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Anticonvulsants in bebavioral symptoms of dementia

evaluated carbamazepine, only one of which demonstrated an improvement in
the Brief Psychiatric Rating Scale measuring agitation, bostility, psychosis,
and withdrawal/depression (effect size: 1.13; 95% confidence interval [CI]:
0.54—1.73) relative to placebo. Adverse effects were more common in patients
receiving carbamazepine (20/27; 74%) relative to placebo (5/24; 21%). There
is low quality evidence that oxcarbazepine is likely ineffective and that topira-
mate may be comparable to risperidone. Conclusion: Anticonvulsants are
unlikely to be effective in BPSD, although the quality of existing evidence is low.
(Am J Geriatr Psychiatry 2024; HN:HE-HEE)

Highlights

ical symptoms of dementia (BPSD)?
¢ What is the main finding of this study?

dence is low.
¢ What is the meaning of the finding?

e What is the primary question addressed by this study?
What is the efficacy and safety of non-benzodiazepine anticonvulsants for treating behavioral and psycholog-

Our systematic review of clinical trials found that non-benzodiazepine anticonvulsants (i.e., carbamazepine,
oxcarbazepine, valproate preparations, topiramate) are unlikely to be effective in BPSD, and may be associ-
ated with a higher prevalence of adverse effects than comparator treatments. The quality of existing evi-

Existing evidence does not support the use of non-benzodiazepine anticonvulsants as treatment for BPSD.

INTRODUCTION

ehavioral and psychological symptoms of

dementia (BPSD) are common in people with
dementia' and impart a substantial burden to
patients, caregivers, and the healthcare system. Spe-
cifically, BPSD can result in caregiver burnout, nurs-
ing home placement,” and increased costs of care.’
While non-pharmacological interventions are first
line treatment of BPSD," pharmacological treatment
may be required in many.” Consequently, it is impor-
tant for clinicians and decision makers to understand
the risks and benefits of medications used for treating
BPSD in older adults.

Antipsychotics are the most studied class of med-
ication for the treatment of BPSD and are often
used off label for this indication.® However, the
benefits of antipsychotic treatment for symptom
management in patients with BPSD appear small
and must be balanced against recent studies
documenting a higher risk of mortality in patients
with dementia than previously estimated.”

Antidepressants have also been studied in the treat-
ment of BPSD with evidence both from RCTs® and
systematic reviews.’ However, a recent systematic
review did not show strong support for antidepres-
sants in the treatment of depressive symptoms in
dementia.'’ Thus, there continues to be a need for
other agents as the net benefit for commonly used
medications is small.

Anticonvulsants used in the treatment of mood
disorders have also been studied as potential treat-
ments for BPSD. The means through which anticon-
vulsants confer benefit for BPSD are unknown and
likely vary according to the individual agent used.
Possible mechanisms include increasing GABAergic
inhibitory neurotransmission, decreasing glutamater-
gic neurotransmission, inhibition of voltage-depen-
dent sodium or calcium channels, and impacting
intracellular signaling pathways.'"'* However, evi-
dence for the effectiveness and safety of anticonvul-
sants for treating BPSD is limited. Specifically, there
are several descriptive reviews regarding the use of
anticonvulsants for BPSD'*'* and a Cochrane review
focusing on valproic acid that was first published in
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TABLE 1. Summary of Inclusion Criteria

Category Criteria

Population(s) Individuals with dementia and BPSD living in the
community, long term care or in specialized
longer stay settings.

All anticonvulsants for BPSD including valproic
acid, gabapentin, pregabalin, carbamazepine,
phenytoin, topiramate, levetiracetam, zonisa-
mide, oxcarbazepine, lamotrigine and pheno-
barbital. Benzodiazepines excluded.

Placebo, no intervention, or other active treat-
ments including both non-pharmacologic or
pharmacologic treatments.

Primary outcomes: We will consider trials that
use validated measures of BPSD such as
1. Neuropsychiatric Inventory
2. Cohen-Mansfield Agitation Inventory
3. Brief Psychiatric Rating Scale
4. Clinical Global Impression Scale
Secondary outcomes:

1. Caregiver burden and quality of life

2. Placement in long term care facility from
home

3. Serious adverse effects

4. Treatment discontinuation due to serious
adverse effects

Randomized control trials and crossover trials.

Any duration of follow-up longer than 2 weeks.

Intervention

Control

Outcomes

Study design
timing

Inclusion criteria summarized from systematic review protocol
(reference #19).

2004" and most recently updated in 2018.'° Network
meta-analyses have examined all pharmacological
interventions for BPSD'” and the comparative efficacy
of non-pharmacological and pharmacological inter-
ventions.'® However, these studies considered anti-
convulsants as a single class of medications, which
may obscure individual treatment benefits given their
pharmacological heterogeneity. Moreover, to the best
of our knowledge, there have been no systematic
reviews examining the current evidence on individual
anticonvulsants in the treatment of BPSD. Accord-
ingly, we conducted a systematic review to assess the
quality of evidence regarding the use of anticonvul-
sants for BPSD and examine the efficacy and safety of
these drugs for this indication. Our specific objectives
were to examine whether anticonvulsants improve
patient (e.g., decrease in agitation or aggression and
nursing home placement) and caregiver (e.g., burden,
quality of life) outcomes in BPSD, whether these
drugs differ in the risk of serious adverse events, and
whether anticonvulsant treatment effects vary by
type of dementia, setting in which the intervention is
administered and concomitant pharmacotherapy.
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METHODS

Our study protocol was registered with the inter-
national prospective register of systematic reviews
(PROSPERO CRD42017079826) and is described else-
where in detail but summarized below."”

Eligibility Criteria

We included randomized controlled trials of trials
of non-benzodiazepine anticonvulsants (i.e., valproic
acid, gabapentin, pregabalin, carbamazepine, phenyt-
oin, topiramate, levetiracetam, zonisamide, oxcarba-
zepine, lamotrigine and phenobarbital) in patients
with BPSD residing in the community, long term care
facilities, or individuals followed at specialized geriat-
ric assessment and psychogeriatric units (see Table 1
for eligibility criteria). We included trials comparing
anticonvulsants to a variety of control conditions,
including placebo, no intervention, or other pharma-
cologic or non-pharmacologic interventions. We
excluded trials evaluating the efficacy of anticonvul-
sants for seizure disorders and studies conducted in
acute care hospitals other than psychogeriatric units
to avoid confounding by factors related to acute ill-
ness. As dementia can occur in younger adults, we
did not limit the search to older adults. We included
trials where the diagnosis of dementia was ascer-
tained by clinical interview and exam using criteria
specified by the Diagnostic and Statistical Manual of
Mental Disorders (DSM) third, fourth or fifth editions,
International Statistical Classification of Diseases
and Related Health Problems tenth revision (ICD-10),
or internationally recognized criteria such as the
National Institute of Neurological and Communica-
tive Disorders and Stroke-Alzheimer’s Disease and
Related Disorders Association (NINCDS-ADRDA).

Outcomes

The primary outcome was the change in behavior
score measured using validated scales (see Table 1
and Supplemental Appendix for specific scales).'” We
also considered trials presenting the change in behav-
ior as a dichotomous outcome and trials that mea-
sured outcomes using the Brief Agitation Rating scale
and other less known scales, such as the RAGE
scale.20 Secondary outcomes included caregiver
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burden and quality of life, placement in long term
care facility, rates of adverse events, and the occur-
rence of serious adverse effects, as defined by FDA or
treatment discontinuation due to adverse effect.

Information Sources and Search Strategy

We searched five databases (Cochrane Central
Register of Controlled Trials, Web of Science Update,
Ovid MEDLINE, Ovid EMBASE, Ovid PsycInfo,) for
all potentially relevant trials published January 2023.
The search strategy was developed collaboratively
with a Clinical Services Librarian at McMaster
University (see Appendix 1 for MEDLINE strategy).
The MEDLINE search strategy was adapted for the
other databases searched. No limits were set for lan-
guage though we excluded non-English language
articles at a later stage.

Study Selection

Eligibility assessment at the title screening stage
and at the full text stage was performed indepen-
dently, in a blinded manner by two sets of reviewers
(SB, JT and JH, HA). Disagreements between
reviewers were resolved by consensus and discussion
with a third reviewer.

Data Collection Process

Data extraction was managed through Covidence
software (Covidence systematic review software, Ver-
itas Health Innovation, Melbourne, Australia). Two
authors (SB and SD) independently extracted trial
data, and a third author (JT) reviewed the extracted
data for discrepancies. We extracted data regarding
study sample/patient characteristics (e.g., age, sex,
comorbidities, etc.), diagnosis and types of dementia,
stage or severity of dementia (defined using Mini
Mental Status Exam or the Clinical Dementia Rating
Scale), trial setting, support and sponsorship, starting
and average dose of anticonvulsants, nature of com-
parison intervention (if applicable), patient follow-up,
reasons for withdrawals and primary and secondary
outcomes. We also extracted information about trial
design features on masking, whether parallel group
or cross-over, features of randomization, and sample
size calculation, as well as any additional data needed
to ascertain risk of bias, dropout rates and reasons

why, and comments on success of masking, given the
possibility of side effects unmasking patients.

Assessment of Risk of Bias in Included Trials

Two authors (SB, SD) assessed the quality of
included studies using the standard Cochrane risk of
bias tool”' (version 1) in Covidence. Criteria examined
for quality included sequence generation, allocation
concealment, blinding of participants and personnel,
blinding of outcome assessors, incomplete outcome
data, and selective outcome reporting and other sour-
ces of bias. Each element was rated as high, low or
unclear. JT reviewed the results for discrepancies, and
these were resolved by consensus.

Narrative Summary

Because some anticonvulsants were evaluated in
only a single trial and there was heterogeneity in the
outcome measures and quality of reporting, we could
not conduct a formal meta-analysis of effect estimates.
Consequently, we used the synthesis without meta-
analysis (SWiM)* in systematic reviews guidelines to
structure the synthesis.

RESULTS
Study Selection

The literature search identified 4320 Ccitations
(Fig. 1). After excluding duplicates and reviewing
titles and abstracts, we assessed 89 studies for full-
text eligibility. Seventy-six studies were subsequently
excluded for various reasons (Fig. 1), resulting in
eleven randomized controlled trials meeting our
inclusion criteria. Five randomized trials of valproic
acid were abstracted in a recently published high
quality systematic review which was also included at
the full text stage, making the total number of
included studies twelve. No additional studies on val-
proic acid were identified in our search and we have
summarized the results from the systematic review.
We calculated inter-rater reliability using Covidence
software. At the title screening stage, the percent
agreement was 97% and disagreement calculated by
Cohen’s kappa was 0.51 representing moderate
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FIGURE 1. PRISMA flow chart.
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TABLE 2. Risk of Bias Within Studies

Cooney  Tariot

1996 1998

Sequence generation
Allocation concealment
Blinding of participants
Blinding of outcome assessors
Incomplete outcomes
Selective reporting

Other bias

Olin Sommer
2001 2009 2010

Mowla

disagreement. At the full text screening stage, percent
agreement was 85% and Cohen’s kappa was 0.50.

Risk of Bias in Studies

The risk of bias in trials of carbamazepine, oxcarba-
zepine and topiramate was rated as high (Table 2).
Specifically, of the five trials from which data could
be extracted, only two described sequence allocation
and none described allocation concealment. Although
all trials provided information on blinding of partici-
pants and assessors, three trials had incomplete
reporting of outcomes, and all trials had small sample
sizes and durations of follow-up (i.e., 4—12 weeks)
that are likely too short to ascertain the efficacy and
safety of anticonvulsants for BPSD. The quality of
randomized trials comparing valproic acid to placebo
was assessed by two authors of a systematic review
published in 2018, which found that studies were gen-
erally of moderate quality. However, only one of five
studies reported on random sequence generation and
only two studies reported on allocation concealment,
raising the possibility of selection bias.

Study Characteristics

The trials were conducted from 1982 to 2009 across
numerous countries, including the United States,
Norway, Iran, United Kingdom, and Scotland
(Table 3). Participants were recruited from a hospital,
specialist outpatient clinics, nursing homes, and a
group home. The mean age across trials ranged from
74.7 to 84 years and the baseline cognitive status as
measured by the MMSE ranged from 0 in one trial of

patients in a group home to 18.4 in a trial where the
participants attended an outpatient clinic.

Results of Individual Studies
Carbamazepine

We identified 4 trials of carbamazepine that met
the inclusion criteria.” *° Generally, trials were rated
as low quality and high risk of bias, with small sam-
ple sizes, incomplete reporting of outcomes, and short
durations of follow-up (Table 4).

In a crossover double-blind trial, six patients (aver-
age age 77.2 years) received up to 300 mg of carba-
mazepine twice a day or placebo for 8 weeks, with a
one-week washout period between interventions.”
The primary outcome was the RAGE scale.”’ While
the trial concluded that there was a statistically signif-
icant difference in the outcome, the magnitude or clin-
ical significance of this result could not be determined
because baseline and follow-up data were not
provided.

Another United States trial randomized 51 resi-
dents from multiple nursing homes to receive either
carbamazepine (n = 27) or placebo (n = 24).% The
mean age of participants was 86 years, with a mean
duration of nursing home residence of 3.4 years. The
average baseline BPRS and MMSE scores were 54.2
and 6.0, respectively. The modal dose of carbamaze-
pine in the treatment group was 300 mg per day, and
the primary outcome was the change in BPRS score.
The a priori length of this trial is unknown as the trial
was terminated early at 6 weeks based on a planned
interim efficacy analysis. The BPRS score declined by
7.7 (SD = 5.7) points in the carbamazepine group and

Am J Geriatr Psychiatry Il HE, HE 2024
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0.9 (SD = 6.3) points in the placebo group, resulting in
an effect size of 1.13 (95% confidence interval [CI]:
0.54—1.73). In an analysis of caregiver burden, staff
reported that the time required to attend to behav-
ioral problems decreased in 74% of patients receiving
carbamazepine (20 of 27), compared with 21% (5 of
24) of patients receiving placebo. Side effects were
reported in 59% (16 of 27) and 29% (7 of 24) carba-
mazepine- and placebo-treated patients, respectively
(p = 0.03), with two individuals reported to have clini-
cally significant adverse effects of ataxia and tics.

A third trial enrolled 21 patients randomized to
either carbamazepine (n = 9) or placebo (n = 12) fol-
lowing an inadequate response to antipsychotics.
Patients were recruited through a pharmacology pro-
gram in a specialized Alzheimer’s research centre in
the United States and had a mean age of 74.7 years.”’
Five patients withdrew from the trial because of lack
of efficacy (n = 3), cognitive worsening (n = 1) and
cerebrovascular accident (n = 1). The mean carbamaz-
epine dose at the end of the trial was 388 mg per day.
The primary outcomes were total BPRS score and
Clinical Global Impression (CGI) scale . At the end of
6 weeks, there was no statistically significant differ-
ence between carbamazepine and placebo in either
outcome. However, the trial was underpowered,
given that total enrollment fell short of the target sam-
ple size of 61 participants determined by the investi-
gators’ sample size calculation.

A trial available only in abstract form reported on
19 female inpatients randomized to either carbamaze-
pine or placebo in a cross-over fashion, each for four
weeks.”* Although the trial concluded that carbamaz-
epine did not affect over-activity as measured by a
ward behavior rating scale, we could not extract fur-
ther data or perform a risk of bias assessment with
the available information.

Other than reporting of adverse effects in two of
the four studies, no other secondary outcomes were
assessed and reported.

Oxcarbazepine

We identified one 8-week randomized control trial
of 103 nursing home residents in Norway that
comparing oxcarbazepine (up to 900 mg per day)
to placebo.”” There were no statistically significant
differences in either the primary outcome of change
in the NPI-NH agitation/aggression subscale and in
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TABLE 4. Trials of Carbamazepine for BPSD

Number Enrolled Outcome Risk of Bias Benefit Harm
Tariot, 1998 51 BPRS, CGI High Yes Yes
Olin, 2001 21 BPRS, CGI High No Unclear
Cooney, 1996 6 RAGE scale High Unclear Incomplete report,
sedation in 1 participant
Chambers, 1982 19 Clifton assessment schedule Unable to assess No Not reported

secondary outcomes of changes in the Brief Agitation
Rating Scale (BARS) and NPI-NH total burden score.
The study was powered to detect a moderate differ-
ence of 1.2 on the NPI-NH agitation/aggression sub-
scale. Of the 103 participants, a total of 63 (61.2%)
experienced adverse effects. Specifically, adverse
effects were reported in 75% (n = 39) and 47% (n = 24)
of oxcarbazepine- and placebo-treated patients,
respectively, with 50% of those randomized to oxcar-
bazepine experiencing a nervous system side effect (e.
g., ataxia, fainting, sedation) compared to 7.8 % of
those receiving placebo. The proportion of patients
withdrawing from treatment was higher among
patients randomized to oxcarbazepine (28.8% wvs.
9.8%). Because of the large and unequal number of
dropouts and the use of last observation carried for-
ward for the imputation of missing values rather than
more robust methods for handling missing data, the
risk of bias was deemed high. No other secondary
outcomes were reported in this study.

Topiramate

We identified one 8-week trial of 48 outpatients in
Iran randomized to either topiramate (n = 21) or risperi-
done (n = 20).”® There were no statistically significant
differences between topiramate and risperidone in
NPI1, NPI2, total NPI and the CMAI, and both groups
showed a decrease in symptoms over the trial period.
Four topiramate-treated patients withdrew due to side
effects compared with 3 from the risperidone group (e.
g., akathisia, gastrointestinal disturbances). These
patients were not included in the analysis. Secondary
outcomes such as caregiver burden or time to nursing
home placement were not reported in this study.

Valproate preparations

We identified one good quality systematic review,
completed in 2018, summarizing evidence from five
clinical trials” ™ of 450 patients who were

randomized to either valproic acid or placebo
(Table 5).'° The systematic review was an update of a
2004 Cochrane review with a 2009 update. It had well
defined inclusion and exclusion criteria, a comprehen-
sive search, and assessment of risk of bias of individ-
ual studies. Two trials of 202 participants provided
moderate quality evidence that valproic acid has little
to no effect in reducing the total BPRS score (mean
difference [MD] 0.23; 95% CI: -2.14 to 2.59) or BPRS
agitation score (MD -0.67, 95% CI: -1.49 to 0.15).

In terms of adverse effects, the systematic review
authors undertook a meta-analysis of three studies
(n = 381 participants) showing a higher rate of
adverse effects among valproate-treated patients rela-
tive to controls (odds ratio [OR] 2.02, 95% CI: 1.30
—3.14). Similarly, pooled analysis of two trials involv-
ing 228 participants found that valproate-treated
patients were more likely to experience serious
adverse effects (OR 4.77, 95% CI: 1.00—22.74). How-
ever, authors rated data regarding adverse effects to
be of low quality and there was a high risk of hetero-
geneity for this analysis (I* = 68%). No study reported
on caregiver burden or other patient and caregiver
outcomes. Furthermore, no study compared dival-
proex preparations directly with other pharmacologi-
cal or non-pharmacological interventions.

Other anticonvulsants

We did not find any trials evaluating gabapentin,
pregabalin, phenytoin, levetiracetam, zonisamide,
lamotrigine, or phenobarbital as treatments of BPSD
that met our eligibility criteria. Although there are case
studies and series describing the use of pregabalin and
gabapentin for BPSD,* no randomized trials of these
agents were available as of the time of this review.

Synthesis of Results

Overall, there is low quality evidence evaluating
the use of anticonvulsants in older adults with BPSD.

Am J Geriatr Psychiatry Il HE, HE 2024
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While carbamazepine has been studied in four trials,
the overall quality of evidence is low. The largest trial
with 51 participants and a positive result ended early
due to an interim analysis, which may have overesti-
mated the result.” All trials were limited by small
sample sizes and reporting was incomplete in three of
the five trials for which data could be abstracted.
Moreover, follow-up periods ranged from 4 to 12
weeks, a period that is too short for accurately ascer-
taining the efficacy and safety of treatments for BPSD.
Furthermore, methods for handling missing data
were poorly described and differential loss to follow-
up was observed in the trial of oxcarbazepine. There
were insufficient data to determine the relative effi-
cacy and safety of anticonvulsants in different popu-
lations of individuals with BPSD (e.g., community
dwelling, long-term care, type of dementia), and few
trials captured information on secondary outcomes
such as adverse effects and caregiver- or patient-
related impacts (e.g., caregiver burden). The low qual-
ity of available literature and the associated high risk
of bias precludes drawing firm inferences about the
efficacy and safety of non-benzodiazepine anticonvul-
sants for the treatment of BPSD.

DISCUSSION

We found six trials and one systematic review eval-
uating the efficacy and safety of carbamazepine, val-
proate preparations, oxcarbazepine and topiramate
as treatment of BPSD in dementia. Although carba-
mazepine was evaluated in four trials, these were lim-
ited by insufficient power and incomplete outcome
reporting, precluding our ability to conduct a meta-
analysis and draw conclusions about the efficacy and
safety of this drug. Five trials of valproate prepara-
tions were summarized in a recently updated system-
atic review, which found moderate quality of
evidence for little to no effect of these drugs. The evi-
dence base for topiramate and oxcarbazepine was
limited to one trial for each drug, and we did not
identify trials of other agents used in anxiety or mood
disorders, such as gabapentin and pregabalin. Over-
all, the evidence is not sufficiently robust to recom-
mend the use of anticonvulsants in the treatment of
BPSD in dementia. Although our findings align with
past reviews on this topic addressing individual
groups, we have updated and summarized the
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findings and quality of the available evidence using
established systematic review methods.

Our review has important implications for clinical
practice. Behavioral symptoms in dementia are a
complex cluster of symptoms of varied etiology and
definition. Specifically, such symptoms may reflect
factors such as patient personality, neurodegenera-
tion, co-existing symptoms, caregiver traits and inter-
actions, and the environment or setting in which the
patient resides. In this context, it is perhaps not sur-
prising that the evidence supporting pharmacologic
approaches to managing behavioural symptoms is
weak, given that drug therapy alone is unlikely to
address the many underlying factors contributing to
behavioural symptoms in individuals with dementia.
Moreover, there are ethical considerations and other
challenges when conducting randomized trials of
psychotropic medication for agitation in BPSD,
including the use of placebos relative to active compa-
rators that may mitigate symptoms. Although the evi-
dence for antipsychotics and antidepressants is
generally more robust than that for anticonvulsants,
these agents would similarly be of limited use if the
onset of behavioural symptoms is related to factors
not amenable to treatment with these drugs. Conse-
quently, given the multifactorial etiology of BPSD,
there is likely no single "magic bullet" for mitigating
these symptoms.” Instead, a suite of interventions
comprising drug and non-drug therapies is needed to
provide person-centred therapy customized to
addressing the factors contributing to BPSD in each
individual.”” Notably, a recent systematic review and
network meta-analysis concluded that nonpharmaco-
logic interventions appeared more effective than drug
therapy for BPSD.'® Future work evaluating whether
pharmacologic therapy can augment the benefits of
non-pharmacologic approaches and defining which
patients would benefit from drug therapy is needed.

Our systematic review has some limitations. We
amended the protocol to include high quality system-
atic reviews. Specifically, as a well-done systematic
review and meta-analysis was available for valproate
preparations, we abstracted the information from the
review rather than replicate this work. In addition,
given the small number of trials identified, we
included a trial that used DSM III diagnosis of
dementia and other trials that used outcome measures
not specifically mentioned in the protocol, such as the
RAGE scale and the ward behavior rating scale. We
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could not conduct a meta-analysis of the abstracted
data because of incomplete reporting, heterogeneity
in outcome ascertainment and the limited number of
trials available for oxcarbazepine and topiramate.

Some limitations were related to the current avail-
ability level of evidence. None of the trials reported on
the effect of these medications on caregiver burden out-
comes in the community or time to placement in LTC
which are important outcomes. We did not identify
any trials that differentiated treatment effects by type
of dementia. Most of the trials were 6 weeks with the
range being 4—12 weeks in duration. As BPSD duration
is not limited to a few weeks and varies from weeks to
months, short trials may not accurately represent effects
over the actual course of the symptoms. Some anticon-
vulsants were not evaluated at all and the risk of bias
in the summarized trials is substantial. In addition, the
participants included in the trials were frail and with
advanced dementia. The available evidence is therefore
not generalizable to younger adults, those with early-
stage dementia or healthier individuals who are living
independently in the community. Moreover, there are
no studies exploring heterogeneity in treatment efficacy
or safety according to patient demographic characteris-
tics, including race and ethnicity.

CONCLUSIONS

In summary, we found that anticonvulsants are
generally not effective treatments for BPSD and that
they may be associated with a higher prevalence of
adverse events. However, the quality of the extant lit-
erature is low. Future studies of anticonvulsants in
BPSD should address concerns about study quality
identified in our review. Further, trials of other anti-
convulsants, such as pregabalin or gabapentin, are
needed to understand the risks and benefits of these
drugs in patients with BPSD.

AUTHOR CONTRIBUTIONS

Sophiya Benjamin: Conceptualization, Methodology,
Title and full text screening, Data extraction, Analysis,
Writing. This project was completed as part of the Duke-
NIH Clinical Research Training Program, Masters in
Health Sciences Joanne MW Ho: Title and full text
screening, review of methodology, manuscript review;

Am J Geriatr Psychiatry Il HE, HE 2024



Jennifer Tung: Title and full text screening, Data extrac-
tion, Manuscript review Saumil Dholakia: Title and full
text screening, Data extraction, Manuscript review;
Howard An: Title and full text screening, Tony Anto-
niou: Manuscript editing and review; Stephanie Sanger:
Search Strategy, Database searches, Updates of searches as
needed; John Williams Jr: Review and input into method-
ology, Manuscript review and editing.

DATA STATEMENT

Presented at the 11th Canadian Conference on Demen-
tia Nov 2—4, 2023, Toronto, Canada.

Benjamin et al.

DISCLOSURES

The authors have no disclosures to report.

FUNDING

Subscription to Covidence was supported by Grant,
Canadian Centre for Aging and Brain Health Innovation
(CABHI). Publication fees for protocol supported by
Ontario Centres for Learning, Research and Innovation
(CLRI).

References

1. Savva GM, Zaccai J, Matthews FE, et al: Prevalence, correlates
and course of behavioural and psychological symptoms of
dementia in the population. Br J Psychiatry 2009; 194(3):212-
219;d0i:10.1192/bjp.bp.108.049619

2. Yaffe K, Fox P, Newcomer R, et al: Patient and caregiver charac-
teristics and nursing home placement in patients with dementia.
J Am Med Assoc 2002; 287(16):2090-2097;d0i:10.1001/jama.
287.16.2090

3. Herrmann N, Lanctot KL, Sambrook R, et al: The contribution of
neuropsychiatric symptoms to the cost of dementia care. Int J
Geriatr Psychiatry 2006; 21(10):972-976;d0oi:10.1002/gps.1594

4. Lyketsos CG, Colenda CC, Beck C, et al: Position statement of the
American Association for geriatric psychiatry regarding princi-
ples of care for patients with dementia resulting from Alzheimer
disease. Am J Geriatr Psychiatry 2006; 14(7):561-572;
doi:10.1097/01.JGP.0000221334.65330.55

5. Reus VI, Fochtmann LJ, Eyler AE, et al: The American psychiatric
association practice guideline on the use of antipsychotics to treat
agitation or psychosis in patients with dementia. Am J Psychiatry
2016; 173(5):543-546;doi:10.1176/appi.ajp.2015.173501

6. John M, Eisenberg Center for Clinical Decisions and Communica-
tions Science: Off-label use of atypical antipsychotics: an update.
Comparative Effectiveness Review Summary Guides for Clini-
cians [Internet], Rockville (MD): Agency for Healthcare Research
and Quality (US), 2012

7. Miihlbauer V, Mohler R, Dichter MN, et al: Antipsychotics for agi-
tation and psychosis in people with Alzheimer’s disease and vas-
cular dementia. Cochrane Database Syst Rev 2021; 12(12):
CDO013304;d0i:10.1002/14651858.CD013304.pub2

8. Porsteinsson AP, Drye LT, Pollock BG, et al: Effect of citalopram
on agitation in Alzheimer disease: the CitAD randomized clinical
trial. JAMA 2014; 311(7):682-691;d0i:10.1001/jama.2014.93

9. Seitz DP, Adunuri N, Gill SS, et al: Antidepressants for agitation
and psychosis in dementia. Cochrane Database System Rev
2011; (2):CD008191;d0i:10.1002/14651858.cd008191.pub2

10. Dudas R, Malouf R, Mccleery J, et al: Antidepressants for treating
depression in dementia. Cochrane Database Syst Rev 2018; 8(8):
CD003944;d0i:10.1002/14651858.CD003944.pub2

11. Landmark CJ, Johannessen SI: Modifications of antiepileptic
drugs for improved tolerability and efficacy. Perspect Med Chem
2008; 2:21-39;d0i:10.1177/1177391x0800200001

Am J Geriatr Psychiatry Il HE, HE 2024

12. Ambrésio AF, Soares-da-Silva P, Carvalho CM, et al: Mechanisms
of action of carbamazepine and its derivatives, oxcarbazepine,
BIA 2-093, and BIA 2-024. Neurochem Res 2002; 27(1-2):121-
130;d0i:10.1023/A:1014814924965

13. Gallagher D, Herrmann N: Antiepileptic drugs for the treatment
of agitation and aggression in dementia: do they have a place in
therapy? Drugs 2014; 74(15):1747-1755;d0i:10.1007/540265-
014-0293-6

14. Konovalov S, Muralee S, Tampi RR: Anticonvulsants for the treat-
ment of behavioral and psychological symptoms of dementia: a
literature review. Int Psychogeriatr 2008; 20(2):293-308;
d0i:10.1017/51041610207006540

15. Lonergan E, Luxenberg J: Valproate preparations for agitation in
dementia. Cochrane Database Syst Rev 2009; 10:CD003945;
d0i:10.1002/14651858.CD003945.pub3

16. Baillon SF, Narayana U, Luxenberg JS, et al: Valproate prepa-
rations for agitation in dementia. Cochrane Database Syst
Rev 2018; 10:CD003945;d0i:10.1002/14651858.CD003945.
pub4

17. Kongpakwattana K, Sawangjit R, Tawankanjanachot I, et al: Phar-
macological treatments for alleviating agitation in dementia: a
systematic review and network meta-analysis. Br J Clin Pharma-
col 2018; 84(7):1445-1456;d0i:10.1111/bcp. 13604

18. Watt JA, Goodarzi Z, Veroniki AA, et al: Comparative efficacy of
interventions for aggressive and agitated behaviors in dementia a
systematic review and network meta-analysis. Ann Intern Med
2019; 171(9):633-642;d0i:10.7326/M19-0993

19. Benjamin S, Williams JW, Cotton C, et al: Anticonvulsants for
behavioral and psychological symptoms in dementia: protocol
for a systematic review. Syst Rev 2019; 8(1):118;doi:10.1186/
513643-019-1025-5

20. Patel V, Hope RA: A rating scale for aggressive behaviour in the
elderly—the RAGE. Psychol Med 1992; 22(1):211-221;
doi:10.1017/50033291700032876

21. Higgins JPT, Altman DG, Sterne JAC: Chapter 8: Assessing risk of
bias in included studies. In: Higgins JPT, Churchill R, Chandler J,
Cumpston MS, eds. Cochrane Handbook for Systematic Reviews
of Interventions, Cochrane, 2017version 5.2.0

22. Campbell M, McKenzie JE, Sowden A, et al: Synthesis without
meta-analysis (SWiM) in systematic reviews: reporting guideline.
BM]J 2020; 368:16890;d0i:10.1136/BM]J.L6890

11


https://doi.org/10.1192/bjp.bp.108.049619
https://doi.org/10.1001/jama.287.16.2090
https://doi.org/10.1001/jama.287.16.2090
https://doi.org/10.1002/gps.1594
https://doi.org/10.1097/01.JGP.0000221334.65330.55
https://doi.org/10.1176/appi.ajp.2015.173501
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0006
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0006
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0006
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0006
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0006
https://doi.org/10.1002/14651858.CD013304.pub2
https://doi.org/10.1001/jama.2014.93
https://doi.org/10.1002/14651858.cd008191.pub2
https://doi.org/10.1002/14651858.CD003944.pub2
https://doi.org/10.1177/1177391x0800200001
https://doi.org/10.1023/A:1014814924965
https://doi.org/10.1007/s40265-014-0293-6
https://doi.org/10.1007/s40265-014-0293-6
https://doi.org/10.1017/S1041610207006540
https://doi.org/10.1002/14651858.CD003945.pub3
https://doi.org/10.1002/14651858.CD003945.pub4
https://doi.org/10.1002/14651858.CD003945.pub4
https://doi.org/10.1111/bcp.13604
https://doi.org/10.7326/M19-0993
https://doi.org/10.1186/s13643-019-1025-5
https://doi.org/10.1186/s13643-019-1025-5
https://doi.org/10.1017/S0033291700032876
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0021
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0021
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0021
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0021
https://doi.org/10.1136/BMJ.L6890

Anticonvulsants in bebavioral symptoms of dementia

23.

24.

25.

26.

27.

28.

29.

30.

12

Cooney C, Mortimer A, Smith A, et al: Carbamazepine use in
aggressive behaviour associated with senile dementia. Int J Ger-
iatr Psychiatry 1996; 11:901-905;doi:10.1002/(SICD1099-1166
(199610)11:10<901::AID-GPS409>3.0.CO;2-7

Chambers CA, Bain J, Rosbottom R: Carbamazepine in senile
dementia and overactivity: a placebo controlled double blind
trial. IRCS Med Sci 1982; 10:505-506

Tariot PN, Erb R, Podgorski CA, et al: Efficacy and tolerability of
carbamazepine for agitation and aggression in dementia. Am J
Psychiatry 1998; 155:54-61;d0i:10.1176/ajp.155.1.54

Olin JT, Fox LS, Pawluczyk S, et al: A pilot randomized trial of
carbamazepine for behavioral symptoms in treatment-resistant
outpatients with Alzheimer disease. Am J Geriatr Psychiatry
2001; 9:400-405;d0i: 10.1097/00019442-200111000-00008
Sommer OH, Aga O, Cvancarova M, et al: Effect of oxcarbazepine
in the treatment of agitation and aggression in severe dementia.
Dement Geriatr Cogn Disord 2009; 27:155-163;d0i:10.1159/
000199236

Mowla A, Pani A: Comparison of topiramate and risperidone for the
treatment of behavioral disturbances of patients with Alzheimer dis-
ease: a double-blind, randomized clinical trial. J Clin Psychopharma-
col 2010; 30:40-43;d0i:10.1097/JCP.0b013e3181ca0c59
Porsteinsson AP: Placebo-controlled study of divalproex sodium
for agitation in dementia. Am J Geriatr Psychiatry 2001; 9:58-66;
doi:10.1176/appi.ajgp.9.1.58

Tariot PN, Schneider LS, Mintzer JE, et al: Safety and tolerability
of divalproex sodium in the treatment of signs and symptoms of
mania in elderly patients with dementia: results of a double-

31.

32.

33.

34.

35.

36.

37.

blind, placebo-controlled trial. Curr Ther Res Clin Exp 2001;
62:51-67;d0i:10.1016/50011-393X(01)80042-4

Tariot PN: Divalproex sodium in nursing home residents with
possible or probable Alzheimer disease complicated by agitation:
a randomized, controlled trial. Am J Geriatr Psychiatry 2005;
13:942-949;d0i:10.1176/appi.ajgp.13.11.942

Sival RC, Haffmans PM]J, Jansen PAF, et al: Sodium valproate in
the treatment of aggressive behavior in patients with dementia
—a randomized placebo controlled clinical trial. Int J Geriatr Psy-
chiatry 2002; 17:579-585;d0i:10.1002/gps.653

Herrmann N, Lanctot KL, Rothenburg LS, et al: A placebo-con-
trolled trial of wvalproate for agitation and aggression in
Alzheimer’s disease. Dement Geriatr Cogn Disord 2007; 23:116-
119;d0i:10.1159/000097757

Supasitthumrong T, Bolea-Alamanac BM, Asmer S, et al: Gabapen-
tin and pregabalin to treat aggressivity in dementia: a systematic
review and illustrative case report. Br J Clin Pharmacol 2019; 85
(4):690-703;d0i:10.1111/bcp.13844

Montori VM, Devereaux PJ, Adhikari NKJ, et al: Randomized tri-
als stopped early for benefit: a systematic review. J Am Med
Assoc 2005; 294(17):2203-2209;doi:10.1001/jama.294.17.2203
Kales HC: Common sense: addressed to geriatric psychiatrists
on the subject of behavioral and psychological symptoms of
dementia. Am J Geriatr Psychiatry 2015; 23:1209-1213;
doi:10.1016/j.jagp.2015.10.001

Kales HC, Gitlin LN, Lyketsos CG: Assessment and management
of behavioral and psychological symptoms of dementia. BMJ
(Online) 2015; 350:h369;doi:10.1136/bmj.h369

Am J Geriatr Psychiatry Il HE, HE 2024


https://doi.org/10.1002/(SICI)1099-1166(199610)11:10<901::AID-GPS409>3.0.CO;2-7
https://doi.org/10.1002/(SICI)1099-1166(199610)11:10<901::AID-GPS409>3.0.CO;2-7
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0024
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0024
http://refhub.elsevier.com/S1064-7481(24)00333-6/sbref0024
https://doi.org/10.1176/ajp.155.1.54
https://doi.org/10.1097/00019442-200111000-00008
https://doi.org/10.1159/000199236
https://doi.org/10.1159/000199236
https://doi.org/10.1097/JCP.0b013e3181ca0c59
https://doi.org/10.1176/appi.ajgp.9.1.58
https://doi.org/10.1016/S0011-393X(01)80042-4
https://doi.org/10.1176/appi.ajgp.13.11.942
https://doi.org/10.1002/gps.653
https://doi.org/10.1159/000097757
https://doi.org/10.1111/bcp.13844
https://doi.org/10.1001/jama.294.17.2203
https://doi.org/10.1016/j.jagp.2015.10.001
https://doi.org/10.1136/bmj.h369

	Anticonvulsants in the Treatment of Behavioral and Psychological Symptoms in Dementia: A Systematic Review
	INTRODUCTION
	METHODS
	Eligibility Criteria
	Outcomes

	Information Sources and Search Strategy
	Study Selection
	Data Collection Process
	Assessment of Risk of Bias in Included Trials
	Narrative Summary

	RESULTS
	Study Selection
	Risk of Bias in Studies
	Study Characteristics
	Results of Individual Studies
	Carbamazepine
	Oxcarbazepine
	Topiramate
	Valproate preparations
	Other anticonvulsants

	Synthesis of Results

	DISCUSSION
	CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	DATA STATEMENT
	DISCLOSURES
	Funding
	References


