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Abstract
Individuals with epilepsy are at risk of developing preictal, ictal, postictal and 
interictal psychoses. Antipsychotic drugs (APDs) are the main class of drugs used 
to treat psychosis and schizophrenia. The efficacy and safety of APDs as a treat-
ment for epileptic psychosis is not well understood. This systematic review aimed 
to assess the effectiveness and adverse effects of APDs for treating psychosis in 
people with epilepsy. We adhered to the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses) guidelines. We searched MEDLINE, 
Embase, PsycInfo, and AMED (Allied and Complementary Medicine) from data-
base inception to June 20, 2023. We contacted experts in the field and performed 
citation searches to identify additional records. Title, abstract, full- text review, 
and data analysis were conducted in duplicate, with conflicts resolved by dis-
cussion among authors. Given the considerable heterogeneity of study designs, 
meta- analysis was not deemed appropriate; instead, the results were tabulated in 
a narrative synthesis. The Joanna Briggs Institute Risk of Bias tool and GRADE 
(Grading of Recommendations Assessment, Development, and Evaluation) 
framework were used to assess study quality. We identified 13 studies with a total 
of 1180 participants. In the four case series included, the psychotic symptoms of 
25 of 28 patients treated with APDs partially improved or fully resolved. Three 
of the four cohort studies reported an association between antipsychotic use and 
longer duration of psychotic episodes, two found similar results in both APD and 
non- APD groups, and two did not report control psychosis outcomes. When re-
ported, seizure frequency was observed to remain unchanged or decrease follow-
ing APD treatment. The evidence on the effectiveness of antipsychotics in the 
treatment of psychosis in epilepsy is inconclusive and may reflect confounding 
by indication. However, most studies suggest that antipsychotics were not associ-
ated with a marked worsening in seizure frequency. It remains unclear whether 
antipsychotics should be used in epilepsy, and well- controlled cohort studies and 
randomized controlled trials are necessary to draw definitive conclusions.
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1  |  INTRODUCTION

Epilepsy denotes a group of seizure disorders affecting 
approximately 50 million people worldwide, conferring 
significant physiological, psychological, and social bur-
dens.1 It is defined clinically by the International League 
Against Epilepsy as the occurrence of two or more unpro-
voked seizures occurring >24 h apart, or a single unpro-
voked seizure with a recurrence risk >60%.2 Individuals 
with epilepsy are at increased risk of developing psychosis 
(and vice versa).3,4 In general terms, psychosis represents 
a complex and heterogeneous syndrome, characterized by 
the presence of hallucinations, delusions, and disorgan-
ized thoughts and behaviors. The specific causal relation-
ship between psychosis and epilepsy remains disputed, 
but the comorbidity may represent either shared genetic 
vulnerabilities, neurotoxic processes, or a combination 
of both.4,5 Psychoses in epilepsy are conventionally cat-
egorized based on their temporal relationship to seizures. 
Preictal, ictal, and postictal psychoses occur before, dur-
ing, and after seizure activity, respectively, whereas in-
terictal psychosis, which bears the strongest symptomatic 
resemblance to schizophrenia, has no clear relationship 
with seizure timing.6,7 Other forms of epileptic psycho-
sis can be related to treatment, with cases of de novo 
psychosis occasionally occurring after surgery,8–10 and 
“alternative psychosis” presenting in association with 
rapid electroencephalographic (EEG) normalization 
and seizure management using antiseizure medication 
(ASM).11,12 Psychosis may also be iatrogenic, associated 
with ASM initiation, maintenance, or discontinuation.13 
Lastly, although very rare, hypothalamic hamartomas 
present with refractory seizures, and occasionally with 
psychiatric symptoms including psychosis.14–16 The pre-
cise prevalence of epileptic psychosis is difficult to ascer-
tain due to heterogeneity in both patient populations and 
diagnostic definitions between studies. A meta- analysis 
conducted in 2014 estimates the pooled prevalence at 
5.6% (95% confidence interval [CI] = 4.8–6.4), varying ac-
cording to psychosis temporality, seizure type and loca-
tion, and other co- occurring conditions. Furthermore, the 
same review estimates the odds of having psychosis to be 
7.8 (95% CI = 2.81–21.79) times higher in people with epi-
lepsy compared to the general population.17

Antipsychotic drugs (APDs) are the main class of 
drugs used to treat psychosis and schizophrenia. They 
fall into two major classes: typical (first- generation/

conventional) antipsychotics and atypical (second-  and 
third- generation) antipsychotics. Both classes are broadly 
considered to exert their effects principally via the block-
ade of dopaminergic D2 receptors.18 Second- generation 
antipsychotics additionally block 5HT2A serotonergic 
receptors.19 Antipsychotics may induce a range of side 
effects. However, these differ based on the type of APD 
used, with some patients experiencing extrapyramidal 
symptoms as well as endocrinological, cardiovascular, and 
metabolic derangements.20

Although antipsychotics are sometimes used to man-
age irritability and aggression in epilepsy,21,22 this review 
focuses on their use in the treatment of people with psy-
chosis and epilepsy—an unresolved controversy in the 
field.23 Some antipsychotics are considered proconvul-
sive and have been thought to lower the seizure thresh-
old in people with epilepsy. A study by Lertxundi et al.24 
on antipsychotic- related seizures found that second- 
generation antipsychotics carry a higher seizure risk, 
with clozapine carrying the highest risk despite being the 
most effective antipsychotic.25 However, other studies of 

K E Y W O R D S
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Key points

• Individuals with epilepsy are at risk of devel-
oping psychosis. Antipsychotics are the most 
commonly prescribed drugs to manage psycho-
sis. Their effectiveness in people with epilepsy 
remains to be clarified.

• We conducted a systematic review of clinical 
studies to collect evidence on the effectiveness 
of APDs in individuals with epilepsy. We found 
four case series and nine cohort studies.

• Notably, there was considerable heterogeneity 
across the studies in terms of treatment proto-
cols and psychosis outcome. APDs were largely 
effective in resolving symptoms of psychosis 
but were associated with longer hospital admis-
sions. Seizure frequency, when reported, either 
remained unchanged or decreased following 
treatment with APDs.

• We suggest conducting randomized controlled 
studies or well- controlled cohort studies to 
elucidate more definitively the effectiveness of 
APDs in people with epilepsy.
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nonepileptic patients have shown that there is little to 
no evidence of APDs inducing seizures.26,27 Another po-
tential risk of antipsychotic use in people with epilepsy 
is drug–drug interaction with ASMs. The coprescription 
of antipsychotics that are metabolized by the enzyme 
CYP3A4 with antiepileptic drugs that are CYP3A4 in-
ducers can result in significantly reduced plasma concen-
trations of the antipsychotic.23 For instance, quetiapine 
doses up to 700 mg have been reported as undetectable in 
blood–serum in combined carbamazepine treatment.28 
Drug–drug interactions can also lead to elevated concen-
trations of toxic metabolites.29 Aside from antipsychotics, 
other medications such as benzodiazepines are sometimes 
employed in the management of epileptic psychosis, with 
varying outcomes.23

Several nonsystematic literature reviews and consen-
sus statements from internal experts have attempted to 
synthesize the available information on antipsychotic 
prescription in this population.10,23,30–35 To our knowl-
edge, the only systematic review of APDs in epilepsy 
is a Cochrane review conducted in 2014.36 This review 
limited its eligibility criteria to randomized controlled 
trials (RCTs) and found a single study, published as a 
conference abstract, that met eligibility. This study com-
pared the effects of olanzapine and haloperidol in peo-
ple with schizophrenia- like psychosis in epilepsy and 
included only 16 participants, 13 of whom completed 
the study. Compared to the haloperidol group, treatment 
with olanzapine was associated with a greater reduction 
in psychotic symptoms. Additionally, seizure frequency 
was reported as unchanged in the olanzapine group, but 
increased from baseline among patients treated with 
haloperidol. Given the paucity of RCT evidence, it is rea-
sonable to examine observational studies to support clin-
ical decision- making. Accordingly, our systematic review 
aimed to more broadly survey the existing evidence on the 
effectiveness and safety of antipsychotics in the treatment 
of psychosis in individuals with epilepsy.

2  |  MATERIALS AND METHODS

2.1 | PICOS statement

The review question was formulated using the PICOS 
framework, which defines the Population, Intervention, 
Comparison, Outcome, and Study Design of eligible stud-
ies (see Table 1 for the full PICOS statement).

2.2 | Protocol and registration

The review protocol was registered prospectively with 
PROSPERO (CRD42013006322). Our review was com-
pliant with the Preferred Reporting Items for Systematic 
Reviews and Meta- Analysis (PRISMA) statement38 (see 
Table S1).

2.3 | Search strategy and study selection

We searched MEDLINE, Embase, PsycInfo and AMED 
(Allied and Complementary Medicine; via Ovid) from da-
tabase inception to June 20, 2023. Gray literature sources 
(via OpenGrey) were also searched. Retrieved studies were 
uploaded and managed in Covidence.39 The search strat-
egy consisted of a combination of search terms denoting 
“epilepsy,” “psychosis,” and “antipsychotic” medications. 
The full search strategy can be found in Table S2. Three 
authors (A.A., P.P., and L.R.) independently screened ti-
tles and abstracts with blinding between authors until all 
studies had been evaluated by two authors. Conflicts were 
resolved via discussion, with the third reviewer making 
the final decision. Full- text screening followed a similar 
process, but disputes were discussed with a fourth author 
(J.P.R.). We identified additional studies by contacting ex-
perts in the field and conducting forward/backward cita-
tion searching from the included studies.

Population Individuals with both epilepsy and psychosis

Any age, gender, and ethnicity

Intervention Antipsychotic medications (WHO ACC N05A listed)39

Comparison Placebo, treatment as usual or waitlist

Outcome Primary outcome: psychosis severity or duration of 
hospitalization

Secondary outcomes: seizure frequency, quality of life, 
adverse events

Study design Randomized controlled trials, cohort studies, case–
control studies, and case series in human participants 
with five or more participants

Abbreviations: PICOS, population, intervention, comparison, outcome, study design; WHO, World 
Health Organization. ACC, Anatomic Theraputic Chemical

T A B L E  1  PICOS statement.
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2.4 | Eligibility criteria

Studies published in peer- reviewed journals were consid-
ered eligible if individuals diagnosed with epilepsy had 
evidence of psychosis and at least some were treated with 
APDs. APDs were defined as any medication included in 
the World Health Organization Anatomical Therapeutic 
Chemical/Defined Daily Dose database, indexed under 
the code N05A.37 Studies were not excluded based on 
comorbid diagnoses, as this would bias the sample away 
from real- world clinical experience. Eligible study types 
were randomized controlled trials, cohort studies, case–
control studies, and case series.

We excluded secondary research, studies with fewer 
than five participants, studies with nonhuman partici-
pants, and those with full text not in English, Italian, or 
Hindi. Studies that consisted only of participants with 
functional seizures (also known as psychogenic nonepi-
leptic seizures) were also excluded.

2.5 | Data extraction

Three authors (A.A., P.P., and L.R.) independently ex-
tracted data from the included studies, with each study 
evaluated by two authors. The extraction forms were com-
pared and cross- checked by the third author, resolving 
disputes and ensuring accuracy.

Based on an a priori extraction template, the follow-
ing data were extracted from each study: general pub-
lication data (lead author, publication date, country 
of study, study design, and conflicts of interest), study 
characteristics (study duration, temporality, total sample 
size, number of individuals exposed and unexposed to 
antipsychotics, follow- up duration, antipsychotic type, 
antipsychotic dosage, eligibility criteria, psychosis rating 
scale, and definition of intervention groups), baseline 
population characteristics (age, ethnicity, sex, epilepsy 
diagnosis, psychosis type, psychosis severity, and seizure 
frequency), and outcomes (seizure frequency and psy-
chosis severity).

Study methodologies were defined based on the rele-
vant case definition criteria referenced in Appendix 1 of 
the JBI Risk of Bias Checklist Tools.40,41

2.6 | Outcome measures

The primary outcome was the effectiveness of APDs 
in treating psychosis in individuals with epilepsy. The 
secondary outcome was frequency of seizures and any 
side effects of APD therapy. Both outcomes were either 

defined by the study or based on changes detected using a 
validated screening tool.

2.7 | Risk of bias assessment

The appropriate Joanna Briggs Institute (JBI) Risk of Bias 
tool was used to assess included studies for methodologi-
cal quality and reliability.40,41 Each study was assessed 
by two authors and scored on a scale of “high,” “moder-
ate,” or “low” for risk of bias, with the third checking for 
consensus. Unresolved discrepancies were discussed with 
J.P.R.

2.8 | Quality of evidence

We assessed the certainty of evidence for our pri-
mary and secondary outcomes using the Grading of 
Recommendations Assessment, Development, and 
Evaluation (GRADE) framework. Ratings were based on 
the following criteria: risk of bias, inconsistency, indi-
rectness of evidence, imprecision, publication bias, large 
effect size, possible confounding, and dose–response rela-
tionships as stipulated by the GRADE handbook. Specific 
decisions regarding judgments are recorded in Tables  2 
and 3.

Observational studies were initially rated as low cer-
tainty. These studies were then downgraded if they met 
any of the first five criteria listed above (risk of bias, 
inconsistency, indirectness of evidence, imprecision, 
or publication bias), and upgraded if they met any of 
the last three criteria (large effect size, possible con-
founding, or dose–response relationships). Ratings were 
determined through discussions involving A.A., P.P., 
and L.R., and were verified by J.P.R. The assessments 
were performed, and summary tables generated using 
GRADEpro GDT software.42

3  |  RESULTS

3.1 | Study description

Our database search retrieved 21 862 results, of which 
406 studies were assessed for eligibility, leaving 13 stud-
ies included in our systematic review. The PRISMA flow 
diagram is shown in Figure  1. Of the included studies, 
we identified four case series and nine cohort studies. A 
total of 1180 participants were identified. The mean age 
of participants across studies was 33 years (SD = 6), with 
600 male (51%) and 580 female participants (49.15%). 

 15281167, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/epi.18123 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [28/10/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fepi.18123&mode=


   | 5ARORA et al.

T
A

B
L

E
 2

 
G

R
A

D
E 

ra
tin

gs
 fo

r c
as

e 
se

ri
es

.

C
er

ta
in

ty
 a

ss
es

sm
en

t

C
er

ta
in

ty
O

ut
co

m
e

St
ud

y 
de

si
gn

R
is

k 
of

 b
ia

s
In

co
ns

is
te

nc
y

In
di

re
ct

ne
ss

Im
pr

ec
is

io
n

O
th

er
 c

on
si

de
ra

ti
on

s

Ps
yc

ho
si

s s
ev

er
ity

C
as

e 
se

ri
es

V
er

y 
se

ri
ou

sa
N

ot
 se

ri
ou

s
N

ot
 se

ri
ou

s
Se

ri
ou

sb
Pu

bl
ic

at
io

n 
bi

as
 st

ro
ng

ly
 su

sp
ec

te
dd

⊕
 ⊖

 ⊖
 ⊖

V
er

y 
lo

w

Se
iz

ur
e 

fr
eq

ue
nc

y
C

as
e 

se
ri

es
V

er
y 

se
ri

ou
sa

N
ot

 se
ri

ou
s

N
ot

 se
ri

ou
s

V
er

y 
se

ri
ou

sb,
c

Pu
bl

ic
at

io
n 

bi
as

 st
ro

ng
ly

 su
sp

ec
te

dd
⊕

 ⊖
 ⊖

 ⊖
V

er
y 

lo
w

A
bb

re
vi

at
io

n:
 G

R
A

D
E,

 G
ra

di
ng

 o
f R

ec
om

m
en

da
tio

ns
 A

ss
es

sm
en

t, 
D

ev
el

op
m

en
t, 

an
d 

Ev
al

ua
tio

n.
a La

ck
 o

f s
ta

nd
ar

di
ze

d 
ra

tin
g 

in
st

ru
m

en
ts

 u
se

d;
 re

po
rt

s m
ay

 b
e 

ba
se

d 
on

 c
ir

cu
m

st
an

tia
l e

vi
de

nc
e.

b Sm
al

l s
am

pl
e 

si
ze

s.
c St

ro
ng

 su
sp

ic
io

n 
of

 p
ub

lic
at

io
n 

bi
as

 d
ue

 to
 th

e 
po

ss
ib

ili
ty

 th
at

 o
nl

y 
po

si
tiv

e 
or

 si
gn

ifi
ca

nt
 fi

nd
in

gs
 a

re
 p

ub
lis

he
d.

d D
at

a 
no

t a
va

ila
bl

e 
fo

r a
ll 

pa
rt

ic
ip

an
ts

 w
ho

 re
ce

iv
ed

 in
te

rv
en

tio
n,

 c
on

tr
ib

ut
in

g 
to

 v
er

y 
se

ri
ou

s i
m

pr
ec

is
io

n.

T
A

B
L

E
 3

 
G

R
A

D
E 

ra
tin

gs
 fo

r c
oh

or
t s

tu
di

es
.

C
er

ta
in

ty
 a

ss
es

sm
en

t

C
er

ta
in

ty
O

ut
co

m
e

St
ud

y 
de

si
gn

R
is

k 
of

 b
ia

s
In

co
ns

is
te

nc
y

In
di

re
ct

ne
ss

Im
pr

ec
is

io
n

O
th

er
 c

on
si

de
ra

ti
on

s

Ps
yc

ho
si

s s
ev

er
ity

C
oh

or
t

Se
ri

ou
sa

Se
ri

ou
sb

Se
ri

ou
sc

N
ot

 se
ri

ou
s

N
on

e
⨁

◯
◯

◯
 V

er
y 

lo
w

Se
iz

ur
e 

fr
eq

ue
nc

y
C

oh
or

t
Se

ri
ou

sa,
d

N
ot

 se
ri

ou
s

N
ot

 se
ri

ou
s

N
ot

 se
ri

ou
s

N
on

e
⨁

◯
◯

◯
 V

er
y 

lo
w

A
bb

re
vi

at
io

n:
 G

R
A

D
E,

 G
ra

di
ng

 o
f R

ec
om

m
en

da
tio

ns
 A

ss
es

sm
en

t, 
D

ev
el

op
m

en
t, 

an
d 

Ev
al

ua
tio

n.
a La

ck
 o

f c
on

tr
ol

 a
rm

 in
 st

ud
ie

s, 
la

ck
 o

f d
em

og
ra

ph
ic

 in
fo

rm
at

io
n.

b In
co

ns
is

te
nt

 o
ut

co
m

es
 fo

r d
ur

at
io

n 
of

 il
ln

es
s a

nd
 le

ng
th

 o
f h

os
pi

ta
liz

at
io

n.
c La

ck
 o

f s
ta

nd
ar

di
ze

d 
va

lid
at

ed
 ra

tin
g 

sc
al

e 
us

e,
 le

ng
th

 o
f h

os
pi

ta
l s

ta
y 

an
d 

du
ra

tio
n 

of
 il

ln
es

s u
se

d 
as

 p
ro

xy
 fo

r s
ev

er
ity

.
d M

os
t i

nc
lu

de
d 

st
ud

ie
s d

id
 n

ot
 re

po
rt

 se
iz

ur
e 

ou
tc

om
es

.

 15281167, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/epi.18123 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [28/10/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fepi.18123&mode=


6 |   ARORA et al.

The route of APD administration was not stated in any 
study. Information about study characteristics, including 
location and eligibility criteria, is provided in Tables S3a 
and S3b.

4  |  CASE SERIES

There were four case series reporting results on 28 indi-
viduals. These are summarized in Table 4. Using the JBI 
critical appraisal tool for case series, the risk of bias was 
considered to be high in one of these studies,45 moderate 
in two,43,44 and low in one46 (see Table S4a for full qual-
ity assessment). The diagnostic groups were as follows: 
interictal psychosis (n = 13), postictal psychosis (n = 2), 
schizophrenia (n = 7), Korsakoff syndrome (n = 1), atypi-
cal psychosis (n = 4), and organic psychosis (n = 1).

Psychosis was reported as resolved or remitted in 10 of 
the 28 patients treated with antipsychotics and improved 
in 15 (with four of these qualified as incomplete/transient 
improvements), and treatment was ineffective in three. 
Overall, the psychosis severity outcome received a very 
low GRADE certainty of evidence score across the case 
series.

In three of four case series, seizure frequency did not 
change for the majority of patients treated with antipsy-
chotics. However, one patient experienced a seizure during 
clozapine initiation (followed by >3 seizure- free years),44 
and Leinonen et al.45 reported a patient who experienced 
a cluster of six seizures after surgery and thioridazine re-
sumption, as well as a patient who experienced a 30- min 
seizure, weeks after haloperidol and chlorpromazine ad-
ministration. The fourth case series, Blumer et al.,43 did 
not report the impact of antipsychotic medication on sei-
zures. Overall, the seizure frequency outcome received a 
very low GRADE certainty of evidence score across the 
case series.

Three patients were noted to have experienced other 
adverse effects, including neutropenia following clozapine 
initiation and continuation,44 fatigue,45 and drug- induced 
parkinsonism.43

5  |  COHORT STUDIES

There were nine cohort studies, reporting results on 1152 
participants. These are summarized in Table  5. Using 
the JBI critical appraisal tool for cohort studies, five of 

F I G U R E  1  PRISMA (Preferred 
Reporting Items for Systematic Reviews 
and Meta- Analyses) flow diagram. 
A visual summary is provided of the 
screening process for studies identified 
using the search strategy, showing the 
total number of reports initially identified, 
as well as those that were included or 
excluded, with reasons for exclusion 
provided.
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these48,49,51,54,55 were considered to have a low risk of 
bias and four to have a moderate risk of bias47,50,52,53 (see 
Table  S4b for full quality assessment). The diagnostic 
groups were as follows: interictal psychosis (n = 527), pos-
tictal psychosis (n = 211), antiepileptic- induced psychotic 
disorder (n = 14), schizophrenia (n = 134), paranoid psy-
chosis (n = 15), “obsessive–compulsive psychosis” (n = 1), 
and psychosis unspecified (n = 250). Comparison groups 
varied; seven studies included patients with psychosis 
and epilepsy who were not given antipsychotics (although 
two of these did not present results for the comparison 
group).50,53 One study included patients with epilepsy but 
without psychosis who were not given antipsychotics,54 
and one study included patients without epilepsy but with 
schizophrenia who were given antipsychotics.55 The num-
ber of psychotic episodes was reported in only two stud-
ies,47,51 where antipsychotics were not used in 146 of the 
reported episodes and were administered in 718 episodes 
(of which antipsychotics were given prophylactically in 
59). In the seven studies that reported follow- up, the mean 
follow- up time was 101.5 months (SD = 84.2).

Due to methodological heterogeneity, meta- analysis 
was not deemed to be appropriate. Of the nine studies, 
five clearly reported psychosis outcomes for non- APD 
control groups,47–49,51,52 three did not,50,53,54 and one did 
not have a non- APD control group.55 When compared 
against non- APD groups, three of these studies reported 
that antipsychotic use was associated with a longer du-
ration of psychotic episodes.47,48,51 Further comparisons 
found the duration of interictal psychosis (IIP) episodes 
to be shorter when APD use began before (prophylactic) 
rather than after (add- on) the onset of the episode.47,48 
Hara et  al.51 observed similar psychosis outcomes for 
patients treated with first- generation and those treated 
with second- generation APDs, whereas patients receiv-
ing a combination of the two (CAPD) experienced far 
longer IIP episodes; the paper noted that CAPD groups 
were given much higher doses of antipsychotics, which 
may have contributed to this observation.51 Kara and 
Ünlüer52 measured the psychosis outcome as the number 
of patients who were discharged, rather than those hos-
pitalized after treatment, recording a marginally higher 
discharge rate (72.2%) in patients treated with benzodiaz-
epines as compared to those treated with APDs and those 
who did not receive treatment. APD and no- treatment 
groups had identical discharge rates of 71%. Chen et al.49 
reported similar psychosis outcomes in APD and non- 
APD groups. The psychosis severity outcome received a 
very low GRADE certainty of evidence score across the 
cohort studies.

Tadokoro et  al.55 used different intervention groups, 
noting a better response to APDs in patients with IIP 
compared with schizophrenia patients without epilepsy. St
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However, this purported intergroup difference was nulli-
fied once dropouts were accounted for.

Seizure frequency following APD treatment was re-
ported in three cohort studies.52,54,55 Only two out of these 
of these three studies reported the seizure frequency out-
comes for non- APD groups.52,54 One of these, Okazaki 
et al., observed a higher number of patients with decreased 
seizure frequency and a lower number of patients with in-
creased seizure frequency in the APD group than in the 
non- APD group.54 The other, Kara and Ünlüer, reported 
similar seizure recurrence rates for haloperidol and non- 
APD groups.52 The seizure frequency outcome received a 
very low GRADE certainty of evidence score across the 
cohort studies.

No other adverse effects were reported or explicitly in-
vestigated in the included studies.

6  |  DISCUSSION

This systematic review analyzed 13 studies investigating 
the use of APDs in 1180 individuals with alternative, in-
terictal, or postictal epilepsy- related psychoses. Overall, 
the case series reported that the vast majority of patients 
exhibited improvement in psychosis symptoms follow-
ing APD administration. Of the five cohort studies that 
reported control group outcomes, APD groups performed 
worse than non- APD groups in three studies47,48,51 and 
had similar effects in two.49,52 No evidence was found to 
suggest an increase in seizure frequency following antip-
sychotic administration.

In the four case series identified,43–46 the majority of the 
28 patients observed experienced an improvement in psy-
chosis severity or complete remission of symptoms follow-
ing antipsychotic use, with the exception of three patients 
for whom treatment was reported to be ineffective.43

Of the nine cohort studies included, five reported non- 
APD group psychosis outcomes. Two of five studies ob-
served similar psychosis outcomes in APD and non- APD 
groups,49,52 although one of these noted that benzodiaz-
epines performed marginally better (72.2% success rate 
compared to 71.4% in both the no- treatment and the hal-
operidol group).52 The remaining three studies47,48,51 ob-
served APD groups as performing worse than non- APD 
groups, recording a longer average duration of postictal 
psychotic episodes in those treated with antipsychotics 
compared to control groups. Adachi et al.47,48 further sep-
arated the APD group into prophylactic, where APDs were 
administered before the onset and continued throughout 
the observed postictal psychosis episode, and add- on, 
where APDs were administered after the onset and con-
tinued throughout the episode. They found that the aver-
age duration of psychotic episodes was shorter in those 

treated prophylactically, suggesting that the timing of 
treatment administration may affect the response to anti-
psychotic medication.

In those cohort studies that considered seizure fre-
quency as an outcome,52,54,55 there was no evidence to 
suggest an increase in frequency following antipsychotic 
treatment. The majority of individuals included in the case 
series also did not experience increased seizure frequency, 
with only three of 28 patients reported as having further 
seizure activity following treatment administration.

Other adverse effects such as neutropenia, fatigue, 
and parkinsonian states were observed following treat-
ment with antipsychotic medication in a small number of 
cases.43–45

6.1 | Strengths and limitations

Our systematic review was both rigorous and comprehen-
sive, following the PRISMA checklist and reducing the 
risk of bias by ensuring three decisions, two blinded and 
one consensus, were made on each study. Preregistration 
of the review further minimized bias in reporting and in-
terpretation of the available information. We designed our 
inclusion criteria to be broad and liberal, considering mul-
tiple study types to provide insight into the existing evi-
dence landscape and allow us to capture an ecologically 
valid patient population.

The limitations of this review can largely be attributed 
to the lack of high- quality evidence regarding antipsy-
chotic use in cases of epileptic psychosis. Heterogeneity 
existed not only on an interstudy level, but also on an in-
trastudy level, with case series using varying follow- up 
periods and outcome measures, and cohort studies inves-
tigating populations with a range of epilepsy types and 
baseline psychosis severities. Further variation was seen in 
the type and dose of antipsychotic treatment, with a lack 
of consistent reporting of prescription schedule and drug 
titration. Variation was present even between the compar-
ison groups used, with most studies comparing different 
treatment strategies, and one comparing the same med-
ication used in different populations.55 This heterogene-
ity, as well as the lack of both robust, objective outcome 
measures and statistical reporting amongst studies, meant 
they were deemed unfit for meta- analysis, and instead re-
quired qualitative evidence synthesis. Some studies failed 
to provide control groups or, as in the case of Hamed and 
Attiah,50 did not report control outcomes. This limited our 
ability to make conclusions regarding the effectiveness 
of antipsychotics as compared to alternative drug thera-
pies and supportive clinical management. An important 
methodological limitation was restricting eligibility by 
language, as this may have introduced geographical biases 
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in the inclusion of studies. Based on United Nations clas-
sifications, none of the included studies come from “me-
dium,” “low,” or “very low” income countries, which may 
also reflect a publication bias in the broader literature. 
Finally, our risk of bias assessment would perhaps benefit 
from domain- based measures, such as ROBINS- I (Risk of 
Bias in Non- Randomized Studies of Interventions), in line 
with contemporary best practice.

In general, a more convincing relationship between 
antipsychotic treatment and psychosis remission was seen 
in data from case series than that from cohort studies. 
Although reporting and selection bias may have contrib-
uted to this observation, another plausible explanation 
for this discrepancy is confounding by indication. This 
results from the possibility that antipsychotics may have 
been preferentially prescribed in the more severe or per-
sistent cases of psychosis, resulting in APD groups hav-
ing fewer positive outcomes than control groups. This 
particular source of bias was identified in a minority of 
the cohort studies used, but was not accounted for.51,55 
Most of the studies were based on relatively small sample 
sizes, which may have failed to adequately represent the 
broad phenomenological landscape of psychosis in epi-
lepsy. Such small pilot studies are also unlikely to detect 
the rarer adverse effects of antipsychotics, such as cardiac 
arrhythmias or respiratory complications. Another lim-
itation worth considering is regression toward the mean; 
in patients with severe psychosis or particularly high sei-
zure frequency, reported improvement in symptoms may 
have partially been a result of this phenomenon, which 
could overstate the impact of APDs in the case series. 
This should be considered in those included studies that 
reported psychosis and seizure frequency outcomes as 
changes from baseline, that is, improvements in psychotic 
symptoms or increased/decreased seizure frequency.

6.2 | APDs and seizure outcomes

Considering the literature more broadly, the effects of an-
tipsychotics on seizure frequency in people with epilepsy 
remains equivocal. Certain atypical APDs are associated 
with an increased seizure risk.24 Three structurally related 
atypical APDs (clozapine, olanzapine, and quetiapine) 
have been linked to an increased prevalence of seizures 
compared to placebo in a large meta- analysis,30,56 al-
though the evidence is clearest for clozapine. Analysis of 
UK- based primary care cohorts suggests that the rates of 
seizures were not significantly different for olanzapine and 
quetiapine compared to other atypical antipsychotics.57 
However, in people with dementia, seizure rates were 
significantly elevated.58 This implies that extrapolating 
evidence from individuals without existing neurological 

disease may not always be appropriate. We should note 
that the statistical power of the studies included in our 
review is considerably less than that of larger studies of 
seizure risk in the general population, meaning that there 
may be smaller effects we would be unable to observe.

Certain factors, such as APD initiation even at low 
doses, maintenance at high doses, and duration of ex-
posure, have been associated with increased seizure in-
cidence both in people with and those without epilepsy, 
affecting individuals with epilepsy to a greater extent.59–61 
The relationship of seizure frequency with dose or speed 
of titration remains unclear, although large dose escala-
tions and altered drug–drug interactions are thought to 
increase risk of seizures.58,62

Mechanistically, clozapine has been shown to attenu-
ate chloride currents in isolated neural tissue63 and gen-
erate aberrant electrophysiology in induced pluripotent 
stem neural cell lines.64 In humans, clozapine and olan-
zapine have been associated with EEG abnormalities.56,62 
However, the significance of these findings in the patho-
genesis of APD- related seizures in humans remains un-
clear. Clozapine has also been shown to prolong seizures 
in electroconvulsive therapy, providing indirect evidence 
of its role in seizure pathology.65

It also remains uncertain whether seizures following 
APD administration can be attributed solely to the APDs 
or to an individual's underlying epilepsy vulnerability, be-
cause most studies do not control for this.66 The adjunc-
tive use of ASMs appears essential for effective seizure 
control, as they have demonstrated strong potential for 
seizure management58 even in the presence of APDs, as 
indicated by Langosch and Trimble.44

Weighing the risk between psychiatric symptoms and 
seizure outcomes is challenging due to the complex and 
reciprocal relationship between them. Improving psy-
chosis outcomes, for instance, may increase compliance 
with ASMs, leading to better overall seizure control.66 
Alternatively, improved seizure control may extinguish 
psychiatric sequelae.

6.3 | Future research

This review has several important implications. Regarding 
research, there is an urgent need for high- quality rand-
omized controlled trial evidence of APDs for psychosis 
in epilepsy, especially because included studies suggest 
there may be a possibility of APDs worsening outcomes 
in people with epilepsy, notwithstanding the issue of 
confounding by indication. Given that several accept-
ably sized nonrandomized studies have already been con-
ducted, it seems feasible that an adequately powered trial 
may be performed. Multisite international collaborations 
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involving low and middle income countries, where inci-
dences of psychosis67 and epilepsy68 remain prevalent, 
may be beneficial in generating adequately powered and 
representative studies. In lieu of an RCT, a large cohort 
study would also provide useful comparative data.

A major limitation of the included studies is the lack 
of validated rating scales when measuring changes in ep-
ilepsy and psychosis outcomes. Future research should 
employ tools such as the Positive and Negative Syndrome 
Scale, which is most commonly used to quantify and 
track changes in psychotic symptoms over time, despite 
its limitations in capturing cognitive, motivational, and 
functional deficits,69 which may be highly represented in 
epileptic psychosis.7 As highlighted in a recent review,70 
several rating scales for epilepsy outcomes have also been 
developed, such as the National Hospital Seizure Severity 
Scale71 and the Personal Impact of Epilepsy Scale.72 The 
latter of these considers multiple dimensions of epilepsy 
severity, incorporating quality of life, adverse events, and 
seizure impact measures.70 Use of such scales will facil-
itate a more robust and objective assessment of APD ef-
ficacy and safety across studies, allowing researchers to 
adjust analyses for the severity of psychotic symptoms.

6.4 | Clinical implications

Prescribers can be reassured that most antipsychotics do 
not appear to increase seizure risk.44–46,52,54,55 This state-
ment is qualified by the possibility that poor case defini-
tion, inadequate monitoring, and incomplete reporting 
meant that adverse events may have not been captured 
precisely or reliably.73 We found no evidence favoring any 
particular antipsychotic, and it seemed that those selected 
in studies were not done so systematically, but instead 
based on pragmatic considerations and clinician prefer-
ences. Interestingly, results from Adachi et  al.47,48 sug-
gest a greater improvement in psychosis outcomes when 
antipsychotics are administered before, rather than after, 
the onset of psychotic episodes, stressing the importance 
of early identification and management of psychosis in 
this population.74 Given the lack of data on APD efficacy 
in people with epilepsy, guidelines emphasize the impor-
tance of a multidisciplinary approach involving epileptol-
ogists, psychiatrists, psychologists, and other health care 
professionals. In some cases, appropriate seizure control 
may be sufficient to treat ictal and postictal psychosis; 
however, further psychopharmacological treatment is 
sometimes necessary.66 In this instance, high- potency 
typical APDs, along with risperidone, amisulpride, and 
aripiprazole, have been suggested to have the lowest risk 
of seizure exacerbation, whereas low- potency typical 
APDs such as chlorpromazine, loxapine, and zotepine are 

considered among the highest risk. Due to complex phar-
macokinetics and the inability to withdraw quickly, depot 
antipsychotic formulations are also considered inappro-
priate in epileptic psychoses.75

Psychosis in epilepsy is a severe comorbidity. Therefore, 
until further data or alternative treatments emerge, anti-
psychotics still stand as a reasonable approach for man-
aging psychosis in epilepsy, given careful monitoring and 
sound clinical judgment.

7  |  CONCLUSIONS

In summary, there is scant high- quality and reliable evi-
dence on the use of antipsychotics in epilepsy. Thus, no 
definitive conclusions can be drawn regarding the effec-
tiveness or safety of these drugs, but the available evidence 
suggests that they are unlikely to substantially increase 
seizure frequency in the management of psychotic disor-
ders in epilepsy. The field would benefit from the execu-
tion of a well- designed RCT or a cohort study carefully 
adjusting for baseline confounding variables.
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