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Introduction

Abstract

Objective: The purpose of this study is to analyze the seizure semiologic char-
acteristics of patients with autoimmune epilepsy (AE) and describe the investi-
gation characteristics of AE using a larger sample size. Methods: This
observational retrospective case series study was conducted from a tertiary epi-
lepsy center between May 2014 and March 2017. Cases of new-onset seizures
were selected based on laboratory evidence of autoimmunity. At the same time,
typical mesial temporal lobe epilepsy (MTLE) patients with hippocampal sclero-
sis (HS) were recruited as the control group from the subjects who underwent
presurgical evaluation during the same period. Results: A total of 61 patients
with AE were identified. Specific autoimmune antibodies were detected in 39
patients (63.93%), including anti-VGKC in 23 patients (37.70%), anti-NMDA-
R in 9 patients (14.75%), anti-GABAg-R in 6 patients (9.84%), and anti-amphi-
physin in 1 patient (1.64%). Regarding the seizure semiology, no significant dif-
ferences were noted between AE patients with autoantibody and patients with
suspected AE without antibody. Compared to typical MTLE patients with HS,
both AE patients with autoantibody and patients with suspected AE without
antibody had the same seizure semiologic characteristics, including more fre-
quent SPS or CPS, shorter seizure duration, rare postictal confusion, and com-
mon sleeping SGTC seizures. Significance: This study highlights important
seizure semiologic characteristics of AE. Patients with autoimmune epilepsy had
special seizure semiologic characteristics. For patients with autoimmune epi-
lepsy presenting with new-onset seizures in isolation or with a seizure-predomi-
nant neurological disorder, the special seizure semiologic characteristics may
remind us to test neuronal nuclear/cytoplasmic antibodies early and initiate
immunomodulatory therapies as soon as possible. Furthermore, the absence of
neural-specific autoantibodies does not rule out AE.

. . 2
temporal lobe seizures, and sleep disturbances.” However,
accumulating evidence supports an autoimmune basis for

Autoimmune epilepsy is an under-recognized condition
without standardized management guidelines." However,
identifying an underlying autoimmune etiology for epi-
lepsy is critical, as these patients may remain refractory to
conventional antiepilepsy drugs (AEDs). An autoimmune
cause has been increasingly recognized in the spectrum of
limbic encephalitis characterized by cognitive impairment,

especially memory impairment, behavioral changes,

seizures in the absence of syndromic manifestations of
limbic encephalitis for a subset of AED-resistant epilepsy
cases.” ® Autoimmune epilepsy often does not respond to
conventional antiepileptic treatment but might respond to
immunotherapy. Therefore, expedited diagnosis is impor-
tant for early initiation of immunotherapy which can
slow, halt, or even reverse the epileptogenic process in
these patients.*’
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When syndromic features of limbic encephalitis are
absent, the diagnosis of autoimmune epilepsy is often
delayed. Valuable clinical clues include acute or subacute
onset, an unusually high seizure frequency, intraindividual
seizure variability or multifocality, AED resistance, per-
sonal or family history of autoimmunity, or history of
recent or past neoplasia.” Valuable supportive investiga-
tions to the diagnosis include the detection of neural
autoantibody,  the  presence  of  temporomesial
inflammation on magnetic resonance imaging (MRI) or
fluorodeoxyglucose positron-emission tomography
(FDG-PET), and cerebrospinal fluid (CSF) evidence of

neuroinflammation.>"°
Neuronal autoantibodies are important diagnostic
markers of autoimmune epilepsy. However, these

biomarkers are only present in a proportion of patients
with immunotherapy-responsive epilepsy.'' Therefore, the
suspicion of autoimmune epilepsy should be based pre-
dominantly on clinical seizure semiologic characteristics,
being new and late onset, rapid deterioration in cognitive
function in a short period of time, seizures resistant to
treatment, and supportive laboratory and radiological
investigations, rather than solely on biomarkers. Facio-
brachial dystonic seizures (FBDS) are the most character-
in VGKC complex antibody
encephalitis. These seizures are manifested by sudden
onset of flexion contraction of one upper extremity,

istic  seizures seen

accompanied by contraction of the ipsilateral face, head,
and neck.!?> These seizures, which typically last for
approximately 1 sec, and occur multiple times per day,
are present in approximately one fourth of VGKC com-
plex antibody epilepsy patients.'" Except for FBDS,
patients with VGKC complex antibodies mainly experi-
ence mesial temporal lobe seizures, including simple par-
tial seizures (SPS), complex partial seizures (CPS), and
secondarily generalized tonic-clonic (SGTC) seizures."* By
far, very few studies have analyzed the seizure semiologic
characteristics of antibody-mediated autoimmune epilepsy
in detail.

This study aims to compare the clinical seizure semio-
logic characteristics of autoimmune epilepsy with typical
mesial lobe epilepsy (MTLE) with hippocampal sclerosis
(HS) and describe the investigation characteristics of
autoimmune epilepsy using a larger sample size.

Subjects and Methods

We recruited 39 autoimmune epilepsy patients with anti-
body (mean age = 50.44 years, SD = 13.81) and 22 sus-
pected autoimmune epilepsy patients without antibody
(mean age = 41.64 years, SD = 12.43) into our tertiary
epilepsy center between May 2014 and March 2017. As a
comparison for seizure semiologic characteristics, 22
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typical MTLE patients with HS (control group, mean
age = 28.23 years, SD = 9.01) were also recruited from
subjects who underwent presurgical evaluation during the
same period. These typical MTLE patients with HS were
seizure free following standard anterior temporal lobec-
tomy and amygdalohippocampectomy with a minimum
follow-up of 1 year. The surgical pathology of these typi-
cal MTLE patients with HS was consistent with HS with-
out dual pathology. Informed consent to participate in
the study and to permit publication of clinical details was
obtained from each subject enrolled. The study was
reviewed and approved by the ethics committee of Beijing
Tiantan Hospital affiliated to Capital Medical University
in the People’s Republic of China.

Cases of autoimmune epilepsy included in the study
involved patients presenting with new-onset seizure, and
at least two of the following: (1) CSF findings consistent
with inflammation (elevated CSF protein [>45 mg/dL]
and/or lymphocytic pleocytosis [>10/uL], elevated CSF
immunoglobulin G [IgG] index and/or positive oligo-
clonal bands [OB]); (2) brain MRI or FDG-PET showing
signal changes consistent with limbic encephalitis; (3)
serum and/or CSF autoimmune/paraneoplastic antibodies
which have been associated with autoimmune encephalitis
in previous studies (any neuronal nuclear/cytoplasmic
antibodies, such as anti-Hu, Yo, Ri, Ma2/Ta, CV2/
CRMPS5, amphiphysin, or any neuronal membrane anti-
body, including anti-NMDA-R, CASPR2, AMPAI-R,
AMPA2-R, LGI1, and GABAg-R); (4) new-onset seizures
responsive to immunomodulatory therapies. Cases were
excluded if there was evidence of another identified cause
of the patient’s seizures, such as (1) presence of CSF
viral/bacterial/fungal antigens, antibodies, or DNA PCR
which could explain underlying acute inflammatory brain
parenchymal changes; (2) presence of metabolic abnor-
malities which could have precipitated seizures (severe
renal or hepatic failure, malignant hypertension, or severe
hypo-/hyperglycemia); (3) presence of brain structural
lesions such as stroke, tumor, traumatic lesions, hetero-
topia, vascular malformation, abscess, or infectious lesion
which could have precipitated the presenting seizures.

Cases selected based on inclusion and exclusion criteria
without a prespecified antibody were further divided
based on the presence or absence of high titers of thyroid
peroxidase (TPO) antibodies (>100 IU/mL). Anti-TPO
antibody was not included in the prespecified inclusion
criteria due to its lack of specificity of antibody for
autoimmune encephalopathy.'*

Collection of patient seizure semiologic characteristics
[including seizure type, symptomatic and electroen-
cephalogram (EEG) duration of each seizure, seizure fre-
quency, and SGTC seizure circadian rhythm (SGTC
occurred during sleep or waking state)] as well as health
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information, including epidemiological and demographic
variables (age, sex, clinical presentation, symptoms, age at
seizure onset, interval of presentation to diagnosis, labora-
tory tests, CSF analysis, type of antibodies, EEG findings,
imaging, immunosuppressive therapies used, and neuro-
logical follow-up outcome) were performed by manual
search of the electronic medical record system. We fol-
lowed up the patients with autoantibody and those with
suspected autoimmune epilepsy without autoantibody
patients receiving immunomodulation. During follow-up,
a 50% reduction of seizure frequency was considered a
favorable clinical outcome and was termed the “responder
rate” (RR).

All patients received 24-h video-EEG recordings with
sphenoidal electrodes using the 10-20 system of scalp
electrode placement. Recordings included both waking
and sleeping states. Interictal FDG-PET was also per-
formed to support the clinical diagnosis. Additionally, the
Montreal Cognitive Assessment (MoCA) was performed
to test for cognitive impairment.

Neuronal antibody measurement

All suspected autoimmune epilepsy patients underwent
serum and CSF antibody testing. Serum and CSF samples
were sent to the neurological immunology laboratory of
Peking Union Medical College Hospital. Serum and CSF
titers for the onconeural antibodies, anti-Hu, Yo, Ri,
CV2/CRMPS5, amphiphysin, and Ma2/Ta, and the neu-
ronal surface antibodies, anti-NMDA-R, CASPR2,
AMPAI1-R, AMPA2-R, LGI1, and GABAg-R, were mea-
sured using both cell-based assay and immunohistochem-
istry.

Seizure semiology and EEG findings
measurement

Seizure semiology and EEG findings were first reviewed
by two epileptologists (R.-J. Lv and T. Cui). Regarding
the quantification data, for example, SPS or CPS dura-
tion, we used the average value of the results presented
by two epileptologists. If there were disagreements
between them, then the summarized results will be finally
assessed by an experienced epileptologist (X.-Q. Shao).
The epileptologists were blind to neuronal antibody test
results.

Statistical analyses

Statistical analyses were performed using SPSS 21.1 for
Windows (IBM, Armonk, NY). Quantitative variables
were expressed as median or as n (%). Categorical vari-
ables were analyzed using the chi-square test. Distribution
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assessment of independent variables was performed using
the Shapiro-Wilk test of normality. Normally distributed
data were analyzed using the independent ¢-test, and non-
normally distributed data were analyzed using the Mann—
Whitney U test. A P < 0.05 was considered statistically
significant. Binomial logistic regression was utilized to
adjust for baseline characteristics.

Results

A total of 61 patients with autoimmune epilepsy were
identified (antibody positive:negative = 39:22). Specific
autoimmune antibodies were detected in 39 patients
(63.93%), anti-VGKC in 23 (37.70%), anti-NMDA-R in 9
(14.75%), anti-GABAg-R in 6 (9.84%) patients, and anti-
amphiphysin in 1 patient (1.64%).

The demographics and test results of autoimmune epi-
lepsy patients with autoantibody were shown in Table S1.
The mean age of patients was 50.44 years and 32 patients
(82.05%) were male. Patients with anti-VGKC included
21 patients with anti-LGI1 and two patients with anti-
CASPR2 antibodies. FBDS only appeared in patients with
anti-LGI1, among whom six patients (28.57%) had FBDS,
consistent with a previous study.'' Eight patients
(20.51%) included in the study had an underlying malig-
nancy: 2 had adenocarcinoma of the lung, 5 had small
cell lung cancer, and 1 had hepatic mass (refused further
investigation). Most patients (83.33%) with GABAg-R
antibody had underlying malignancies, which was consis-
tent with previous reports.'>'® The median time between
symptom onset and diagnosis was 2 months (range =
0.5-24 months). The median time to clinic follow-up
after hospital discharge was 14 months (range = 1-
24 months). Electroclinical seizures were documented in
22 patients (56.41%) after admission. Of the 39 patients
included, 12 (30.77%) had unilateral and 4 (10.26%) had
bilateral temporal lobe onset, 7 (17.95%) had bilateral or
focal slowing, while 8 (20.51%) had extra-temporal onset/
multiple ictal foci. Two patients (5.13%) had only electro-
graphic seizures without clinical correlation. Interictal dis-
charges were present in nine cases (23.08%). Thirty
patients (76.92%) had cognitive changes, 8 (20.51%) had
personality changes and 9 patients (23.08%) had psychi-
atric changes. Seventeen (43.59%) patients had CSF find-
ings consistent with inflammation. Twenty-four (61.54%)
patients with antibodies had MRI changes concerning for
autoimmune encephalitis, among whom 13 (54.17%)
patients had amygdala and hippocampus high signals in
MRI FLAIR sequence (Fig. 1). Nineteen patients (86.36%)
with suspected autoimmune epilepsy without autoanti-
bodies had similar MRI changes. However, typical MTLE
patients with HS did not have amygdala involvement.
Thirty-six patients (92.31%) achieved 50% reductions in
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seizure frequency (RR) at the follow-up clinic visit after
inpatient management of the acute episode. Thirty-three
(84.62%) patients had complete seizure resolution as of
clinic follow-up. Thirty-seven (94.87%) patients received
immunomodulatory therapies, including high-dose corti-
costeroids (35.90%), IVIg (23.08%), or a combination of
high-dose corticosteroids and IVIg (35.90%). Four
patients with LGI1 antibody also received additional
immunomodulation using mycophenolate (10.26%).
There was no significant difference in RR at the time of
follow-up with use of different immunomodulatory regi-
mens. Of the two patients who did not receive
immunomodulation, one patient (GABAp-R) had died by
the follow-up visit date. The second patient had anti-
amphiphysin antibody, and did not show significant
improvement in seizure frequency following initiation of
lamotrigine treatment. There was no significant difference
in seizure reduction based on gender, age, presenting
symptoms (behavior change, memory loss, seizure, altered
mental status, speech changes, or movement disorder), or
type of antibody detected. However, patients without
underlying malignancy achieved a better RR (P < 0.05).
Having antibodies directed against neuronal cell mem-
brane antigens versus neuronal nuclear/cytoplasmic anti-
bodies did not significantly affect the RR. There was no
significant relationship between RR and average pretreat-
ment seizure frequency, number of AEDs used, or other
clinical measures (CSF pleocytosis, interictal discharges or
ictal EEG pattern, or pattern of MRI changes). Forty per-
cent of patients with suspected autoimmune epilepsy
without antibody received immunomodulatory therapies
and achieved complete resolution of seizures or RR on
clinic follow-up.

Seizure Semiology of Autoimmune Epilepsy

The seizure semiologic characteristics of patients with
autoantibody and suspected autoimmune epilepsy without
antibody were shown separately in Tables S2 and S3.
When comparing the seizure semiologic characteristics,
we excluded patients with anti-NMDA-R antibodies.
Patients with anti-NMDA-R antibodies may present with
diffuse encephalitis or encephalopathy and a distinct syn-
drome of acute onset severe epilepsy, neuropsychiatric
change, choreoathetoid movements, dysautonomia, and
hypoventilation.'»'” These features may facilitate differen-
tiation of these patients from other autoimmune epilepsy
patients easily. Seven patients (23.33%) with autoantibod-
ies had SPS. Patients with antibodies may also experience
simple partial autonomic seizures manifested by unilateral
piloerection or palpitations. Others describe their seizures
as a brief ascending or descending “wave” passing through
their body. These may be accompanied by brief periods of
amnesia, presenting as CPS. One-half (50%) patients with
autoantibodies also had CPS. The important and primary
clinical manifestation of seizure was consistent with tem-
poral lobe seizures. The seizures described above typically
last several seconds and occur multiple times a day in
affected patients, similar to FBDS. In the group of patients
with autoantibody, 76.19% had sleeping SGTC seizures.
In the group of patients with suspected autoimmune epi-
lepsy without autoantibody, 71.43% had sleeping SGTC
seizures.

The seizure semiologic characteristics of typical MTLE
patients with HS were shown in Table S4. All MTLE
patients with HS had CPS, which often lasted 2-3 min.
Most patients had longer symptom duration than EEG
duration, suggesting that most patients had postictal con-
fusion after CPS. However, we found no obvious postictal

Figure 1. (A) Seventy years old male with LGI1 antibody: MRI showing left amygdala and hippocampus FLAIR hyperintensity. (B) Forty-nine years
old male with LGI1 antibody: MRI showing bilateral amygdala and hippocampus FLAIR hyperintensities.
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Table 1. Comparison between antibody-positive cases, antibody-negative cases, and MTLE-HS (control).
Number
Variables Positive (n = 30) Negative (n = 22) P' value Control (n = 22) P? value
Seizure characteristic
Age at onset (y), median® 58 45 0.320 13.5 <0.001
Duration of seizures (mo), median® 2 7.5 0.007 138 <0.001
Seizure type
SPS 7 7 1
SPS duration (sec), median® 8 7 0.456 30 NA
SPS frequency NA NA
Daily, n (%) 7 (100) 7 (100) 0
Weekly, n (%) 0 0 1
Monthly, n (%) 0 0 0
CPS 15 16 22
CPS duration (sec), median® " 10 0.922 95 <0.001
CPS frequency© 0.484 <0.001
Daily, n (%) 14 (93.33) 16 (100) 0
Weekly, n (%) 1(6.67) 0 12 (60)
Monthly, n (%) 0 0 8 (40)
Postictal confusion, n (%) 0 0 18 (81.82)
SGTC circadian rhythm*® 23 14 0.705 8 0.002
Sleep, n (%) 18 (78.26) 10 (71.43) 1(12.50)
Awake, n (%) 5(21.74) 4 (28.57) 7 (87.50)

CPS, complex partial seizure; MTLE-HS, mesial temporal lobe epilepsy with hippocampal sclerosis; SPS, simple partial seizure; SGTC, secondary
generalized tonic-clonic seizure; y, year; mo, month; NA, not available. P! antibody-positive cases versus antibody-negative cases; P? anti-

body-positive cases versus MTLE-HS.
“Independent t-test.
EMann-Whitney U test.

“Chi-square or Fisher’s exact test.

confusion in autoimmune epilepsy patients with autoanti-
body.

We compared the seizure semiologic characteristics
between autoimmune epilepsy patients with autoantibody
as well as those with suspected autoimmune epilepsy
without autoantibody, autoimmune epilepsy patients with
autoantibody, and typical MTLE patients with HS (shown
in Table 1). Regarding the seizure semiologic characteris-
tics including age of onset, SPS or CPS duration and fre-
quency, and SGTC circadian rhythm, there were no
significant  differences between autoimmune epilepsy
patients with autoantibody and suspected autoimmune
epilepsy without antibody. Compared to typical MTLE
patients with HS, both autoimmune epilepsy patients with
antibody and suspected autoimmune epilepsy without
autoantibody had the same seizure semiologic characteris-
tics including more frequent SPS or CPS, shorter seizure
duration, rare postictal confusion, and the occurrence of
most SGTC seizures during sleep.

Discussion

The primary aim of this study was designed to compare
the clinical seizure semiologic features of autoimmune

212

epilepsy patients with those of patients with typical MTLE
with HS. Additionally, we reported the clinical and auxil-
immunotherapy
response of a larger cohort diagnosed with autoimmune

iary investigation characteristics and
epilepsy. Recurrent seizures were the early and predomi-
nant clinical manifestation among the patients of our
report. In our report, 20% of patients had seizures as
their exclusive presentation without other recognized clin-
ical accompaniments of limbic encephalitis. Although the
remaining 80% had additional neurological problems,
including cognitive, personality, and psychiatric changes,
they presented with the predominant concerns of high
daily seizure burden. The majority of these patients came
to see a doctor after enduring frequent seizures. There-
fore, recognition of seizure semiologic characteristics may
provide important clinical clues in the diagnosis of
autoimmune epilepsy.

The diagnosis of autoimmune epilepsy requires a high
level of suspicion at initial evaluation. Although the clini-
cal presentations in our patients were heterogeneous,
some general observations can be made. Data from the
current study suggest that autoimmune epilepsy should
be considered in the presence of one or more of the fol-
lowing: unusually high seizure frequency (often daily),
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short duration of each seizure (often several seconds),
SGTC seizures occurring during sleep, intraindividual sei-
zure variability or multifocality, rare postictal confusion,
initial resistance to AED, and favorable outcome of
immunosuppressive treatment in combination with AEDs.

Regarding seizure semiologic characteristics, our work
was similar to the findings of a study previously per-
formed by Quek et al.,” including high seizure frequency
and AED resistance. Our study analyzed the seizure semi-
ology including seizure type and frequency, symptom and
EEG duration of each seizure, and SGTC seizure circadian
rhythm in detail. We found that most patients had daily
seizure, each simple or complex partial seizure usually
lasted several seconds, there was less postictal confusion
compared with typical MTLE patients with HS, and
SGTC seizures usually occurred during sleep. The reduced
postictal confusion in autoimmune epilepsy patients com-
pared to typical MTLE patients with HS may have been
mainly because of the short CPS duration. The possible
explanation was as follows. Our previous report and
recent study showed that temporal lobe epilepsy (TLE)
with enlargement of amygdala was highly suggestive of an
autoimmune  mechanism.'”**°  In  antibody-positive
autoimmune epilepsy patients with abnormal MRI exclu-
sive of NMDA-R antibody, 63.16% had amygdala enlarge-
ment. 86.36% of suspected autoimmune epilepsy patients
without autoantibody had similar MRI changes. However,
typical MTLE patients with HS rarely had amygdala
enlargement. One previous study mentioned that amyg-
dala-kindled rats were more susceptible to epileptogenic
effects during the subjective night.*! This finding may
partially explain the observed sleeping SGTC seizures,
because the amygdala was involved in most of our
patients. Additionally, the amygdala had cortical and sub-
cortical connections with the posterior orbitofrontal cor-
tex.”»*? Therefore, seizures originating from the amygdala
often spread via the orbitofrontal pathway with seizure
semiology similar to frontal lobe seizure,” which were
short, frequent, and nocturnal. This may explain our
findings that SGTC seizures often occurred during sleep
in autoimmune epilepsy patients. In contrast, abnormal
electrical activity originating from the hippocampus often
propagated from hippocampal head to hippocampal tail
or to the contralateral temporal lobe. This finding may
explain the different seizure semiologic characteristics
between autoimmune epilepsy patients and typical MTLE
patients with HS. This study is the first report that
autoimmune epilepsy patients often had sleeping SGTC
seizures. This finding still needs further exploration.

The overall duration of seizures of autoimmune epi-
lepsy patients with antibodies is the least versus without
antibody or in controls for the following reasons. The
autoimmune epilepsy patients with autoantibody received
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early immunotherapy. Considering the risk and cost of
immunotherapy, immunotherapy was delayed for sus-
pected autoimmune epilepsy cases without antibody.

In some drug refractory epilepsies, identification of an
underlying autoimmune etiology and initiation of
immunomodulation might ultimately prevent unnecessary
surgical intervention. Additionally, we found that the
prevalence of autoimmune epilepsy secondary to neuronal
cell surface antigen-specific antibodies appeared to be sig-
nificantly higher than the prevalence of intraneuronal
antigen-specific antibodies (typical paraneoplastic anti-
bodies).

Similar to a previous report,’ most of our patients
(58.97%) had VGKC autoantibodies. LGI1 was the target
antigen in 91.30% of our VGKC complex antibody-posi-
tive patients. Two patients had antibodies targeting
CASPR2. It is well known that FBDS were reported to
precede LGI1 antibody-associated encephalitis, suggesting
that early immunotherapy could prevent the evolution to
limbic encephalitis.'>*® We identified similar FBDS in 6
(28.57%) of 21 LGIl-seropositive patients in this cohort,
often accompanied by other seizure semiologies including
SPS and CPS. The clinical characteristics of our study
population differed from their studies somewhat, as our
three largest antibody subgroups included VGKC,
NMDA-R, and GABAz-R. We found that GABAR-R anti-
body was usually accompanied by small cell lung cancer
(SCLC). Autoantibodies to plasma membrane proteins
can also be paraneoplastic, but are, in general, immunore-
sponsive. The most common presenting symptom among
our patients was seizure, as it was in theirs. None of our
cases underwent epilepsy surgery, though several patients
in their studies did.

Serological testing is most valuable as an aid to estab-
lishing the diagnosis of an autoimmune etiology. As illus-
trated in the patients we presented, other laboratory and
radiological findings may be normal. Serial MRI findings
were consistent with inflammation in most patients.
When detected, these radiological findings supported the
diagnosis of autoimmune epilepsy. However, MRIs were
normal in approximately 40% patients. Cerebrospinal
fluid was also normal in more than half of the patients
despite the presence of an autoimmune neurological dis-
order. Hence, the presence of normal CSF or MRI does
not exclude an immune-mediated process. Regarding sei-
zure semiologic characteristics, we did not find a signifi-
cant difference between autoimmune epilepsy patients
with autoantibody and suspected autoimmune epilepsy
patients without autoantibody. Therefore, failure to detect
an autoantibody in patients presenting with a clinical pic-
ture suggestive of autoimmune epilepsy, including EEG,
MRI, CSF, and other laboratory findings, does not rule
out an autoimmune etiology. This finding may reflect the
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yet undiscovered array of neuronal antibodies that could
result in autoimmune epilepsy, consistent with the results
with previous studies.”**’

Limitations of this study include the retrospective
design and the limited range of autoantibody testing.
Because GAD65 antibody testing was not available at the
time of our study and because some autoimmune epilepsy
patients may not have a recognized neurological autoanti-
body, the results still may represent an underestimate of
the prevalence of autoimmune epilepsy. In addition,
patients were enrolled at a specialized tertiary epilepsy
center, making the study subject to referral bias.

Conclusions

This study highlights important clinical seizure semiologic
characteristics of autoimmune epilepsy. Patients with
autoimmune epilepsy had special seizure semiologic char-
acteristics. For patients with autoimmune epilepsy pre-
senting with new-onset seizures in isolation or with a
seizure-predominant neurological disorder, the special sei-
zure semiologic characteristics may remind us to test neu-
ronal nuclear/cytoplasmic antibodies early and initiate
immunomodulatory therapies as soon as possible. Fur-
thermore, our study demonstrates that the recognition of
a subset of autoimmune epilepsies may have dramatically
changed the evaluation and management of new-onset
seizures. The past decade has seen a dramatic increase in
the discovery of neural-specific autoantibodies and their
target antigens. Laboratory testing is now available for
most of these autoantibodies to help establish a diagnosis
and determine prognosis. Furthermore, the absence of
neural-specific autoantibodies does not rule out autoim-
mune epilepsy.
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