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Abstract

Objective: To assess the efficacy,
safety, and tolerability of topiramate
for the treatment of posttraumatic
stress disorder (PTSD) in civilians.

Methods: This 12-week double-blind,
randomized, placebo-controlled study
enrolled 72 outpatients (aged 19-64
years) with a DSM-IV-TR diagnosis of
non—combat-related PTSD and a score
>50 on the Clinician-Administered PTSD
Scale (CAPS). The primary efficacy
endpoint, percent change in total CAPS
score, and secondary efficacy measures

were assessed by analysis of covariance.

Safety assessments included monitoring
of vital signs, physical examinations,
clinical laboratory parameters,
electrocardiograms, and adverse
events (AEs). The study was conducted
from October 2001 to March 2004.

Results: The intent-to-treat (ITT)
population (N=68; mean age=35 years;
87% women; 74% White) showed greater
percent reduction in total CAPS scores
with topiramate versus placebo (39.5%
vs 29.5%), but the difference was not
statistically significant (P=.31). Similarly,
higher reductions with topiramate
versus placebo were seen in the

CAPS subscale scores for symptoms

of reexperiencing (43.6% vs 34.8%),
avoidance/numbing (38.3% vs 30.6%),
and hyperarousal (36.6% vs 21.4%).
However, these differences were not
statistically significant. Six patients in the
topiramate arm had a final CAPS score
<20, whereas only 2 in the placebo arm
achieved the result (P=.075). The median
final topiramate daily dose was 100 mg/d
(range, 25—-400 mg/d), and mean+SD
treatment duration was 55+ 32 days,

showing the tolerability of the medication.

In topiramate-treated patients,

treatment-emergent AEs included
paresthesia, headache, fatigue, and
insomnia; treatment-limiting AEs included
influenza-like symptoms, agitation,
cognitive problems not otherwise
specified, and somnolence. However, a
higher rate of AE-related discontinuation
was seen in the placebo group than

in the treatment group (26% vs 18%).

Conclusions: In this 12-week civilian
PTSD study, topiramate improved

the primary and secondary outcome
measures at a higher rate than did
placebo, but the difference did not reach
statistical significance. Further adequately
powered studies may be warranted.

Trial Registration: Clinical Trials.
gov identifier: NCT00208130
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osttraumatic stress disorder (PTSD) is a major public
health problem with an estimated lifetime prevalence
of 8.3% in the general population in the US.! A study
conducted by Koenen et al? in 2017 using data from 24
countries with over 68,000 respondents showed that the
lifetime prevalence of PTSD was 3.9%. The study revealed
that the rates were higher in high-income countries
(5.6%) and lower in low- and middle-income countries.?
A broad range of potentially traumatic events common to
civilian life such as violent assault, child abuse, accidents,
kidnapping, and natural disaster may result in PTSD.?
Classified as an anxiety disorder in the Diagnostic
and Statistical Manual of Mental Disorders, Fourth

Edition, Text Revision (DSM-IV-TR),* PTSD may cause
significant levels of individual distress and functional
impairment. PTSD is defined by diagnostic criteria that
include a history of exposure to a traumatic event (or
events) and symptoms from each of the 3 symptom
clusters: intrusive recollections (cluster B), avoidance/
numbing (cluster C), and hyperarousal (cluster D).

In the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), PTSD is classified as
a trauma- and stressor-related disorder. Over the past
several decades, we have gained greater insight into
the diagnosis, treatment, and natural history of PTSD.
Standard treatments for PTSD include pharmacotherapy
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Clinical Points

- Only a few pharmacologic options for the treatment
of posttraumatic stress disorder (PTSD) have been
approved by the US Food and Drug Administration.

» Inthis pilot study on civilian PTSD, the use of
topiramate was found to be safe and demonstrated a
clinically significant reduction in PTSD symptoms.

« Further research is needed on newer pharmacologic
treatments for the management of PTSD.

and psychotherapy. Pharmacotherapy targets
symptoms such as anxiety, arousal, and depression.
Psychotherapy ranges from supportive and skills-building
approaches to exposure-based therapies that address
dysregulated traumatic memories. Both treatments
aim to alleviate symptoms and promote healing.®

The pharmacotherapeutic options for PTSD have
been primarily focused on selective serotonin reuptake
inhibitors (SSRIs) and are insufficiently developed;
most studies are open-label trials and case examples
with only a few placebo-controlled trials. Currently,
only 2 drugs, sertraline, and paroxetine, are approved
by the US Food and Drug Administration (FDA) for the
management of PTSD.%” Even among the SSRIs, there
are mixed results. Whereas sertraline and paroxetine
have shown efficacy in management of PTSD, fluoxetine
has displayed mixed results.®-!? Tricyclic antidepressants
such as amitriptyline and desipramine and the reversible
monoamine oxidase inhibitor brofaromine failed
to show any significant difference when compared
to placebo.!*"!* A study comparing imipramine and
phenelzine’® found both medications to be effective in
treating PTSD; however, both medications had significant
side effects such as dry mouth, hypotension, and
insomnia. Vilazodone, a newer antidepressant, did not
demonstrate any statistically significant improvement in
PTSD symptoms.” While atypical antipsychotics such as
olanzapine and risperidone may have a potential role in
PTSD, small sample sizes and inconclusive results plague
the data.'®! Furthermore, very few studies have tested
atypical antipsychotics as monotherapy for PTSD.?

Anticonvulsants have been found effective in
the treatment of a myriad of mental illnesses, and
carbamazepine, lamotrigine, valproic acid, and gabapentin
have been investigated for the treatment of PTSD.
However, the results have been mixed for the treatment of
PTSD. A systematic review and meta-analysis performed
by Adamou et al*! to determine the efficacy of valproic acid
in PTSD found limited evidence for its use. A randomized
double-blind placebo-controlled trial of valproic acid
in a veteran population? failed to establish efficacy in
PTSD. Other studies using anticonvulsants in PTSD were
either inconclusive or had negative results.?® Among
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antiepileptic drugs, lamotrigine showed some positive
response in PTSD; however, the data are limited.?*
A retrospective clinical series of 30 patients taking
gabapentin®® showed that it was helpful in improving
sleep and nightmares in PTSD. Similarly, data on
carbamazepine in PTSD are limited and inconclusive.?6-28
Topiramate is FDA approved for the treatment of
epilepsy and migraine prophylaxis and has several
broad-spectrum pharmacologic modes of action. It has
been investigated for its potential efficacy in treating
PTSD. Topiramate enhances y-aminobutyric acid A
(GABA,) receptor function, blocks the voltage-sensitive
sodium and calcium ion channels, acts as an antagonist
at the kainite/a-amino-3-hydroxy-5-methylisoxazole-
4-propionic acid (AMPA) subtype glutamate receptors,
inhibits the action of carbonic anhydrase, and enhances
the conductance of potassium channels.?-3! Because
of its broad-spectrum mechanisms of action, it was
hypothesized that topiramate will be effective in
treating PTSD symptoms. The primary objective of
our study was to investigate the efficacy and safety
of topiramate for the treatment of civilian PTSD.

METHODS
Study Design

This study was a 12-week, multicenter, randomized,
double-blind, placebo-controlled trial in outpatient
clinics with a 1:1 parallel-group investigation. The
study spanned a period from October 2001 to March
2004, during which data were collected, analyzed, and
evaluated. Written informed consent was obtained
from all participants, and approval was received for this
study by the institutional review boards at participating
sites. The study was conducted in compliance with
the Declaration of Helsinki, and it was registered
at ClinicalTrials.gov (identifier: NCT00208130).

The study consisted of 4 phases: screening/washout
(up to 30 days before randomization), double-blind
(titration < 8 weeks, maintenance >4 weeks), taper (~1
week), and open-label extension (12 weeks; not reported
here). Patients were sequentially randomized upon study
qualification for enrollment to receive either topiramate
or placebo in a 1:1 ratio according to computer-generated
coding. Randomization was balanced by use of permuted
blocks. Topiramate dosing was initiated at 25 mg. Dosage
was titrated weekly by 25- to 50-mg increments based
on efficacy and tolerability, and topiramate was given
twice daily with a maximum daily dose of 400 mg.

Patient Population, Inclusion Criteria,
and Exclusion Criteria

Inclusion criteria were being a man or woman aged
19 to 64 years, diagnosis of civilian, non—combat-
related PTSD according to DSM-IV-TR for more than 6
months, and a score =50 on the Clinician-Administered
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PTSD Scale®>*? on day 1. Patients with major organic
psychiatric disease, current substance dependence or
abuse (excluding nicotine or caffeine), serious or unstable
concurrent illness, medical conditions potentially
affecting drug absorption, history of nephrolithiasis or
seizures, current enrollment in a cognitive-behavioral
therapy program, or known hypersensitivity to or a prior
adverse event (AE) with topiramate, as well as pregnant
and nursing women, were excluded from the study.

Study Procedure
Interventions. Following a designated washout
period for protocol-prohibited medications (carbonic
anhydrase inhibitors, SSRIs [including fluoxetine],
tricyclic antidepressants, benzodiazepines), study
medication was started at 25 mg/d and was titrated
weekly over a maximum 8-week period to the
maximum tolerated dose until complete or near-
complete efficacy was achieved or until the maximum
dose allowed (400 mg/d) was reached. This dose
was then maintained over an additional 4 weeks.
Outcome assessments. The primary efficacy
variable was the change in the 17-item total severity
score of the CAPS®2% from baseline to the last visit
of the double-blind phase. Changes from baseline in
symptom severity for the 3 CAPS subscales (measuring
symptoms of reexperiencing, avoidance/numbing, and
hyperarousal) were also assessed. Secondary efficacy
variables consisted of changes from baseline to last visit
of the double-blind phase in scores on the Hamilton
Anxiety Rating Scale (HARS),** the Hamilton Depression
Rating Scale (HDRS),*® the Treatment Outcome PTSD
Scale (TOP-8),% and the Clinical Global Impressions
scale (CGI).*” Outcomes were assessed according to the
following schedule: (a) days 1, 28, 56, and 84: CAPS,
HDRS, and HARS; (b) days 1, 14, 42, 70, and 84:
TOP-8; (c) days 1, 7, 14, 28, 42, 56, 70, and 84: CGI.
Safety assessments including monitoring of
vital signs, clinical laboratory (blood chemistry
and complete blood count) parameters, and AEs
were performed at each visit. AEs were coded
according to the World Health Organization
Adverse Reaction Terms (WHOART) dictionary.
Statistical analysis. Efficacy analysis was conducted
on the intent-to-treat (ITT) population that included all
randomized patients who had taken > 1 dose of study
medication and had > 1 post-baseline efficacy evaluation.
SAS (version 6.12) was used for all statistical analyses.
The primary efficacy analysis for the change in CAPS
score (comparison between treatment groups) was
based on an analysis of covariance (ANCOVA) model
using treatment as qualitative factor and baseline CAPS
score as covariate. Secondary efficacy analyses of TOP-
8, HARS, and HDRS scores were analyzed by ANCOVA
using treatment as qualitative factor and its baseline
score as covariate. ANCOVA was also performed for CGI

Table 1.

Patient Disposition®

Variable Topiramate Placebo

Randomized, n 36 36

Safety population 34 (100) 35(100)

ITT population 34.(100) 34(97)

Completed 14 (41) 18 (51)

Withdrawn 20 (59) 17 (49)
Adverse event 6(18) 9(26)
Lost to follow-up 10 (29) 1(3)
Patient choice 0(0) 4(11)
Protocol violation 2(6) 10)
Other 2(6) 2(6)

Values are shown as n (%) unless otherwise noted.
Abbreviation: ITT=intent to treat.

score using treatment as qualitative factor and baseline
CAPS score as covariate. All statistical tests were 2-sided
at a significance level of .05. The temporal course of
response to treatment was examined by summarizing
the efficacy data by treatment over the time points when
the assessments were conducted. An a priori power
analysis was not performed for this study because it was
a proof-of-concept study and was exploratory in nature.

RESULTS

A total of 72 patients were randomized, and 68
patients constituted the ITT population. One patient
in the placebo group discontinued study participation
because of an AE and was considered evaluable for
safety but was not included in the ITT population. Two
patients in the topiramate group and 1 in the placebo
group were not included in either evaluation. Attrition
rates in both treatment arms of this study were high
(topiramate, 58.8%; placebo, 48.6%). A summary of
patient disposition and reasons for withdrawal is provided
in Table 1 and Figure 1. Demographic characteristics
were similar between treatment groups (Table 2). Mean
baseline CAPS total severity scores were 73.9 +18.4
(topiramate, n=25) and 78.9 + 21.4 (placebo, n=30);
PTSD scores measured with this instrument can vary
between 0 (no symptoms) and a maximum of 136 (all
symptoms most severe). Median final daily topiramate
dose was 100 mg/d (range, 25—400 mg/d). Mean + SD
topiramate treatment duration was 55.3 + 31.6 days.

The total CAPS severity score was decreased from
baseline (topiramate, —39.5% + 36.8%; placebo,
-29.5% +30.7%), but this difference did not reach
statistical significance (P=.31) (Table 3). Responder
analysis revealed final CAPS scores were <20 in 6
topiramate patients compared with 2 placebo patients
(P=.075). Mean percent change in CAPS subscale scores
for symptoms of reexperiencing (topiramate, 43.6 +44.9
vs placebo, 34.8 +41.2; P=.45), avoidance/numbing
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Figure 1.
CONSORT Diagram
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(N=72)

Total Randomized

Topiramate
(n=36)

Safety Population
(n=34)

ITT Population
(n=34)

Completed
(n=14)

Withdrawn
(n=20)

Advserse event (n=6)
Lost to follow-up (n=10)
Patient choice (n=0)
Protocol violation (n = 2)

Placebo
(n=36)

Safety Population
(n=35)

ITT Population
(n=35)

Completed
(n=18)

Withdrawn
n=17)

Advserse event (n=9)
Lost to follow-up (n=1)
Patient choice (n=4)
Protocol violation (n=1)

Other (n=2) Other (n=2)
Table 2. Table 3.
Patient Demographics Total CAPS Severity Scores?®
Topiramate Placebo Topiramate™ Placebo
Variable (n=34) (n=35) Variable (n=34) (n=34)
Age, meanSD, y 36+9 34112 Baseline 73.9£18.4 7894214
Sex, n (%) Final visit 46.5+30.3 54.7+26.1
Men 4(12) 5(14) Percent change -39.5+36.8 -29.5+30.7
Women 30(88) 30 (86)
Race, n (%) 2All values are shown as mean+SD.
’ *P=.31for comparison of percent change between the topiramate and
White 21(62) 30/(86) placebo groups.
Black 8(23) 4(11) Abbreviation: CAPS = Clinician-Administered PTSD Scale.
Other 5(15) 1(3)

(38.3+41.5vs 30.6 +36.9; P=.56), and hyperarousal
(36.6+£42.3 vs 21.4 +39.3; P=.16) were lower, but not
significantly, in topiramate versus placebo patients
(Figure 2). Mean percent change at final visit scores

of secondary efficacy measures are as follows: HARS:
topiramate, —22.2 + 62.6; placebo, —-20.4 +62.9 (P=.82);
HDRS: topiramate, —21.3 £ 55.5; placebo, —-13.1+75.4
(P=.49); TOP-8: topiramate, —46.0 + 35.3; placebo,

-31.7+41.3 (P=.11); and CGI-Severity: topiramate,
-15.9+22.2; placebo, —21.2+23.9 (P=.51). Mean total
CGI-Improvement scores were similar between treatment
groups (topiramate, 3.0 + 1.3; placebo, 3.0+ 1.6; P=.94).
AEs occurring in > 15% of topiramate-treated
patients are summarized in Table 4. The most common
treatment-emergent AEs occurring in the topiramate
group included paresthesia, headache, fatigue, and
insomnia (Table 4). The numbers of discontinuations

e4 Prim Care Companion CNS Disord 2023;25(5):23m03555 | Psychiatrist.com



Topiramate for Civilian PTSD

Figure 2.
CAPS Subscale Scores
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Abbreviation: CAPS = Clinician-Administered PTSD Scale.

Table 4.
Adverse Events®

Topiramate Placebo

(n=34), (n=35),

Adverse Event n (%) n (%)
Paresthesia 12 (35) 3(9)
Headache 8(24) 10 (29)
Fatigue 7(21) 5(14)
Insomnia 7(21) 11(31)
Diarrhea 7(21) 2 (6)
Flu-like symptoms 6(18) 5(14)
Nausea 6(18) 5(14)
Somnolence 6(18) 7(20)
Anorexia 5(15) 4(11)
Cognitive problems NOS 5(15) 2(6)
Thirst 5(15) 0(0)

2In 215% of topiramate-treated patients.
Abbreviation: NOS=not otherwise specified.

attributed to AEs for each group are listed in Table 1.
Treatment-limiting AEs occurring in the topiramate group
included influenza-like symptoms, agitation, cognitive
problems not otherwise specified, and somnolence. No
meaningful differences in any laboratory test or vital sign
parameter were documented in the treatment groups.

DISCUSSION

This double-blind, placebo-controlled study investigated
topiramate for the treatment of civilian, non—combat-
related PTSD. The mean CAPS scores in this study
represent a patient population that is moderately to
severely affected by the disease. Topiramate was safe to
use in this population. Although the topiramate group
showed a decrease in CAPS score, it was not statistically
significant compared to placebo. Even without a
statistically significant improvement in the active arm,
it is noteworthy that an almost 40-point decrease in the
CAPS scores with topiramate is considered a clinically
meaningful improvement in any setting. While there is no
standard threshold to define clinically significant change
in CAPS score, the Institute of Medicine (IOM) advises
common methods to define clinically significant change in
CAPS score as a 10-point decrease, a 30% decrease, or 2
standard deviations below pretreatment level.**# In this
study, participants in the active arm had a 39.5% decrease

in CAPS score, certainly a clinically significant change

per the IOM recommendation. However, participants in
the placebo arm improved by 29.5% as well. Our a priori
data analytic plan included the analysis of CAPS data as

a continuous variable, but future studies might consider
using more recently available cutoffs for clinical response/
remission. Similarly, the secondary efficacy measures
HARS, HDRS, TOP-8, and CGI-S could not determine any
statistically significant difference compared to placebo.

The results of the current study are consistent with the
literature. Tucker et al*! conducted a similar study in 38
patients. A greater decrease in total CAPS score was noted
with topiramate (-52.7% vs —42.0% with placebo), but
this difference was not statistically significant (P=.232).
Twice as many patients receiving topiramate as receiving
placebo achieved remission. Topiramate-treated patients
exhibited a significant percent reduction in reexperiencing
symptoms (CAPS cluster B; topiramate, 74.9%; placebo,
50.2%; P=.038) and score on the TOP-8 overall severity
scale (topiramate, 68.0%; placebo, 41.6%; P=.025).
Mean £ SD total CGI-Improvement scores (topiramate,
1.9+ 1.2; placebo, 2.6 + 1.1; P=.055) also demonstrated
marginally significant reductions favoring topiramate.
Another study conducted at Federal University of Sao
Paulo Hospital in 35 patients*? showed that topiramate
was effective in improving reexperiencing and avoidance/
numbing symptom clusters in patients with PTSD, with
82.35% of patients in the topiramate group exhibiting
improvement in PTSD symptoms. Topiramate was well
tolerated, and the mean dose was 102.94 mg/d.*

Other data investigating the role of topiramate in
PTSD are limited to civilian, non—combat-related PTSD.
A 4-week study of prospective open-label monotherapy
or adjunctive therapy* was conducted in civilians with
chronic PTSD (N =33). At week 4, total symptoms as
measured with the PTSD Checklist—Civilian Version
decreased by 49% (paired t test, P<.001), with subscale
score reductions that were similar for reexperiencing,
avoidance/numbing, and hyperarousal symptoms. A
77% response rate was documented at week 4.4

A naturalistic data review of medical records examining
open-label topiramate as monotherapy or adjunctive
therapy in civilians with chronic PTSD* was conducted
(N'=35); mean duration of treatment was 33 weeks. The
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study found that a decrease in nightmares and flashbacks
was noted in 79% and 86% of patients, respectively, with
full suppression in 50% and 54% of patients with these
symptoms.** Another double-blind, placebo-controlled
study examined topiramate as augmentation therapy in
combat veterans with chronic PTSD (N =40) for 7 weeks.*
Primary treatment outcomes reflected in CAPS scores did
not reveal significant treatment effects versus placebo,
which may relate to the specific population investigated.
Treatment response analysis was limited by a high
discontinuation rate (topiramate, 55%; placebo, 25%).%
Experience with other antiepileptic agents
(carbamazepine, valproic acid, gabapentin, and
lamotrigine) in the treatment of PTSD is also limited,
and even randomized double-blind placebo-controlled
trials have failed to show any significant efficacy.?*-"
Several measures were taken to maintain the blinding
during the study. For the participants, we used look-alike
placebo pills for the study. For the investigators, the
randomization was balanced by use of permuted blocks.
It is possible that the investigators might have guessed
the arm allocation due to potential AEs reported during
the titration phase. However, the AEs, vital signs, and
laboratory results were not markedly different between
the groups. Furthermore, the rate of discontinuation
due to AEs was higher in the placebo group than in the
active group (26% vs 18%). There was no instance of
accidental unblinding during the study. Given these
factors, we feel confident about maintaining the blinding
throughout the study. Future research may consider
asking the investigators and participants about the
perceived group assignment at the end of the intervention
to analyze the impact of expectation on results.

Strengths and Limitations

Strengths of this study include the study design,
use of well-validated primary and secondary
outcome measures, and pragmatic inclusion and
exclusion criteria to enroll real-life patients.

However, there are several limitations, including
small sample size, lack of prior power analysis due to
the pilot nature of the study, high attrition rates, and
the heterogeneity of the study population. The potential
impact of differences in the degree and duration of
symptomatology, the characterization of trauma type, and
the presence and duration of comorbidities on outcome
have not been evaluated. It is unclear if a longer-duration
study would have shown separation in the 2 arms.

CONCLUSIONS

In this pilot civilian PTSD study, topiramate was safe
to use and resulted in clinically meaningful reduction
in PTSD symptomatology. However, the improvement
in CAPS score in the active arm did not significantly
separate from that seen in the placebo arm. Given

Monga et al

that the mean difference in all primary and secondary
outcomes assessed demonstrated a tendency in favor
of topiramate, it is possible that further adequately
powered studies may find topiramate to be efficacious.
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