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In the past 5years, work focused on seizures in neural
antibody-associated disease has led to dramatic advance-
ments in this field. One such advancement has been
the development of predictive scores like the Antibody
Prevalence in Epilepsy and Encephalopathy (APE2) score,
which help determine which patients with unexplained
seizures would benefit from neural antibody testing to
diagnose an immune etiology, or “autoimmune epilep-
sy’ Another advancement has been the proposal by the
International League Against Epilepsy Autoimmunity and
Inflammation Taskforce to replace the term “autoimmune
epilepsy” with “acute symptomatic seizures secondary to
autoimmune encephalitis” and “autoimmune-associated
epilepsy,” which better reflect whether an enduring pre-
disposition to seizures (i.e., epilepsy) is present.® In an
effort to further advance this field, it has recently been
highlighted that a predictive score would be of partic-
ular value if it were able to effectively identify neural
antibody-associated disease among patients with seizures
who do not have features suspicious for neural antibody
positivity, such as broader symptoms of encephalitis.” A
2021 systematic review of neural antibody frequency in
epilepsy used the term “autoimmune-associated epilepsy

without encephalitis” to describe this patient population.®
Although well intentioned, this term has the potential to
generate misunderstanding regarding the relationship be-
tween autoimmune-associated epilepsy and encephalitis,
as well as the degree of overlap between broader symp-
toms of encephalitis and other features suspicious for
neural antibody positivity, which we aim to clarify herein.

1 | THE INTRODUCTION OF NEW
TERMS: “ACUTE SYMPTOMATIC
SEIZURES SECONDARY TO
AUTOIMMUNE ENCEPHALITIS”
AND “AUTOIMMUNE
(ENCEPHALITIS)-ASSOCIATED
EPILEPSY”

For patients with seizures caused by inflammation of the
brain that resolve following immunotherapy, the term
“acute symptomatic seizures secondary to autoimmune en-
cephalitis” has been proposed.® In these patients, inflamma-
tion is both directly responsible for seizures and responsive
to treatment, indicating a reversible provoking factor that
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supports use of the term “acute symptomatic seizures” rather
than “epilepsy.” The classic example of acute symptomatic
seizures secondary to autoimmune encephalitis is seizures
mediated by neural antibodies against extracellular targets
(e.g., anti-N-methyl-D-aspartate receptor, anti-leucine-rich
glioma-inactivated 1 [LGI1]) that typically respond well to
immunotherapy, particularly when promptly diagnosed and
treated.” ! Meanwhile, for patients with seizures caused by
inflammation of the brain that persist despite an adequate
trial of immunotherapy, the term “autoimmune-associated
epilepsy” has been proposed.® In these patients, inflamma-
tion may be either directly or indirectly responsible for sei-
zures; it could be directly causative but poorly responsive
to immunotherapy as may be seen with cytotoxic T-cell-
mediated pathology, indirectly causative through secondary
processes such as structural injury, or acombination of both.
Regardless of whether the mechanism is direct or indirect,
the effect of inflammation in these patients is irreversible
and results in an enduring predisposition to seizures that
is compatible with the traditional definition of epilepsy.'?
As discussed later on, the modified term “autoimmune
encephalitis-associated epilepsy” may be helpful in making
explicit that epilepsy is linked to inflammation of the brain
(i.e., encephalitis) in all cases. The classic example of auto-
immune encephalitis-associated epilepsy is seizures associ-
ated with neural antibodies against intracellular targets (e.g.
anti-glutamic acid decarboxylase 65, most high-risk para-
neoplastic antibodies) that typically respond poorly to im-
munotherapy, which may reflect cytotoxic T-cell-mediated
pathology and/or subsequent structural injury.”*® Of note,
although the focus of this commentary is seizures in neural
antibody-associated disease, the terms described above can
also be applied to seizures in other neuroinflammatory dis-
eases. As an example, in a patient with Rasmussen encepha-
litis (a disease that has not clearly been shown to associate
with neural antibodies of clinical significance, but in which
cytotoxic T cells seem to play a prominent role), the persis-
tence of focal motor seizures despite immunotherapy may
appropriately be referred to as autoimmune encephalitis-
associated epilepsy.’* !

2 | THE EVOLUTION OF
PREDICTIVE SCORES, AND THE
SEARCH FOR PATIENTS WHO
HAVE SEIZURES “WITHOUT
SUSPICION OF ENCEPHALITIS”
THAT WOULD BENEFIT FROM
NEURAL ANTIBODY TESTING

Numerous predictive scores have been developed to help
select which patients with unexplained seizures would
benefit from neural antibody testing to diagnose an
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autoimmune cause. However, such scores contain items
that overlap substantially with preexisting diagnostic
criteria for autoimmune encephalitis, raising questions
surrounding their additive clinical utility.?** Intuitively,
a predictive score that would be of most use to the clini-
cian is one that could help identify which patients without
features suspicious for neural antibody positivity would
benefit from testing. This was the aim of the Antibodies
Contributing to Focal Epilepsy Signs and Symptoms
(ACES) score, which was intended to be developed in a
cohort of patients who had focal seizures of unknown
etiology “without suspicion of encephalitis.”” However,
virtually all patients enrolled in this study who were ul-
timately diagnosed with neural antibody-associated dis-
ease had features that were, in retrospect, suspicious for
neural antibody positivity. In addition to broader symp-
toms of encephalitis (e.g., cognitive symptoms, behavioral
changes), other suspicious features included peripheral
nervous system manifestations (e.g., peripheral nerve
hyperexcitability) and characteristic seizure semiologies
(e.g., faciobrachial dystonic seizures).”**? Due to lack
of recognition of these features being suspicious for neu-
ral antibody-associated disease at time of patient enroll-
ment in this study, the clinical utility of predictive scores
remained unclear. Another recent study comparing use
of predictive scores to only performing neural antibody
testing in patients with seizures of unknown etiology who
had features that were “obviously” indicative of possible
neural antibody positivity found that predictive scores
conferred no diagnostic advantage, adding to uncertainty
surrounding the role of currently available scores in clini-
cal practice.*

3 | THE EMERGENCE OF

THE TERM “AUTOIMMUNE-
ASSOCIATED EPILEPSY WITHOUT
ENCEPHALITIS” AND ITS
POTENTIAL TO GENERATE
MISUNDERSTANDING

In 2021, a systematic review sought to determine neural
antibody positivity rates across studies of patients such
as those intended to be recruited in the ACES study (i.e.,
those with seizures of unknown etiology who did not have
features suspicious for neural antibody positivity recog-
nized).® These patients, who may not be captured by pre-
dictive scores that preceded ACES such as APE2, were
referred to as possibly having “autoimmune-associated
epilepsy without encephalitis.”® This term would seem
to refer to patients with neural antibody-associated dis-
ease who have seizures without disease features, such as
broader symptoms of encephalitis, that are suspicious for
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neural antibody positivity. However, it has the potential
to be problematic for several reasons. First, as discussed
earlier, inflammation of the brain (i.e., encephalitis) is
responsible, either directly or indirectly, for the devel-
opment of autoimmune-associated epilepsy in all cases,
rendering the term “autoimmune-associated epilepsy
without encephalitis” somewhat counterintuitive. This
potential for misunderstanding may be avoided by use
of the term “autoimmune encephalitis-associated epi-
lepsy,” which emphasizes that encephalitis and the de-
velopment of epilepsy are inextricably linked in this
condition. Second, use of the phrase “without encepha-
litis” to refer to patients with neural antibody-associated
disease who have seizures without features suspicious for
neural antibody positivity does not fully encompass cur-
rent knowledge in this field. This is because other disease
features that are suspicious for neural antibody positivity,
separate from those indicative of a broader encephalitis,
have been uncovered in recent years. A prime example
of this is characteristic seizure semiologies such as facio-
brachial dystonic seizures, which may occur in patients
with anti-LGI1-mediated seizures before the develop-
ment of broader symptoms of encephalitis.*® Although
such patients may present with faciobrachial dystonic
seizures in isolation, this seizure semiology is virtually
pathognomonic for neural antibody positivity and thus

renders the need for testing immediately apparent. Third,
patients with antibody-mediated seizures who present
early in their disease course, prior to developing broader
symptoms of encephalitis, may promptly respond to im-
munotherapy, indicating acute symptomatic seizures; the
term “autoimmune-associated epilepsy without encepha-
litis” does not capture these patients, and the term “acute
symptomatic seizures secondary to autoimmune encepha-
litis without encephalitis” would seem paradoxical, high-
lighting the need for clarification.

4 | A CLARIFICATION OF TERMS:
“ACUTE SYMPTOMATIC SEIZURES
SECONDARY TO AUTOIMMUNE
ENCEPHALITIS” AND
“AUTOIMMUNE ENCEPHALITIS-
ASSOCIATED EPILEPSY,” AS WELL
AS “SEIZURES WITH OR WITHOUT
FEATURES SUSPICIOUS FOR
NEURAL ANTIBODY POSITIVITY”

“Acute symptomatic seizures secondary to autoimmune
encephalitis” and “autoimmune encephalitis-associated
epilepsy,” as well as “seizures with or without features
suspicious for neural antibody positivity,” reflect distinct

SEIZURES IN NEURAL

AUTOIMMUNE

after immunotherapy

ANTIBODY-ASSOCIATED ENCEPHALITIS-ASSOCIATED
DISEASE EPILEPSY
Example:
SEIZURES WITHOUT Antibody-associated
FEATURES SUSPICIOUS FOR seizures without suspicious FIGURE 1 Venn diagram depicting
NEURAL ANTIBODY POSITIVITY features, that persist

the overlap between “acute symptomatic
seizures secondary to autoimmune

encephalitis,” “
associated epilepsy,” and “seizures with

autoimmune encephalitis-

or without features suspicious for neural
antibody positivity.”
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yet overlapping terms that can be used to describe seizures
in neural antibody-associated disease. This is depicted via
Venn diagram in Figure 1. Importantly, the most appro-
priate terminology for a given patient can change over
time. As an example, a patient may present with acute
symptomatic seizures secondary to autoimmune enceph-
alitis that resolve after immunotherapy, followed by dis-
ease relapse causing structural injury and autoimmune
encephalitis-associated epilepsy. A patient may also pre-
sent with seizures in the absence of features suspicious
for neural antibody positivity, but go on to develop suspi-
cious features later in their disease course. Furthermore,
it should be acknowledged that distinguishing between
features suspicious for neural antibody positivity and
those common among patients with epilepsy (e.g., cogni-
tive or psychiatric symptoms) can be exceptionally chal-
lenging, and the ability to determine whether a disease
feature is suspicious for neural antibody positivity may
improve as more sophisticated clinical tools to help make
these distinctions are developed.*>** Despite this dy-
namic aspect to terminology, its accurate use at the time
of enrolling patients with seizures in studies of neural
antibody testing and prevalence is critical to determining
applicability of findings to patients encountered in clini-
cal practice.

5 | CONCLUSIONS

As our knowledge of seizures in neural antibody-associated
disease advances, precise use of terminology becomes es-
sential for this knowledge to be effectively translated to
clinical research and patient care. The terms “acute sympto-
matic seizures secondary to autoimmune encephalitis” and
“autoimmune encephalitis-associated epilepsy,” as well as
“seizures with or without features suspicious for neural anti-
body positivity,” aid in describing the various patient disease
states that may be encountered. These states are dynamic,
and so the most appropriate terminology for a given patient
may change as their clinical course evolves, or as break-
throughs in the field of autoimmune neurology are made
(e.g., the identification of new therapeutics for cytotoxic
T-cell-mediated pathology, or new features suspicious for
neural antibody positivity). As scientific discoveries related
to seizures in neural antibody-associated disease continue,
placing emphasis on accurateness of terminology ensures
that its use helps rather than hinders progress in this field.
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