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Abstract

Cases of nonconvulsive status epilepticus (NCSE) during antidepressant treatment are
commonly reported in older adults; however, there are few reports of NCSE in patients
who are younger than 60 years old. Herein, we report a man in his 40s who was receiving
antidepressant therapy and developed symptoms due to NCSE. The patient had been
treated for depression for 10 years. He was admitted to our department on day X-48. His
depressive symptoms improved after he was diagnosed with autism spectrum disorder,
received psychoeducation, and his medication was changed to duloxetine 40 mg and
mirtazapine 45 mg. He was discharged on day X-27. Around day X-10, his spouse
noticed an increase in the patient's use of a harsh tone of voice. From around day X-5,
he experienced fluctuating impaired consciousness and frontal lobe dysfunction. On day
X-3, he was urgently transported to our hospital via ambulance following his first episode
of a tonic-clonic seizure. The patient experienced repeated seizures and we initiated
levetiracetam. On day X, he was transferred to our department for post-seizure follow-
up observation. Long-term electroencephalography (EEG) revealed periodic discharges
predominantly in the frontal region lasting for 15 minutes and occurring every 30 minutes.
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After receiving an intravenous fosphenytoin injection, EEG abnormalities and clinical
symptoms improved, leading to a diagnosis of NCSE. Around day X+5, manic symptoms,
such as talkativeness, irritability, and excessive spending, emerged. After adjusting his
medication, including discontinuation of antidepressants, his manic symptoms
disappeared by day X+18, and he was discharged on day X+26. Three years post-
discharge, the patient remained off antidepressants and had no recurrence of depression,
mania, tonic-clonic seizure, or NCSE. The seizures were likely due to the
antidepressants affecting the brain substrate associated with autism spectrum disorder,
which is prone to epilepsy, thereby lowering the seizure threshold. It is crucial to consider
NCSE as a differential diagnosis of behavioral abnormalities during treatment with
threshold-altering drugs, even in patients younger than 60 years old. The transient manic
symptoms after NCSE cessation may be attributed to the side effects of drugs, the first
manic episode of bipolar disorder, or transit syndrome. This case suggests the possibility
of psychiatric symptoms even after NCSE treatment, highlighting the value of careful

observation and treatment by psychiatrists.

Keywords: nonconvulsive status epilepticus, antidepressant, mania,
electroencephalography, transit syndrome

Introduction

Nonconvulsive status epilepticus
(NCSE) is a state characterized by
persistent epileptic electrical activity on
EEG, despite the absence of prominent
motor symptoms such as convulsions,
impaired

and by persistent

consciousness.!” Because it causes

diverse psychiatric and behavioral

disturbances, such as bradykinesia,
impaired attention, disinhibition, and
confusion, based on 1mpaired
consciousness, psychiatric evaluation

may be necessary.2?

Psychotropic drugs and electrolyte
abnormalities are frequently implicated
as triggers of adult NCSE. Notably,
psychotropic drug-related  factors
account for 56% of reported triggers in
elderly patients with NCSE.2® NCSE
has been reported in association with
benzodiazepine withdrawal,
antidepressants, lithium, and
antipsychotics.1? 22

However, most reports of NCSE due
to therapeutic doses of psychotropic
drugs are limited to patients aged 60
years or older,?? with few reports
individuals.

involving  non-elderly
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Yoshino, A. et al., who reported multiple
patients without a history of epilepsy
presenting with tonic-clonic seizures or
NCSE during antidepressant therapy,
emphasized  the 1Importance of
considering NCSE as a differential
diagnosis for behavioral changes.3?
However, organic diseases such as
epilepsy can cause psychiatric and
behavioral changes even after the
underlying condition improves.1V Wieck,
H.H. categorized the phenomenon of
transient mental disturbances following
organic brain disease as a transit
syndrome.2? This concept may be useful
for understanding the psychiatric and
behavioral changes observed after
NCSE improvement and establishing a
prognosis.
We report a man in his 40s
undergoing antidepressant therapy who
presented with tonic-clonic seizures and
NCSE, followed by diverse symptoms
after improvement. We consider this
case instructive for examining the
significance of psychiatrist involvement
in the

treatment for behavioral abnormalities

differential diagnosis and
during antidepressant therapy in non-
elderly patients.

This case report was based on the

study: “A Comprehensive Retrospective

Database Analysis Using Clinical
Records from the Department of
Neuropsychiatry,” approved by the

Ethics Committee of the University of

Tokyo Hospital (Approval Number:
3349). Written informed consent was
obtained from the patient. Privacy

protection and anonymity  were
carefully considered, and modifications
were made as appropriate without
affecting medical evaluation of the

patient.

I. Case Presentation (Male, 40s)
[Chief Complaint] “I can't get the words
out right.”

Father:

disorder; Brother: Depression

[Family Historyl] Bipolar

[Past Medical History]l Hypertension,

Hyperuricemia

[Habits] Alcohol consumption:
Approximately 350 mL of beer per day;
Smoking: No

[Life Historyl Born as the first child of
two children. No perinatal

abnormalities or developmental delays
were noted, although he had difficulty
with fine motor skills. After obtaining a
master's degree 1in science from
graduate school, he worked in finance.
Currently on his third leave of absence,
starting X-90 days ago. Lives with his
wife and child.
[Pre-illness (From the
Cheerful

personality, meticulous, and strict about

Personality]

patient and his wife)

rules he wants to uphold.

[Present Illness] (Figure 1)
No history of epilepsy. For 10 years,

he received outpatient treatment at
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Psychiatric Clinic A for depression,

primarily with sertraline and
mirtazapine. His depressive symptoms
repeatedly worsened due to changes in
job duties and environment, leading to
leave of absence histories 5 and 4 years
prior. Anxiety about work and his child's
school non-attendance intensified,
causing insomnia. He was unable to
wake up and consistently arrived at
work in the afternoon, leading to his
third leave of absence starting X-90
days ago. Following referral to our
department, he was voluntarily
admitted for the first time on X-48.
Consistent tendencies were observed
settings: his

across multiple

explanations became excessively
detailed, failing to convey meaning and
leading to misunderstandings; and he
became so absorbed in tasks that he lost
awareness of his surroundings. This
difficulties,

caused him significant

leading to a diagnosis of autism
spectrum disorder (ASD). We provided
medical explanations
WAIS-IV results (full-scale IQ: 90;

Verbal Comprehension: 108, Perceptual

regarding the

Reasoning: 85, Working Memory: 100,
Processing Speed: 77) and the observed
discrepancy, as well as about ASD,
confirming the patient's level of
understanding and acceptance. While
continuing  mirtazapine 45 mg,
sertraline 100 mg was replaced with

duloxetine 40 mg, leading to

improvement in depressive symptoms.
The patient was discharged home on X-
27. However, at around X-10 days, his
wife noticed an increase in instances
where his tone became harsher. Around
X-5 days,

appear: he couldn't understand difficult

abnormalities began to
conversations, couldn't comprehend the
content of notes he had written himself,
and would lose track of what he was
saying mid-sentence. Around 23:00 on
day X-3, while operating a computer, he
suddenly collapsed onto the floor in a
supine position and experienced a tonic-
clonic seizure lasting approximately 3 to
5 minutes. Upon arrival at our
hospital's emergency department, he
was already alert, with no vital sign
abnormalities. Plain head CT and MRI
showed no intracranial lesions, and
blood tests revealed no electrolyte
abnormalities or elevated inflammatory
markers. He was admitted to the
emergency department on the same day
for observation. Around 2:00 AM on X-2,
a tonic-clonic seizure recurred but
Portable

EEG performed the same day showed a

spontaneously terminated.
periodic discharge of approximately 1.3
Hz, predominantly in the frontal region,
at the This

spontaneously resolved after about 3

start of recording.
minutes, and no recurrence occurred
during the approximately 25-minute
test.

Treatment was initiated with

intravenous levetiracetam: a loading
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dose of 1,000 mg followed by 500 mg
twice daily, which suppressed the tonic-
seizures. For

clonic post-seizure

observation, he was voluntarily
readmitted to our department (transfer)
on day X.
[Clinical

Psychiatry] A middle-aged male with an

Status at Transfer to
age-appropriate appearance wearing a
hospital gown. His face was slightly
flushed and sweaty, with oily hair
plastered to it. Upon seeing the
physician, he abruptly straightened his
back and bowed deeply in greeting. He
maintained eye contact throughout,
speaking in an excessively polite
manner, somewhat rapidly and in detail.
stopped

However, he occasionally

abruptly, stating: “I can't get the words

»

out,” or lost his train of thought,
showing a confused expression and
saying “I don't know.”
[Post-admission Course]

Transferred to our department on day
X and switched to oral levetiracetam. At
the start of the examination, he was
able to speak smoothly, but suddenly fell
silent, stating: “I can't get the words out”
(word-finding difficulty), he reported
reduced comprehension when looking at
his own notes (“I can read the letters,
but I don't understand the meaning”),
and demonstrated working memory
impairment, being unable to recall the
contents of a conversation from just over

ten seconds prior. Although he was able

to perform the 100 countdown (a simple
method to detect mildly

consciousness),2V he

impaired
required
considerable time to respond. He could
only correctly answer up to 86 in the
Serial 7 test. The HDS-R score was
25/30 (1 point lost on backward counting,
2 points on delayed recall, and 2 points
on object recall), and the Frontal
Assessment Battery (FAB) score was
10/18 (scores <12 suggest frontal lobe
dysfunction),’? indicating impairment.
After

smooth speech returned. Neurological

approximately 15 minutes,
examination revealed mildly decreased
deep tendon reflexes in the upper limbs,
but no meningeal irritation or paralysis
was observed.

Suspecting fluctuating frontal lobe
dysfunction and impaired consciousness,
and considering the possibility of NCSE
following the tonic-clonic seizure, long-
term video electroencephalography
(LVEEG) was performed on day X+1. An
EEG

periodic discharges of approximately 1.3

abnormal pattern  showing
Hz, predominantly in the frontal region,
alternated with a normal EEG pattern
approximately every 15 minutes (Figure
2). During the abnormal EEG periods,
the patient exhibited word-finding
difficulties, was unable to state the date,
task

Furthermore, events occurring during

and forgot the midway.
abnormal EEG periods could not be

recalled during normal periods. When
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given a task requiring pressing a button
only during even-numbered counts
while counting down from 100, the
patient performed rhythmically during
normal EEG periods but could not count
down past 90 during abnormal periods.
Intravenous administration of 5 mg
abnormal EEG
EEG and
restored the patient's ability to perform
the task. Word-finding difficulty and
working memory deficits coincided with
the timing of EEG abnormalities.
both the EEG

abnormalities and clinical symptoms

diazepam during

episodes normalized the

Improvement in

following diazepam administration led
to a diagnosis of NCSE based on the

Salzburg criteria.? However,
approximately 50 minutes after
diazepam administration, NCSE
recurred. Following Intravenous

administration of fosphenytoin at the
standard dose (22.5 mg/kg), NCSE
resolved  within  several  hours.
Furthermore, starting the same day,
levetiracetam was increased to 2,000
mg, and duloxetine, suspected as a
trigger for NCSE, was tapered and
discontinued. LVEEG was discontinued
after confirming no recurrence of EEG
abnormalities until day X+2.
Te-99m-ECD blood flow

scintigraphy performed on day X+4

cerebral

showed mild hypoperfusion extending
from the left frontal to temporal lobes
(Figure 3). Cerebrospinal fluid (CSF)

examination on day X+5 showed no
increase in CSF pressure or cell count,
and so encephalitis was considered
unlikely. The anti-NMDA receptor
antibody titer in the same sample was
confirmed as negative (<0.5). Routine
EEG performed in the laboratory on the
same day showed no abnormalities. The
patient's level of consciousness was good,
and no obvious memory impairment or
word-finding difficulty was observed on
examination. However, symptoms
diverging from the previous course
began to develop: multiple complaints
(e.g., submitting dozens of written
staff daily),

verbosity and irritability (e.g., more

requests to increased
frequent arguments with his wife on the

phone), increased activity (e.g.,
vigorously pedaling an exercise bike),
and reduced sleep duration. On day X+7,
considering the possibility of
levetiracetam side effects, we decided to
taper and discontinue it, initiating

replacement with  valproic  acid.
However, he exhibited behaviors such
as purchasing ¥15,000 worth of items at
once from the hospital store and
repeatedly calling his mother and wife
urging them to take out a ¥200 million
fire insurance policy. Judging him to be
In a manic state, we advised him to
refrain from contacting his family. By
X+15 days, we tapered off mirtazapine
45 mg, gradually increased valproic acid

to 1,000 mg, and initiated quetiapine
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150 mg. Routine EEGs performed

during this period showed no
abnormalities. By around X+18 days,
manic symptoms had completely
resolved. However, his preoccupation
with minute details (e.g., meticulously
noting everything in memos) and
excessively polite demeanor remained
unchanged. By Day X+25, his FAB score
was 14 points and HDS-R score was 27
points (with 2 points lost on delayed
recall and 1 point on object recall),
showing improvement since transfer to
Nevertheless, he

stated: “My memory 1is worse than

this department.

before.” He described his memories
around the time of admission as
fragmented, unable to recall his wife
visiting multiple times or what he had
said to his

family, leading to

discrepancies in conversations with
them. After a trial overnight stay, he
was discharged home on day X+26.

[Post-discharge Course] He continued
outpatient visits to our department
after discharge. His subjective sense of
improved

memory decline

approximately two months post-
discharge. Outpatient EEGs showed no
abnormalities, and no symptoms

suggestive of  epileptic  seizures,

including tonic-clonic seizures, have
been observed. Valproic acid was
continued for mood-stabilizing effects.
There has

psychiatric

been no worsening of

symptoms requiring

hospitalization or behavioral
abnormalities. He returned to work at

X+3 years.

IT. Discussion

This case describes a man in his 40s
with no prior history of epilepsy who
experienced a first-time tonic-clonic
seizure during antidepressant
treatment and subsequently exhibited a
transient manic state after recovery
from NCSE. Although the psychiatric
admission was intended for follow-up
after suppression of the tonic-clonic
seizures, findings such as sudden word-
finding difficulty and working memory
impairment during examination
suggested frontal lobe dysfunction and
mildly impaired consciousness. Prompt
electroencephalography led to the
diagnosis of NCSE and subsequent
treatment. Furthermore, in this case, a
manic state emerged after the
discontinuation of duloxetine following
the resolution of NCSE. Regarding the
sequence of events during
antidepressant treatment in a non-
elderly patient, we consider two points:
(i) reasons for occurrence of the tonic-
clonic seizure and NCSE, and (ii) how to
interpret the manic state before and

after NCSE.

1. Reasons for occurrence of tonic-clonic
seizures and NCSE
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In adult NCSE

psychiatry, factors such as psychotropic

encountered in

medication intake or withdrawal,
electrolyte abnormalities, and metabolic
abnormalities are frequently involved,
in addition to epilepsy.2¥ Psychotropic
drugs account for 56% of triggers in
elderly patients with NCSE.2¢ Database
studies suggest that antidepressants,
including not only tricyclic and
tetracyclic types but also newer agents
such as SSRIs, SNRIs, and mirtazapine,
can induce epileptic seizures.2?
Regarding duloxetine and mirtazapine
used 1n this case, while there are a few
reports suggesting they may induce
tonic-clonic seizures,2925 there are no
reports indicating they caused NCSE.
The risk of inducing NCSE with either
agent alone is considered low!¥ but the
combination of both may have further
lowered the seizure threshold.
Furthermore, it is possible that the
patient's ASD was associated with the
tonic-clonic seizures and NCSE. The
greatest risk factor for ASD patients
developing epilepsy is the presence of
intellectual disability.” However, even
among ASD patients without such
disability, reports indicate that 1.8-8%
have epilepsy, with some variation in
Overall, ASD

have a higher

reported figures.228
tend to

prevalence of epilepsy than the general

patients

population.1® It was reported that over
20% of adult ASD patients who develop

epilepsy had no seizures before age 20,5
indicating that epilepsy onset in ASD
patients can occur even in adulthood.”
In this case, the initial tonic-clonic
NCSE are

considered

selzure and more

appropriately provoked
seizures rather than indicating the
onset of epilepsy. However, they may
have resulted from antidepressants
acting on the ASD brain substrate,
which is associated with a higher
tendency to develop epilepsy, thereby
threshold.

when ASD patients use

lowering the  seizure
Therefore,
antidepressants, caution regarding
seizure onset is necessary, even in the

absence of a prior history of epilepsy.

2. How should the manic state before
and after NCSE be interpreted?

The patient in this case exhibited
mild manic symptoms approximately 5
days before developing frontal lobe
dysfunction and presented with manic
symptoms, such as verbosity and
excessive spending approximately 1
after NCSE
possible causes can be considered.

First, they could be a side effect of

levetiracetam.

week abated. Several

Large retrospective
studies reported that this drug may
increase irritability and aggression®
and cases where it induced manic or
hypomanic states have also been
reported.P® Since manic symptoms

appear approximately seven days after
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a drug dose increase, the possibility of
an effect on mood cannot be ruled out.
However, other factors must be
considered for the hypomanic symptoms
observed before the onset of NCSE.
Second, this may have been a new
manic episode. Considering the history
of recurrent depressive episodes and
family history of bipolar disorder, the
possibility that this patient had bipolar
disorder should also be considered. In
that case, duloxetine, Initiated
approximately 40 days prior to the onset
of hypomanic symptoms, may have
contributed to the manic switch, and
manic symptoms may have been
present in the background even during
the period of impaired consciousness.
However, the presence of memory
Impairment in this case is atypical for a
manic state, and the possibility that the
NCSE

influenced the mood symptoms should

tonic-clonic  seizures and
also be considered.

Third, the symptoms observed before
and after NCSE could potentially be
interpreted as a transit syndrome.
Wieck categorized transit syndromes as
reversible psychotic phenomena, such
as mood fluctuations or
hallucinations/delusions, that appear

during the intermediate stage of

transition from a state of normal mental
functioning to impaired consciousness,
impaired

or during recovery from

consciousness to normal mental

functioning. 91927  Although clinically
considered to present with clear
consciousness, detailed examination
often reveals mild clouding of
consciousness. Thus, 1t 1s also

considered to represent subthreshold
disturbances occurring during the

process of reaching impaired
consciousness due to an exogenous
cause, or during the process of
recovering to normal. Wieck classified
transit syndromes into three stages:
mild, moderate, and severe. Regarding
the moderate transit syndrome in
particular: “Memory impairment may
sometimes be prominent. Emotionally,
they blunted,

euphoria, anxiety, guilt, or mood lability.

become exhibiting
(...) They may become grandiose, elated,
aggressive, or violent. (..) They are
unaware of these states. Meaningless
train journeys or extravagant spending
may occur.”92? This description closely
matches the symptoms interpreted as a
manic state in this case. Understanding
the mood fluctuations with memory
impairment observed during the
progression to impaired consciousness
and recovery from NCSE as a transit
syndrome facilitates establishing an
outlook for the clinical course and a
This

providing explanations of the condition

treatment strategy. includes

based on the understanding that

symptoms are transient and may
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improve, and adjusting medication

accordingly.
In relation to the transit syndrome,

we examine manic symptoms

secondarily to epileptic seizures.

Postictal mania is a phenomenon where

epileptic  patients exhibit manic

symptoms after a seizure.!® However,
postictal mania is a mood disorder that
after

arises onset,

epilepsy
following repeated seizures, and the

years

emergence of manic symptoms 1is
considered to be underpinned by organic
changes. Therefore, applying this term
to the present case, which exhibited
mood elevation after a provoked seizure,
1s not appropriate. Furthermore, it is
frequently associated with epilepsy
involving the frontal and temporal lobes,
and increased cerebral blood flow in
these regions has been reported during
manic episodes on cerebral perfusion
scintigraphy. However, this case showed
decreased blood flow in these areas,
which is also inconsistent. Conversely,
cases have been reported where
patients with depression exhibit manic
episodes after
therapy (ECT),919

suggesting a possible connection to the

or hypomanic

electroconvulsive

phenomenon observed here. One study
found that 12% of depressed patients
transitioned to a hypomanic state after
ECT, and these episodes were generally
milder and shorter in duration than

manic symptoms typically seen in

patients with  bipolar  disorder.?
Although the pathophysiology remains
unclear, the presentation of manic

symptoms  following a  provoked

epileptic seizure in a patient without a
epilepsy
similarities with this case, suggesting

background  of shares
potential common pathophysiological
mechanisms.

The tonic-clonic seizures and NCSE
in this case are considered provoked
seizures occurring during
antidepressant medication. The manic
symptoms observed before and after
these events are also highly likely to be
related to these seizures or the
medication effects. Since no seizure
recurrence or EEG abnormalities were
observed post-discharge, discontinuing
valproic acid was an option. However,
given that seizures occurred while
taking an antidepressant generally
considered less likely to induce seizures,
restarting this medication required
caution. However, as mentioned above,
there was a possibility that the patient
originally had bipolar disorder, and
valproic acid was expected to be
effective for mood stabilization, leading
to its continued administration.

Although the cause of this manic
episode cannot be attributed to a single
factor, it is important to note that mood
fluctuations can occur following
epileptic seizures such as NCSE. In

such cases, the involvement of a
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psychiatrist in epilepsy management is
considered highly significant for the
early detection of mood changes and
appropriate adjustment of medications

and the environment.

Conclusion

The fluctuating impaired
consciousness and  frontal lobe
dysfunction in this case reflected NCSE.
This was considered to result from
antidepressants acting on the brain
substrate of ASD, which is prone to
epilepsy, thereby lowering the seizure
threshold. When

abnormalities are

behavioral
observed during
treatment with drugs that alter the
threshold, it is important to consider
NCSE in the differential diagnosis, even
in non-elderly patients without a

history of epilepsy. Particular caution is

warranted in patients with ASD.
Regarding the manic symptoms
observed after NCSE resolution,

possible explanations included drug
side effects, a new manic episode, or
transit syndrome. Transient psychiatric
symptoms may occur even after NCSE
treatment, and careful observation and

treatment by a psychiatrist are useful.
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Figure 1: Clinical course
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Figure 2: Periodic discharges predominantly in the frontal region on day X+1 (left)

and improved EEG findings after intravenous diazepam administration (right)

Figure 3: Tc-99m-ECD cerebral blood flow scintigraphy findings showing mild

hypoperfusion (white arrow) from the left frontal to temporal lobes on day X+4
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