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Abstract

Background: Levetiracetam and brivaracetam (BRV) are antiseizure medications that
exert effects by binding to synaptic vesicle protein 2A (SV2A). BRV exhibits higher affinity
and selectivity for SV2A and is generally considered to have a favorable psychiatric
tolerability profile. However, reports on serious psychiatric adverse events remain scarce.
Case Presentation: We herein report a 60-year-old man with a history of bipolar dis-
order who had remained psychiatrically stable for many years under aripiprazole
treatment. He was diagnosed with focal epilepsy based on stereotyped focal seizures
with impaired awareness and right temporal epileptiform discharges observed on
electroencephalography. BRV was initiated at a dose of 50 mg/day and later increased
to 100 mg/day. Several weeks after initiation, he developed elevated mood, marked
irritability, emotional dysregulation, and delusion-like ideation, progressing to a manic
episode with psychotic features requiring inpatient psychiatric care. BRV was dis-
continued and replaced with lacosamide, coupled with intensification of a mood-
stabilizing treatment, which resulted in the gradual resolution of manic symptoms. No
epileptic seizures occurred during BRV treatment or after the medication switch.
Conclusion: This case suggests that, despite its generally favorable psychiatric tolera-
bility, BRV may be associated with the emergence of symptoms in patients with bipolar
disorder. These findings highlight the importance of careful psychiatric risk assessment
and close monitoring when initiating BRV in individuals with underlying mood

vulnerability.
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exhibit high antiseizure efficacy with relatively favorable tolerability

profiles.?

Levetiracetam (LEV) and brivaracetam (BRV) are antiseizure medica-
tions widely utilized for focal epilepsy. Both exert primary pharma-
cological effects by binding to synaptic vesicle protein 2A (SV2A).1
SV2A targeting is a mechanism distinct from that of traditional ion

channel-blocking antiseizure medications and has been considered to

However, LEV is well known to cause behavioral and psychiatric
adverse events, including irritability, anger, aggression, depressive
symptoms, and psychotic manifestations, which often pose clinical
challenges.>* Essentially, these psychiatric symptoms do not always

present as purely depressive states; rather, mood elevation and
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irritability may predominate, resulting in clinical presentations that
resemble mixed affective states from a psychiatric perspective.®
Consistent with this observation, sporadic case reports have
described the onset of hypomanic or manic episodes after LEV
administration.®”

BRV shares the same molecular target as LEV but exhibits higher
affinity and selectivity for SV2A. It has generally been reported to
cause fewer behavioral and psychiatric adverse effects compared
with LEV,%? and switching from LEV to BRV has been shown to be
beneficial in patients who developed such symptoms during LEV
treatment.'® However, behavioral and psychiatric adverse events can
still occur with BRV. Although irritability and behavioral changes have
been sufficiently investigated, progression to overt manic or psy-
chotic states has seldom been systematically described, and the
clinical features and risk factors underlying these severe manifesta-
tions remain poorly understood.

This case report describes a patient with bipolar disorder who
had remained psychiatrically stable for many years but developed a
distinct manic episode with psychotic features following the initiation
and dose escalation of BRV for focal epilepsy. Owing to the scarcity
of reports on manic episodes temporally associated with BRYV, this
case may provide hypothesis-generating insights into the potential
psychiatric effects of SV2A-targeting antiseizure medications.

CASE PRESENTATION

The patient was a 60-year-old man who had been diagnosed with
Bipolar | disorder in his 40s and had a history of psychiatric hospi-

talization due to a manic episode characterized by elevated mood,

grandiose delusions, and pressured speech. After discharge, he con-
tinued outpatient treatment with adjustments to his medication.
According to the referral documents, his mood condition had
remained generally stable for more than 20 years before BRV initi-
ation, with stable adherence to aripiprazole 6 mg/day. Furthermore,
he had no history of alcohol or illicit drug use and had not experi-
enced recent mood episodes.

Approximately 1 year before his first visit to our department, his
family began noticing episodes of impaired recall of recent conver-
sations and became concerned regarding possible cognitive decline.
However, these symptoms did not progress. Approximately 3 months
before presentation, the family initially observed stereotyped epi-
sodes characterized by sudden staring, followed by oral automatisms
and subsequent postictal confusion at a frequency of 2-3 times
per month. Approximately 1 month before presentation, a similar
episode occurred while he was driving, which resulted in a single-
vehicle accident. Following this event, he visited our department for
further evaluation.

Interictal electroencephalography (EEG) showed recurrent epi-
leptiform discharges in the right temporal region (Figure 1). Brain
magnetic resonance imaging revealed no hippocampal atrophy,
abnormal signal intensity, or intracranial space-occupying lesions
(Figure 2). Incidentally, symmetrical calcifications were found in the
bilateral basal ganglia, thalami, and cerebellar dentate nuclei. Blood
tests indicated hypocalcemia, and further evaluation led to a diag-
nosis of idiopathic hypoparathyroidism. Treatment was initiated by
the endocrinology department.

Based on the seizure semiology and EEG findings, a diagnosis of
focal epilepsy was made, and BRV was initiated at 50 mg/day. Seizure

episodes recurred following the treatment initiation, and with the
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Interictal electroencephalography findings at the initial presentation. Interictal scalp electroencephalography showed recurrent

epileptiform discharges predominantly in the right temporal region. These findings are consistent with the diagnosis of focal epilepsy based on

the patient's stereotyped focal impaired awareness seizures.
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FIGURE 2 Brain magnetic resonance imaging findings. Fluid-attenuated inversion recovery (FLAIR) images show (a) symmetrical
hypointense lesions corresponding to calcifications in the bilateral basal ganglia, thalami, and cerebellar dentate nuclei, consistent with chronic
intracranial calcifications related to idiopathic hypoparathyroidism and (b) no hippocampal atrophy or abnormal signal intensity.

family's heightened concern after the vehicular accident, the BRV
dose was cautiously increased to 100 mg/day approximately 4 weeks
later. Retrospectively, family members reported that subtle mood
instability may have already been present around 3 weeks following
BRV initiation. However, at the scheduled outpatient visit prior to
dose escalation, neither the patient nor his family reported overt
mood symptoms, and no clear affective disturbance occurred during
clinical assessment.

Approximately 1 week after the dose escalation, marked mood
elevation, increased irritability, and emotional instability abruptly
developed. The patient became excessively reactive to comments
from family members and friends and made distressing statements,
such as “the world is falling apart.” During an unscheduled outpatient
visit, he showed pronounced agitation, intermittently shouting at
medical staff while suddenly bursting into tears, suggesting severe
difficulty in emotional regulation. He was judged unable to continue
living at home; consequently, he was admitted for inpatient psychi-
atric care, with the consent of his sister.

After admission, aggressive behavior toward other patients and
staff persisted, rendering management in a general ward difficult and
necessitating care in a seclusion room. Due to the suspicion of BRV-
related psychiatric adverse effects, BRV was discontinued and re-
placed with lacosamide. However, manic symptoms persisted, and
discharge from the seclusion room was initially impossible. Ar-
ipiprazole was gradually increased to a maximum dose of 30 mg/day,
allowing the discontinuation of seclusion; however, mood elevation
persisted. Valproate at 400 mg/day was therefore added, after which
the mood symptoms gradually improved.

After treatment adjustment, his general condition stabilized.
Epileptic seizures did not recur after the switch to lacosamide, and
follow-up EEG findings revealed an improvement. The Young Mania
Rating Scale score improved from 42/60 at admission to 8/60 fol-
lowing discharge from the seclusion room and further to 1/60 at

discharge, by which time his manic symptoms had almost completely
resolved. Although the symmetrical intracranial calcifications associ-
ated with idiopathic hypoparathyroidism may have contributed to
seizure susceptibility, a definitive causal relationship could not be
established. Therefore, the antiseizure and endocrine treatments

were continued in parallel.

DISCUSSION

Although BRYV is generally regarded as a well-tolerated antiseizure
medication with a favorable psychiatric profile, the present case high-
lights an important clinical exception. In a patient with long-standing
bipolar disorder who had been psychiatrically stable for many years,
BRV treatment was temporally linked to the onset of a clear manic
episode with psychotic features. This finding challenges the implicit
assumption that BRV is universally safe from a psychiatric perspective
and suggests that, in susceptible individuals, SV2A-targeting antiseizure
medications may be associated with mood destabilization beyond
nonspecific behavioral changes, with potential implications for clinical
decision-making. The prolonged psychiatric stability for over two dec-
ades prior to the initiation of BRV strengthens the temporal association,
although a definitive causal relationship cannot be established.

To our knowledge, comprehensive clinical descriptions of manic
episodes temporally associated with BRV—including seizure semiol-
ogy, psychiatric manifestations, and treatment course—are exceed-
ingly limited. Accordingly, the current report represents one of the
few cases describing the clinical features of manic episodes tempo-
rally associated with BRV.

LEV is well known to exert a range of psychiatric adverse effects,
including irritability, anger, aggression, depressive symptoms, and
psychotic manifestations.>* From a psychiatric perspective, these
symptoms frequently present not as purely depressive states but as
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irritability, emotional lability, and mood elevation, thereby resulting in
a mixed affective-like presentation.'! Previous studies have reported
that LEV is associated with increased aggression and irritability
compared with other antiseizure medications and that these behav-
ioral changes have been objectively quantified using standardized
assessment instruments.'?1® Although BRV is generally considered
to be associated with fewer psychiatric adverse effects than LEV,%?
observational studies and real-world data indicate that BRV-related
behavioral and psychiatric symptoms, while infrequent, occur.*%1415
The present case suggests that, in patients with underlying mood
regulation vulnerability, such as bipolar disorder, these adverse ef-
fects may manifest as a distinct manic episode rather than non-
specific behavioral changes.

BRV has been reported to exert fewer off-target effects on
AMPA receptors and voltage-gated calcium channels than LEV, which
may contribute to its favorable psychiatric tolerability profile.®
However, the present case indicates that such a mechanism alone
may be insufficient to explain SV2A ligand-associated psychiatric
adverse effects. Bipolar disorder is characterized by enduring vul-
nerability in affective regulation networks, even during euthymic
states.® In this context, the pharmacological modulation of synaptic
transmission by SV2A-targeting agents such as BRV may interact
with preexisting affective regulatory vulnerability, potentially low-
ering the threshold for mood destabilization.

The psychiatric adverse effects of LEV are known to occur
independently of dose,® and the dose-response relationship for BRV-
related psychiatric adverse events remains unclear.X®” In the pres-
ent case, although manic symptoms became clinically evident during
treatment, retrospective data suggested that subtle mood instability
may have already been present before the dose escalation; therefore,
a clear dose-dependent relationship could not be established.

Postictal psychosis was considered to be a differential diagnosis;
however, no distinct seizure cluster preceded the onset of psychiatric
symptoms, and a characteristic lucid interval did not occur. Moreover,
psychiatric symptoms emerged independently of seizure activity. In
addition, hypocalcemia and symmetrical intracranial calcifications
associated with idiopathic hypoparathyroidism were incidentally iden-
tified.?®1? However, the patient had no prior history of mood desta-
bilization related to metabolic abnormalities, and the seizure semiology
was not typical of metabolic seizures, which typically present as gen-
eralized convulsive events. While intracranial calcifications may con-
tribute to background vulnerability in neuronal excitability, their causal
relationship with focal epilepsy and acute psychiatric destabilization
remains uncertain and is largely based on case-level evidence. The close
temporal relationship between symptom onset and BRYV initiation and

escalation is suggestive of a possible drug-related effect.

CONCLUSION

Although BRV is generally considered to be a well-tolerated anti-
seizure medication, this case suggests that manic episodes may
occur in patients with underlying mood regulation vulnerability.

In individuals with a history of bipolar disorder or other mood dis-
orders, careful monitoring of psychiatric symptoms during BRV
initiation and dose escalation is warranted. This case underscores
the importance of individualized psychiatric risk assessment when
selecting SV2A-targeting antiseizure medications. Further system-
atic investigation is needed to clarify the risk factors and mecha-
nisms underlying mood-elevating psychiatric adverse effects
associated with LEV and BRV.
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