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Levetiracetam and Suicidality:
A Case Report and Literature Review

Michael Esang, MD®*; Melody G. Santos, MD?; and Saeed Ahmed, MD?

ABSTRACT

Objective: To identify clinical characteristics common among epileptic
patients prescribed levetiracetam who report suicidal ideation or who
exhibit suicidal behavior. A case is also provided that highlights the need
for increased vigilance for neuropsychiatric sequelae in fragile epileptic
patients prescribed levetiracetam, especially post dosage adjustment.

Data Sources: PubMed was queried with no time limitation to December
2018 using a combination of controlled terms. Using the Boolean
operators “AND” and “OR," the authors searched PubMed for case reports
and case series on levetiracetam-related suicidal behavior. The search
terms used were [levetiracetam] OR [Keppral AND in combination with
suicidal, suicide, suicidal ideation, suicide attempt, and suicidality.

Study Selection: Relevant English-language human studies on
levetiracetam and its effect on suicidal behavior were included. The
search terms generated 78 results from the databases. After excluding all
duplicates and applying the inclusion and exclusion criteria, a total of 14
clinical studies were retained for review.

Data Extraction: Two reviewers independently extracted relevant data
and assessed the methodological quality of each study.

Results: The included studies reveal a number of risk factors for suicide
ideation, suicide-related behavior, and suicide attempt among individuals
taking levetiracetam. These risk factors include a prior psychiatric
disorder, a history of traumatic brain injury, a history of substance use
disorder, and a structural brain abnormality. Patients with these risk
factors constitute a specific subgroup of patients with epilepsy who have
an increased vulnerability to suicidal ideation or behavior if prescribed
levetiracetam. These patients should, therefore, be monitored closely.

Conclusions: Suicidal behavior in epileptic patients appears to be
multifactorial in etiology. Psychiatric disorders are more prevalent

in epileptic patients than in the general population and contribute

to this risk. In spite of the high risk of suicidal behavior with the

use of antiepileptic drugs, studies have shown that the benefits of
anticonvulsant therapy often outweigh the risks. Nevertheless, timely
consultation with a psychiatrist is invaluable in the care of these patients,
particularly those with multiple risk factors, as in the index case. The risk
of suicidality should be balanced with the risk of uncontrolled seizures.
Specifically, in the case of levetiracetam, it is important to be aware of the
subgroup of individuals with prior severe psychiatric iliness, a history of
traumatic brain injury, or a history of substance use disorder who might
be at an increased risk of developing suicide-related behavior and suicidal
ideations once levetiracetam is started.
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Levetiracetam has been available as an
antiepileptic drug (AED) since its US Food
and Drug Administration (FDA) approval in 1999.
Nine years later, however, the FDA released a
postmarketing statement describing an increased
risk of suicide (0.43%) in patients taking AEDs,
including levetiracetam.! Levetiracetam is a second-
generation AED that has shown clinical effectiveness
in generalized and partial epilepsy syndromes, both
as monotherapy and as adjunctive treatment.> As
with other second-generation AEDs, levetiracetam
is generally better tolerated than the conventional
anticonvulsants, with a more favorable side effect
profile. Although its exact mechanism of action is
unknown, levetiracetam is believed to act via binding
to synaptic vesicle protein (SV2A), which seems to
be protective against seizure activity.>* There is also
evidence of levetiracetam’s modulatory activity on
a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid (AMPA) receptors.’ The recommended starting
dose of levetiracetam is 500 mg twice daily. It can
be titrated by 1,000 mg every 2 weeks as needed
to a maximum dose of 3,000 mg daily.® The most
common side effect of levetiracetam was found to be
sedation at 10.7%, while mood disturbance was found
in 4.8% of patients.” A possible association has been
reported between the use of levetiracetam, topiramate,
or lamotrigine and suicidality.® However, further
research is needed, as a review of relevant literature
on suicidal behavior in epileptic patients points to a
multifactorial etiology. The primary objective of this
review is to identify clinical characteristics common
among epileptic patients prescribed levetiracetam who
report suicidal ideation or who exhibit suicide-related
behavior. In this review, suicide-related behavior
included suicide attempts, self-harming behavior with
a history of suicidal ideation, and actual suicides.

METHODS

Only articles published in English were included.
The authors separately conducted a review of
relevant literature with no limitation in the timeline
until December 2018. Using the Boolean operators
“AND” and “OR;” the authors searched PubMed for
case reports and case series on levetiracetam-related
suicidal behavior. The search terms used were as
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Clinical Points

B The etiology of suicidal behavior in epileptic patients is
multifactorial.

B Neurologic and psychiatric risk factors are involved in the
associations/causal relationships of suicide.

B Ppsychosocial stressors further elevate the risk of suicidal
behavior.

B Increased vigilance by psychiatrists and neurologists and
early collaboration are vital in reducing morbidity and
mortality in patients at high risk of suicidal behavior.

follows [levetiracetam] OR [Keppra] AND in combination
with suicidal, suicide, suicidal ideation, suicide attempt, and
suicidality.

The original search returned 78 articles. Articles were
reviewed, and duplicates were removed using Mendeley
Desktop Software (V-1.17.10). The current study followed
the recommendations of the Preferred Items for Reporting
of Systematic Reviews and Meta-Analyses (PRISMA)
statement.” In reviewing the references of the 78 original
articles, 19 additional articles were identified and added to
the study. Two investigators (M.E. and M.G.S.) independently
reviewed the articles for eligibility. If either of the reviewers
deemed an article as potentially eligible based on title/
abstract review, a full-text review was then performed
independently. Final decisions regarding the eligibility of
the articles were made by consensus following the full-text
review.

A total of 14 studies met the inclusion criteria: 4
retrospective studies, 3 prospective studies, and 7 case
reports/series.'923 A total of 39 studies were excluded.*®24-52
The PRISMA flowchart is shown in Figure 1. A list of articles
with their respective characteristics and results are shown
in Table 1.

RESULTS

Observational Studies (cohort and case control)

Schneebaum-Sender et al'® published a retrospective
study of patients with attention-deficit/hyperactivity disorder
and childhood epilepsy. One patient reported suicidal
ideation, which the authors attributed to levetiracetam use.
This study'® highlights the need for risk factor assessment in
the pediatric population prior to levetiracetam use.

Mula et al'"!? conducted a retrospective cohort study
of a case registry of 517 patients with epilepsy taking
levetiracetam. The study set out to describe the clinical
and psychopathological features of patients who developed
suicidal ideation during levetiracetam therapy. Suicidal
ideation was reported by 4 patients (0.7%). Those patients
developed a major depressive episode, with one describing
psychotic features. The onset of depressed mood and
suicidality presented early during levetiracetam treatment
(mean of 46.5 days; range, 18-120 days). The dosages at
which this onset occurred were 500 mg for 2 patients, 1,000
mg for 1 patient, and 3,000 mg for 1 patient. These patients

had no previous suicide attempts, but each had previous
histories of affective disorders. Three of the patients had
major depression with marked anergia and depressed mood,
and 1 patient had a history of an anxiety disorder. For all
4 cases, once levetiracetam was discontinued or reduced in
dosage, symptoms rapidly remitted. From this retrospective
study, the authors'"'? concluded that a history of febrile
convulsions, status epilepticus, and a previous psychiatric
history were significantly correlated with psychiatric adverse
effects during levetiracetam treatment.

In a retrospective cohort study of 4,085 adult patients,
Chen et al'® compared psychiatric and behavioral side
effect profiles of older and newer AEDs in a large sample
of patients diagnosed with epilepsy. Levetiracetam showed
the greatest psychiatric and behavioral side effects rate at
22.1%. Four patients on levetiracetam developed suicidal
thoughts; however, no suicide-related behavior or suicides
were reported. The authors concluded that compared
to other AEDs, patients on levetiracetam experienced
significantly more psychiatric and behavioral side effects
including suicidal ideation. They also found that, in general,
a history of any psychiatric condition, intractable epilepsy,
and static encephalopathy were non-AED factors associated
with increased risk of a psychiatric side effect.'®

In a 12-week open-label, single-arm, multicenter
prospective study, Yates et al'* evaluated possible changes in
nonpsychotic behavioral adverse events in patients receiving
levetiracetam who switched to brivaracetam with no titration.
The patient population mean age was 35.8 years, and they
had well-characterized partial-onset seizures or epilepsy. One
patient had a history of altered mood and morbid thoughts,
which were both attributed to the use of levetiracetam.
This patient later reported suicidal ideation and attempted
suicide after the switch. The authors'* attributed this change
to levetiracetam. The authors suggest that brivaracetam
had better tolerability in terms of side effects compared
with levetiracetam. However, this study was limited, as the
authors'* did not provide information about the patients’
psychiatric history and the sample size was small.

Bektas et al'® conducted a prospective case-control study
of children aged 6-16 years with new-onset partial seizures
who started treatment with either levetiracetam or valproic
acid. This study examined the frequency and timing of
treatment-emergent psychosocial and behavioral problems
in children receiving levetiracetam irrespective of the
seizure variable. One 15-year-old female patient, out of 32
patients taking levetiracetam, with no previous psychiatric
history developed suicidal ideation after 1 month of taking
levetiracetam. Levetiracetam was switched to valproic acid,
and suicidal ideation resolved. This patient’s suicidal ideation
was attributed to levetiracetam.!

Finally, in a case-control study of 35,638 epileptic patients,
Park et al'® identified the clinical correlates of suicide in
patients with epilepsy. Of the patients on levetiracetam, 6.8%
committed suicide. The authors'® found that treatment with
levetiracetam was associated with a higher risk of completed
suicide compared to other AEDs. They also concluded that

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2020 Copyright Physicians Postgraduate Press, Inc.

e2 [E PRIMARYCARECOMPANION.COM

Prim Care Companion CNS Disord 2020;22(4):19nr02502



Levetiracetam and Suicidality

Figure 1. PRISMA Flow Diagram of the Literature Review Process?
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aReasons for exclusion include duplicates (eg, revised articles), reviews (if no additional
medical information or new case reports were discussed), articles that showed no
evidence of treatment-emergent adverse reactions associated with levetiracetam use,
articles in which the adverse effects did not include suicidal ideation or suicide-related
behavior, and articles in which little or no clinical information on study subjects was
described. Articles not pertaining to levetiracetam were also excluded. Randomized
controlled trials and open-label studies were excluded due to their nonspecificity to this

particular subject matter.

patients with temporal lobe epilepsy with weekly seizures or
more, who lacked aura, who used levetiracetam, or who took
an antidepressant were at a higher risk of suicide.'®

Descriptive Studies (case reports)

The case was reported of a 66-year-old man with a
history of diabetes, diabetic neuropathy, hypertension,
alcohol dependence with withdrawal features, and seizures
secondary to a traumatic brain injury (TBI) with intracranial
hemorrhage.!” The patient had been on levetiracetam 500
mg daily for 5 years before being hospitalized for recurrent
seizures. The levetiracetam dose was increased to 1,000 mg
twice a day; he reported no depressive symptoms on this dose.
However, when the dose was increased to 2,000 mg daily,
he complained of suicidal ideation, developed a vegetative
affect, and eventually attempted suicide via insulin overdose.
His Naranjo Adverse Drug Reaction Probability Scale score
was 5, which was probable for levetiracetam as a cause of the
suicidal behavior. The authors!” concluded that there was a
dose-dependent relationship between levetiracetam and the
development of a de novo major depressive episode. In this
case, it culminated in a near-fatal suicide attempt following
a levetiracetam dose adjustment in a patient with no prior
psychiatric history who had already been on levetiracetam
for years.'”

Givon et al’! reported the case of a 28-year-old man
with a past psychiatric history of major depressive disorder,
posttraumatic stress disorder, panic attacks, child abuse, and
an unspecified learning disability. He also had a history of
risky alcohol use and suffered from intractable epilepsy. As
a neonate, he had hydrocephalus, which was treated with
ventriculoperitoneal shunting. This patient had missed
several neurology clinic appointments and had been
experiencing breakthrough seizures as well as recurrent
falls. After starting levetiracetam, he developed increased
irritability, mood swings, and suicidal ideation and had 2
aborted suicide attempts. He also had a violent aggressive
episode against a security officer. Violent threats persisted,
but subjective improvement in his mood was reported after
cessation of levetiracetam.?!

Another case described a 50-year-old man with no
previous psychiatric history who developed depression
and new-onset seizures a few months after a TBL.?? Once
he became depressed, he was started on sertraline, and,
later, levetiracetam was added to manage his seizures.
Levetiracetam was titrated to 1,000 mg daily, with the
patient admitting to suicidal ideation 25 days after initiation
of levetiracetam. Initially passive, the suicidal ideation
progressed to active thoughts (specific plans not specified).
Suicidal ideation ceased after levetiracetam was discontinued.
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The authors®* proposed that suicidality with lévetiracetam
use was associated more with depression than with anxiety
or impulsivity.

Chayasirisobhon et al* reported the case of a 41-year-
old man with bipolar disorder and complex partial seizures.
After a right anterior temporal lobectomy, the patient was
being treated with carbamazepine extended-release 700 mg
twice a day and lamotrigine 300 mg twice a day. He continued
to have seizures once every 2 months, so levetiracetam was
added to his drug regimen with lamotrigine taper initiated
simultaneously. Levetiracetam was gradually titrated to 1,500
mg twice a day. The patient then became depressed and cited
family and financial problems as stressors. He subsequently
attempted suicide by taking 126 tablets of levetiracetam (500
mg strength each) within 20 minutes.?

In a report by Larkin et al,'® a 49-year-old man with a past
medical history of 1 episode of seizure of unknown etiology,
hypertension, chronic obstructive pulmonary disease,
and hepatitis C infection overdosed on levetiracetam in a
suicide attempt. The patient also presented to the emergency
department with elevated blood alcohol levels.!®

Kossoff et al* presented the case report of a 16-year-old
female with borderline intelligence (Weschler full-scale IQ
of 76), a history of anger outbursts toward her family, and
dysembryoplastic neuroepithelial tumor (a brain tumor
commonly found in the temporal lobe). The patient was on
carbamazepine monotherapy for complex partial epilepsy.
Levetiracetam was started at 500 mg twice a day to help
control her seizures while a presurgical evaluation was
completed. Two days later, she became acutely agitated with
pressured speech and attempted to run away from home.
She was found to be suicidal and homicidal and to have
suddenly developed persecutory delusions. In addition,
she became hyperreligious and quoted scripture repeatedly.
Electroencephalogram revealed right temporal lobe slowing,
but no epileptiform discharges. The consulting psychiatrist
concluded that she had developed drug-induced psychosis.
In a matter of days after discontinuation of levetiracetam,
the patient had returned to near baseline levels with the
exception of occasional paranoid thoughts. At 6-month
follow-up, there were no clear delusions.

Case Report

Mr A, a 20-year-old Hispanic man with a history of
epilepsy, unspecified and multiple substance use disorder
(alcohol, benzodiazepines, and cannabinoids), was seen
by the psychiatry consultation-liaison service following
a suicide attempt by hanging. The patient had abruptly
stopped levetiracetam 500 mg twice/day because of new-
onset depressive symptoms including deliberate self-cutting
behavior soon after treatment commencement. He then
developed a seizure and attempted suicide by hanging
himself with a belt during a postictal state.

Mr A was found by a family member, transported to
the hospital, and stabilized on the trauma service before
being transferred to the inpatient medicine service for
the management of aspiration pneumonia. On evaluation

Levetiracetam and Suicidality

Table 2. Risk Factors Associated With Suicidal Behavior in
Epileptic Patients

Antiepileptic drug use'

Surgically treated epilepsy®3

Forced normalization syndrome and the postictal state>*

Postictal psychosis®®

Past and current history of a psychiatric disorder, especially mood and
anxiety disorders>*

Prior suicide attempts>*

Family history of mood disorders complicated by suicide attempts>*
History of treatment-refractory epilepsy*®

Poorly controlled seizures®’

History of limbic system dysfunction®*

Inadequate neurologic follow-up>®

by our psychiatry consultation-liaison team, he admitted
to episodes of cutting himself while taking levetiracetam
prior to the hospitalization but denied any previous suicide
attempts. When his past psychiatric history was explored, he
attested to a chronic history of abusing multiple substances
including alcohol, nonprescribed alprazolam, and cannabis,
as well as a remote history of lysergic acid diethylamide
use. He admitted to drinking, on average, half a liter of
vodka daily since he was 18 years of age. His recent history,
however, revealed sobriety from these substances (supported
by negative urine toxicology screen at admission). He also
reported a history of multiple hospitalizations for recurrent
seizures and falls due to noncompliance with prescribed
AEDs.

A few days after cessation of levetiracetam, Mr A
developed a grand mal seizure that was further complicated
by postictal psychosis. The psychotic episode manifested in
the form of command auditory hallucinations, including a
feeling of being physically “controlled by evil spirits” He
followed the directions given by these disembodied voices
and attempted suicide via hanging.

Following stabilization on the medical service, the patient
was subsequently transferred to inpatient psychiatry where
he was continued on an antidepressant (citalopram). His
depressive symptoms resolved completely, he was deemed
psychiatrically stable, and he was discharged on citalopram
20 mg daily with outpatient psychiatric follow-up care.

During his inpatient hospital course, Mr A was also
followed by the neurology consulting team who prescribed
oral divalproex sodium delayed release 500 mg 2 times/
day to address the seizure disorder. The neurology service
followed his progress in inpatient psychiatry, maintaining
his divalproex sodium delayed release regimen at the same
dosage throughout his inpatient stay. At the time of discharge
from the hospital, Mr A was also given an appointment to
follow-up with a neurologist as an outpatient.

DISCUSSION

To date, the contribution of AEDs, specifically
levetiracetam, to suicide risk is debated. Table 2 highlights
a number of risk factors associated with suicidal behavior
among epileptic patients according to the literature.
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diedlegaliopactthic copyrighted DAL QARG RlG:

Relationships for Suicidal Behavior in Mr A

Multiple substance use + Seizure disorder +
Head trauma + Psychosocial stressors

Levetiracetam
use

Depression + Psychosis

A closer examination of the cohortand case-control studies
included in our review revealed some pertinent information.
Risk factors described for patients on levetiracetam included
febrile convulsions, status epilepticus, intractable epilepsy,
static encephalopathy, temporal lobe epilepsy, and a previous
psychiatric history including concurrent treatment with an
antidepressant. Apart from temporal lobe epilepsy, these
risk factors are all represented in Table 2. Antidepressant
treatment itself could be viewed as a proxy for a psychiatric
history of a mood or anxiety disorder. Although Park et al'®
did not specify the indication for antidepressant treatment,
it was identified as a risk factor for suicide in their study.
An interesting concept for further research would be to
explore the possibility of the inherent antidepressant risk of
increased suicidal ideation being additive to the independent
risk posed by levetiracetam.

The case reports we reviewed were particularly helpful in
providing greater detail for the individuals who were suicidal
on levetiracetam. Unfortunately, only 1 of the 6 reported
cases included a female patient. The rest were males, with
ages ranging from 28 to 66 years. The 1 reported female
patient was a 16-year-old girl with borderline intelligence
who had a temporal lobe tumor that was most likely the
source of her seizures. Here, again, we see a reference to
temporal lobe pathology and its association with suicidal
behavior in a patient taking levetiracetam. Among the
male cases, a number of risk factors appeared to be relevant
including recurrent and poorly controlled seizures, substance
use (alcohol), TBI, comorbid affective disorders (including
major depressive disorder and bipolar disorder), and use of
sertraline (an antidepressant). In addition, 2 of these cases
presented with some form of structural compromise to brain
architecture. One had hydrocephalus as a neonate, for which
he had ventriculoperitoneal shunting. The other had a right
anterior temporal lobectomy—another case with temporal

however, was most similar to our index case presentation.
Both cases had a series of missed neurology clinic
appointments and breakthrough seizures. Both had a prior
history of multiple falls as well as substance use disorders.
Both also reported a history of multiple psychosocial
stressors. Following initiation of levetiracetam, both patients
developed increased irritability, mood swings, and suicidal
behavior. Additional risk factors were present in the case
presented by Givon et al,?! such as a history of an unspecified
learning disability as well as neonatal hydrocephalus treated
by ventriculoperitoneal shunting.

A qualitative evaluation of our selected study findings,
as presented in Table 1, therefore revealed a number of risk
factors for suicide-related behavior and suicidal ideation
among individuals who took levetiracetam. Among these,
the following emerged as recurring and prominent themes:
prior psychiatric disorder, a history of substance use disorder,
a history of TBI, and a structural brain abnormality (tumor,
infarcts).

We propose that patients with these risk factors constitute
a specific subgroup of patients with epilepsy who have an
increased vulnerability to suicidal thoughts or behavior
when they take levetiracetam. These patients should thus be
monitored closely. There are reports suggesting that a history
of psychiatric disorders, specifically affective disorders, can
predispose patients on levetiracetam to suicide-related
behavior.!! Thisbehavior hasbeen observed even if the patients
have not had a history of side effects to levetiracetam.!>>*
There are also multiple reports of levetiracetam-associated
suicidal ideation/suicide-related behavior in the setting of
a history of TBI or a structural brain abnormality.*8>1->2
Other articles highlight the role of substance use disorders in
predisposing patients on levetiracetam to suicidal ideation/
suicide-related behavior.!”!82! Findings from the Song et al,”?
Molokwu et al,'® and Kaufman et al'” studies went further
to suggest that there might be a dose-response relationship
between levetiracetam and suicide-related behavior. Also of
note is the study by Yates et al.'* Their findings suggested
that brivaracetam had better tolerability in terms of side
effects compared to levetiracetam. Brivaracetam binds more
selectively to SV2A than levetiracetam and has no activity
on the AMPA receptor.* This finding may suggest that the
psychiatric adverse effects of levetiracetam may be associated
with its activity on the AMPA receptor. These adverse effects
appear to play a role in our case presentation.

Mr A, the index patient in this report, is a 20-year-old
Hispanic man who presented with increasing severity
of depression following levetiracetam use for his seizure
disorder. In addition to use of levetiracetam, the patient had
an elevated risk of suicidal behavior attributable to other risk
factors such as comorbid substance use disorder, a poorly
controlled seizure disorder, and various psychosocial stressors
including job loss and impaired interpersonal relationships
(Figure 2). The patient’s onset of depression followed the
initiation of levetiracetam for seizure control. He complained
of depressive symptoms, but this was not addressed by his
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care providers. He eventually stopped the medication and as
a result had a seizure episode. This episode was followed a
few days later by a delusion of demonic control, culminating
in his suicide attempt via hanging.

Kanemoto et al®® reported an increased suicide risk in
patients experiencing postictal psychosis. A case-control
study'® conducted in South Korea linked suicidal behavior
to depression arising from levetiracetam use. These 2
factors are likely to have contributed synergistically to the
suicide attempt in our patient. A timely and comprehensive
psychiatric evaluation and risk assessment may have
prevented this near fatality. Mr A’s case can be conceptualized
as one in which the brain is already encumbered with almost
unrestrained epileptic activity, multiple substance use, and
recurrent mechanical falls. Our case and all of the cases
reported in our review emphasize the need for psychiatric
care and monitoring with the consideration of the “fragility”
of the brain in these patients.

In summary, the risk of suicidality needs to be balanced
with the risk of uncontrolled seizures. Specifically, for
levetiracetam use, it is important to be aware of the subgroup
of individuals with prior severe psychiatric illness, history of

Levetiracetam and Suicidality

TBI, or history of substance use disorder who might be at
an increased risk of developing suicide-related behavior and
suicidal ideation once levetiracetam is started.

Limitations

In this review, only studies published in English were
considered. We encourage the use of any studies published
in other languages. For our specific case report, we did not
have blood levels of levetiracetam.

CONCLUSION

Suicidal behavior in epileptic patients appears to be
multifactorial in etiology.”* Psychiatric disorders are more
prevalent among patients with epilepsy than in the general
population and contribute to an increased risk of suicidal
behavior.>* Despite the high risk of suicidal behavior with
the use of AEDs, research has shown that the benefits
of anticonvulsant therapy often outweigh the risks.>*
Nevertheless, timely consultation with a psychiatrist is
invaluable in the care of these patients, particularly those
with multiple risk factors, as in the index case.

Submitted: June 19, 2019; accepted April 16, 2020.
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