

Temporal slowing 

Multifocal epileptiform discharges 

Frequent electrographic seizures 

Extreme delta brush (anti-NMDAR) 

Lateralized periodic discharges 

May guide some diseases but not specific

extreme delta brush pattern in anti-NMDAR encephalitis 



Antibody Prevalence in Epilepsy 
and Encephalopathy [APE2] score

• Predicts neural antibody positivity in the patient with 
seizures

• APE2 score ≥ 4 -> sensitivity 98% and specificity 85%

• An APE2 score ≥ 7 had specificity of 100% for an 
autoimmune etiology of epilepsy

Husari et al Neurotherapeutics 2019



Practical Bedside Strategy for 
Suspecting Autoimmune Epilepsy

Step 6. Treatment: Diagnosis and phase-dependent



Take-Home Messages

• Suspect autoimmunity in patients with new-onset focal epilepsy presents 
with red flags (clinical + paraclinical)
• Rapid onset, early drug resistance, cognitive/psychiatric symptoms
• MRI/CSF inflammation, or associated autoimmune disease 

• Treat early when autoimmune encephalitis is highly suspected
• Long-term antiseizure medication is not required for every patient with AE

•  Acute symptomatic seizures: may become seizure-free after resolution of inflammation

• Identify classification guides prognosis and treatment 
• Acute symptomatic seizures may resolve after immunotherapy
• AAE and AEAE often require long-term ASMs, with immunotherapy is less promising
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