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Abstract

BACKGROUND

Anti-glutamic acid decarboxylase (GAD) antibody is known to cause several
autoimmune-related situations. The most known relationship is that it may cause
type I diabetes. In addition, it was also reported to result in several neurologic
syndromes including stiff person syndrome, cerebellar ataxia, and autoimmune
encephalitis. Decades ago, isolated epilepsy associated with anti-GAD antibody
was first reported. Recently, the association between temporal lobe epilepsy and
anti-GAD antibody has been discussed. Currently, with improvements in exami-
nation technique, many more autoimmune-related disorders can be diagnosed
and treated easier than in the past.

CASE SUMMARY

A 44-year-old female Asian with a history of end-stage renal disease (without
diabetes mellitus) under hemodialysis presented with diffuse abdominal pain.
The initial diagnosis was peritonitis complicated with sepsis and paralytic ileus.
Her peritonitis was treated and she recovered well, but seizure attack was noticed
during hospitalization. The clinical impression was gelastic seizure with the
presentation of frequent smiling, head turned to the right side, and eyes staring
without focus; the duration was about 5-10 s. Temporal lobe epilepsy was
recorded through electroencephalogram, and she was later diagnosed with anti-
GADG65 antibody positive autoimmune encephalitis. Her seizure was treated
initially with several anticonvulsants but with poor response. However, she
showed excellent response to intravenous methylprednisolone pulse therapy. Her
consciousness returned to normal, and no more seizures were recorded after 5 d
of intravenous methylprednisolone treatment.

CONCLUSION

In any case presenting with new-onset epilepsy, in addition to performing routine
brain imaging to exclude structural lesion and cerebrospinal fluid studies to
exclude common etiologies of infection and inflammation, checking the auto-
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immune profile has to be considered. In the practice of modern medicine,
autoimmune-related disorders are relatively treatable and should not be missed.

Key Words: Anti-GAD antibody; GAD65 antibody; Autoimmune encephalitis; Gelastic
seizure; Electroencephalogram; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This case reminds us that autoimmune encephalitis is a diagnosis that should
not be missed when we encountering a patient presenting with new-onset seizure.
Gelastic seizure could be a rare presentation of glutamic acid decarboxylase 65-
positive autoimmune encephalitis.
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INTRODUCTION

Anti-glutamic acid decarboxylase 65 (GAD65) antibody-related neurologic disorders
have been frequently reported worldwide and are clinically heterogeneous and
difficult to diagnose. The main neurologic syndromes reported to be related to anti-
GADG65 antibody include stiff-person syndrome, cerebellar ataxia, and limbic enceph-
alitis. Besides these syndromes, progressive encephalomyelitis with rigidity and
myoclonus[1], myelitis[2], palatal myoclonus[3], opsoclonus-myoclonus[4], and auto-
nomic neuropathy[5] have also been reported to be a result of anti-GAD antibody. The
broad clinical spectrum of anti-GAD65 antibody-related diseases may result from
different epitope specificity[6]. Although anti-GAD65 antibody-related epilepsy has
already been reported, most of the reporting cases were in Caucasians. In the past few
years, some reports have mentioned that East Asians might also have epilepsy as a
symptom. In 2019, one original article focused on Taiwanese patients who were anti-
GADG65 positive; they reported 27 cases, but only one had the clinical presentation of
epilepsy[7]. Here, a case of anti-GAD65 antibody positive autoimmune encephalitis,
presenting with clinical gelastic seizure without other neurologic deficit, was reported.

CASE PRESENTATION

Chief complaints
A 44-year-old woman presented to the Emergency Department with diffuse
abdominal pain for 2 d and had a seizure attack during her stay at our hospital.

History of present illness

The patient received peritoneal dialysis for years as a treatment for end-stage renal
disease and recently shifted to hemodialysis due to frequent peritonitis. This time, she
initially came to the Emergency Department due to diffuse abdominal pain for 2 d,
and she was initially treated as peritonitis. She recovered well from the peritonitis with
relatively stable condition. Later during her stay at the intensive care unit, an acute
onset of consciousness disturbance was observed by the nurse practitioner. A
neurologist was therefore consulted for further evaluation. Frequent smiling, head
turned to the right side, and eyes staring without focus were observed and recorded
by video (Video 1).

History of past illness
The patient had been diagnosed with end-stage renal disease and received peritoneal
dialysis possibly due to malignant hypertension; recently, she was shifted to
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hemodialysis. She did not have type I diabetes mellitus; the most recent hemoglobin
Alc (HbAlc) was 4.9% (normal upper limit is 6.0%).

Personal and family history

The patient does not drink alcohol or take any illicit drugs, and her family history is
unremarkable in her situation. None of her family members have epilepsy, diabetes
mellitus, autoimmune disease, or cancer.

Physical examination

Upon consultation, her Glasgow Coma Scale score was 13 (eyes open 4, verbal 4,
movement 5), with no obvious weakness over the limbs nor gaze deviation or
limitation. She was not able to cooperate with neurologic examination well due to
impaired consciousness, and high cortical dysfunction due to underlying disease was
highly suspected. Few episodes of clinical seizure attack were observed during
examination, with sudden loss of awareness, head turning toward the right side, and
eyes rightward gazing with smiling expression, with a duration of about 5-10 s.

Laboratory examinations
Cerebrospinal fluid studies showed normal white blood cell and micro-protein levels
(white blood cell count: 0/puL; micro-protein: 50.0 mg/dL; glucose: 57 mg/dL)

Awake electroencephalogram (EEG) showed evidence of seizure attack with
possible temporal lobe origin (Figure 1).

Imaging examinations

Brain magnetic resonance imaging revealed hyperintensity in the bilateral mesial
temporal cortex in T2 weighted image and T2 fluid-attenuated inversion recovery
series, more prominent in the left side, without contrast enhancement (Figure 2).

Clinical course

She was first admitted to the general ward, treated with ertapenem, and stabilized on
hospital day 4. However, generalized tonic-clonic seizures associated with respiratory
failure occurred several times; the patient was then intubated and transferred to the
intensive care unit. Drug-induced seizure was highly suspected, so the antibiotic was
shifted to ceftriaxone. Levetiracetam was administrated for seizure prevention
initially, and later valproic acid was also used. The patient regained consciousness 1 d
later, and under relatively stable condition, she was extubated. There were no more
generalized tonic-clonic seizure attacks, but occasional speech disturbance and
frequent loss of consciousness with the duration of a few seconds were observed by
the nurse practitioner. A neurologist was consulted for evaluation about the bizarre
presentation. Upon visiting, she could partially obey simple orders, and her
intermittent smiling, neck turned to the right side, and eyes gazing rightward were
noticeable. The impression was gelastic seizure with frequent attacks. Awake EEG was
performed and showed evidence of epilepsy, with focal onset seizure from the left
temporal area, with a total of 34 events in the first recording day. Subsequent brain
magnetic resonance imaging revealed hyperintensity in the bilateral mesial temporal
cortex, more prominent in the left side. Lumbar puncture showed no pleocytosis
(white blood cell: 0/pL) and mild elevated micro-protein (50 mg/dL). The impression
was autoimmune or viral encephalitis.

MULTIDISCIPLINARY EXPERT CONSULTATION

A neurologist was consulted for consciousness disturbance. Clinical seizure was
observed and was proven by EEG.

FINAL DIAGNOSIS

Anti-GADG65-positive autoimmune encephalitis presented with gelastic epilepsy.
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Figure 1 Electroencephalogram. A: A1-A2 montage of electroencephalogram (EEG), frequent generalized paroxysmal sharp waves with maximal amplitude in

the left hemisphere were noticed; B: Double
epileptogenicity in the left temporal region.

banana montage of EEG, focal paroxysmal sharp waves with phase reverse at T3, which are suggestive of focal

Figure 2 Brain magnetic resonance imaging.
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TREATMENT

Acyclovir was prescribed as the antiviral agent, and intravenous methylprednisolone
(IVMP) 1000 mg/d was started as pulse therapy. Seizure was still observed by both
clinical observation and 24-h long-term EEG. Frequent seizure attacks were recorded
with a maximum attack number of up to 34 times per day, each time with a similar
clinical presentation that lasted for 2-3 min. Epileptiform discharges were still noticed,
even after oxcarbazepine was added (with previous levetiracetam and valproic acid)
but dramatically reduced and later disappeared after the second dose of methylpred-
nisolone and the first dose of intravenous lacosamide. After 5 d of pulse therapy,
steroid was shifted to oral form. No more seizure attacks were observed, and our
patient’s consciousness was back to normal. During hospitalization, several laboratory
examinations were reviewed to assess for the etiology, including autoimmune profile
and limbic encephalitis kit [N-methyl-D-aspartate receptor, a-amino-3-hydroxy-5-
methyl-4-isoxazole propionic acid receptor (commonly known as NMDA), contactin-
associated protein-like 2 (commonly known as CASPR?2), leucine-rich glioma inacti-
vated 1 (commonly known as LGI1), and y-aminobutyric acid (GABA)]; all reported
negative findings. However, blood test was performed for paraneoplastic neurologic
syndrome, and results revealed positivity for anti-GAD65 antibody.
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OUTCOME AND FOLLOW-UP

The patient became alert and oriented 1 d after the steroid pulse therapy. Seizure
attack was no longer observed during admission. On the day 20 of hospitalization, the
patient was discharged and was able to go back to her workplace without difficulty.
Low-dosage steroid of prednisolone 10 mg/d was prescribed for 2 mo, titrating down
the dosage to 5 mg/d for 2 mo and then discontinued. Lacosamide 200 mg daily was
used for 1 mo and then 100 mg daily for 4 mo. No further recurrence and no cognitive
impairment was experienced, and she was able to do all her activities of daily living
and even her job without any difficulty. No evidence of cancer was observed during
follow-up (14 mo till now).

DISCUSSION

Seizure is an easily encountered situation during daily practice in the hospital.
Recognizing a seizure attack is easy if the patient presents with generalized tonic-
clonic seizure. But when the presentation is of atypical form, noticing it in the first
instance might become difficult even in a tertiary medical center. Anti-GAD65
antibody-related neurologic disorders have been reported to have a broad clinical
spectrum. It can present as an autoimmune encephalitis with seizure attack. The
seizure types reported previously included simple partial seizure, complex partial
seizure, or generalized tonic-clonic seizure, but in previous studies, descriptions about
the detail of semiology were scarce. No previously cases have been reported that
presented with gelastic seizure[8,9]. Besides, autoimmune encephalitis-related
epilepsy has some features, including an unusually high seizure frequency, short
duration of each seizure, and intra-individual seizure variability or multifocality[10,
11], that were compatible with our patient’s clinical course.

The strong point of our case report was the detailed seizure semiology description
with EEG correlation. The most unique character of our patient was the gelastic
seizure. Gelastic seizure is a rare type of seizure where the patients act like they are
smiling during the seizure attack. The etiologies are various, and the most famous one
is hypothalamic hamartoma in children, which was confirmed to have intrinsic epilep-
togenicity. The typical presentation of gelastic seizure includes laughter-like sound
often combined with facial contraction to form a smiling appearance. Consciousness
status may be impaired. It might also have some concurrent autonomic features[12].
One study reported 30 patients with the diagnosis of gelastic seizure but without
hypothalamic hamartoma; most of their EEG monitoring showed focal or multifocal
abnormalities involving mainly the frontal and/or temporal regions. Besides, 19 of
them had unremarkable neuroimaging findings[13]. In our case, many examinations
were performed to evaluate the possible etiologies of her gelastic seizure including the
survey for autoimmune disorders and malignancy. The only positive finding was anti-
GADG65 antibody, which confirmed the diagnosis of autoimmune encephalitis. The
seizure attack ceased soon after steroid was prescribed, and did not recur thereafter.
Hence, we believe GAD65-positive autoimmune encephalitis resulted in our case’s
epilepsy.

In treating autoimmune encephalitis-related epilepsy, Feyissa and his colleagues[14]
reported 252 patients diagnosed with autoimmune encephalitis with different
autoantibodies. Of these patients, 20% initially presented with seizure; some of them
were treated with immunotherapy in combination with anti-epileptic drugs (AEDs);
but some of them were treated with AEDs alone. The majority of patients who
responded to AEDs alone were voltage gated potassium channel-complex antibody
positive, while those who had anti-GAD65 antibody were less likely to be controlled
with AEDs alone[14].

As the treatment of autoimmune encephalitis caused by anti-GAD65 antibody,
previous case reports showed inconsistent results of different kinds of management.
Some patients responded to steroid, but some others responded to immunoglobulin
[15]. The excellent treatment response of our patient to pulse therapy of steroid might
give us more confidence to encourage the use of steroid as the first-line treatment in
anti-GAD65 antibody-related autoimmune encephalitis, which is easier to get and
more affordable than immunoglobulin therapy in most countries.

GADG65 autoantibody is well known for its relationship with autoimmune diabetes,
mostly type I diabetes and even in a subset of type II diabetes[16]. In our patient, the
most recent measured HbAlc was 4.9% (normal upper limit 6% in our hospital); she
was receiving peritoneal dialysis for a long time, possibly due to malignant hyper-
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tension-related renal failure, and was regularly followed up at our Nephrology
Department. HbAlc was checked a few times during her visit, and no evidence of
diabetes mellitus was observed. This finding suggests that even in patients without
well known risk factors, including type I diabetes mellitus, anti-GAD antibody is still
worthy of checking in a patient with autoimmune encephalitis.

The underlying mechanisms of why anti-GAD antibody causes neurologic mani-
festation have not been fully understood. GAD is highly expressed in central nervous
system GABAergic neurons. To explain the relationship between anti-GAD antibody
and neurologic manifestations, it is hypothesized that anti-GAD antibody will inhibit
the activity of GAD65 and reduce GABA synthesis. Decreased inhibitory GABAergic
transmission might therefore leads to hyperexcitability of nervous system[17,18].

As the patient has chronic kidney disease and was receiving peritoneal dialysis, it
raises a question of whether the presence of anti-GAD65 antibody is related to chronic
kidney disease. Some reports demonstrate the strong relationships between type 1
diabetes and end stage renal diseases[19,20], and anti-GAD65 antibody is frequently
found in type 1 diabetes, but currently there are no studies directly discussing the
connection between anti-GAD65 antibody and chronic kidney disease. We still lack
evidence to declare that anti-GAD65 antibody could result from chronic kidney
disease or not. We need further investigation to clarify this issue.

This report has a main limitation. The data of our patient’s anti-GAD65 antibody
was qualitative rather than quantitative (Supplementary Figure 1), although a
previous published study[1] believed that disease severity and GAD-antibody concen-
tration had no correlation.

CONCLUSION

During evaluation of patients with new-onset epilepsy, considering the possibility of
autoimmune encephalitis is important, particularly in patients who have no obvious
etiology and are refractory to standard treatment. This rare case was presented in
detail as a reminder that anti-GAD65 antibody autoimmune encephalitis is a possible
cause of temporal lobe epilepsy, although it is more known to cause stiff person
syndrome, and it could present as gelastic seizure. Also, pulse therapy with steroid
should be considered as the first-line treatment of autoimmune encephalitis due to its
easy accessibility.
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