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Introduction

SUMMARY

Objective: To evaluate the efficacy and tolerability of topiramate in patients with post-
traumatic stress disorder (PTSD). Method: We conducted a 12-week double-blind, ran-
domized, placebo-controlled study comparing topiramate to placebo. Men and women aged
18-62 years with diagnosis of PTSD according to DSM-IV were recruited from the outpatient
clinic of the violence program of Federal University of Sao Paulo Hospital (Prove-UNIFESP),
Sao Paulo City, between April 2006 and December 2009. Subjects were assessed for the
Clinician-Administered Posttraumatic Stress Scale (CAPS), Clinical Global Impression, and
Beck Depression Inventory (BDI). After 1-week period of washout, 35 patients were ran-
domized to either group. The primary outcome measure was the CAPS total score changes
from baseline to the endpoint. Results: 82.35% of patients in the topiramate group ex-
hibited improvements in PTSD symptoms. The efficacy analysis demonstrated that patients
in the topiramate group exhibited significant improvements in reexperiencing symptoms:
flashbacks, intrusive memories, and nightmares of the trauma (CAPS-B; P = 0.04) and in
avoidance/numbing symptoms associated with the trauma, social isolation, and emotional
numbing (CAPS-C; P = 0.0001). Furthermore, the experimental group demonstrated a sig-
nificant difference in decrease in CAPS total score (topiramate —57.78; placebo —32.41;
P = 0.0076). Mean topiramate dose was 102.94 mg/d. Topiramate was generally well
tolerated. Conclusion: Topiramate was effective in improving reexperiencing and avoid-
ance/numbing symptom clusters in patients with PTSD. This study supports the use of anti-
convulsants for the improvement of symptoms of PTSD.

symptom severity were observed for patients who received medi-
cations in 17 trials. Evidence of treatment efficacy was most con-
vincing for the selective serotonin reuptake inhibitors (SSRIs). Al-

Posttraumatic stress disorder (PTSD) has been officially recognized
as a formal psychiatric disorder in 1980 in the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM-III) [1]. Since then, sev-
eral studies on the epidemiology, neurobiology, course, and treat-
ment have been developed to provide a better knowledge of PTSD.
For instance, the National Comorbidity Survey in the United States
estimated a lifetime prevalence rate of 7.8% (10.4% for women
and 5% for men) [2]. Moreover, it is widely known that more than
one-third of persons fail to remit symptoms after several years of
the occurrence of the traumatic event, showing that PTSD may
run as a chronic disorder [2].

Stein et al. [3] conducted a systematic review of 35 short-term
randomized controlled medication trials for PTSD (4597 partici-
pants). In 13 trials, response to medication occurred in 59.1% of
patients (644 participants), while response to placebo was seen
in 38.5% of patients (628 participants). Significant reductions in
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though the SSRIs are the first-line drugs for treating PTSD, many
patients do not have a satisfactory response to these medications
[3,4]. The unsatisfactory response to available medicines and a
high prevalence of the disorder, justify the need to further test
other pharmacologic agents in the treatment of PTSD.

Anticonvulsants have been evaluated for their potential efficacy
for the treatment of PTSD. The hypotheses on the etiology of PTSD
have suggested that after exposure to traumatic events; the limbic
nuclei may become kindled or sensitized, resulting in increased
susceptibility to physiologic arousal [5]. The implication of the lim-
bic kindling-like phenomenon in the pathophysiology of PTSD has
stimulated clinical research in antiepileptic drugs in the treatment
of PTSD.

Topiramate is an anticonvulsant with inhibitory activity in an-
imal kindling models and with multiple mechanisms of action:
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inhibition of carbonic anhydrase, blockade of Na+ channels, inhi-
bition of some high-voltage-activated Ca2+, negative modulating
effect on the kainate/AMPA subtype of glutamate receptors, abil-
ity to modulate NMDA glutamate receptor, and enhancement of
GABAergic activity at GABA2 receptors [6,7].

Besides the antikindling effect, topiramate may be beneficial
in the treatment of PTSD due to its action in the glutamate and
GABA neurotransmitters, which are involved in controlling fear
response. Topiramate enhances brain GABAergic neurotransmis-
sion and receptor responsivity through GABA, receptors activa-
tion and it inhibits glutamatergic neurotransmission by inhibition
of AMPA and kainate instead of NMDA receptors [8].

Although mechanisms involved in PTSD hippocampal degener-
ation are not completely understood, cortisol and glucocorticoid
receptor may play a role in the pathophysiology of this disorder.
Cortisol regulates the hypothalamus and pituitary through a neg-
ative feedback mechanism [9]. The chronic activation of the stress
system leads to hypothalamus pituitary adrenal (HPA) axis dys-
function. In PTSD, low cortisol levels may cause the upregulation
of glucocorticoid receptors, which enhances a negative feedback
regulation of the HPA axis [10]. Glucocorticoid levels chronically
elevated have been associated with loss of neurons in the hip-
pocampi of mammals [11].

Topiramate can affect the activity of glucocorticoid receptor by
potentiating the inhibitory activity of GABAergic neurotransmis-
sion and antagonizing the kainate/AMPA glutamate receptor. The
blockage or the stabilization of the AMPA («-amino-3-hydroxy-
5 methyl-4 isoxazole propionic acid) receptor may be a possible
mechanism responsible for the increase in the threshold for flash-
backs and nightmares that may explain the treatment response to
topiramate in PTSD [12].

Clinical studies with topiramate suggest that it is effective as
monotherapy or adjunctive therapy in PTSD. The aim of this study
was therefore to test the efficacy and tolerability of topiramate
in civilian-related PTSD, by means of a double-blind randomized
controlled trial.

Material and Methods

This 12-week, randomized, double-blind, placebo-controlled
study was conducted at the outpatient clinic from the violence
program of Federal University of Sao Paulo Hospital (Prove-
UNIFESP), Sao Paulo City, between April 2006 and December
2009. The inclusion criteria comprised men and women aged
18-62 years with a diagnosis of PTSD according to Diagnostic and
Statistical Manual of Mental Disorders Fourth Edition (DSM-1V),
confirmed by the use of the Structured Clinical Interview for DSM-
IV Axis I and Axis II (SCID-I and SCID II, respectively) [13,14].
Women of childbearing potential had to be practicing reliable con-
traception and were advised not be pregnant or breastfeeding dur-
ing the study. Participants with lifetime history of bipolar, psy-
chotic, borderline personality disorder, substance dependence or
abuse (excluding nicotine and caffeine) in the previous 6 months,
serious or unstable concurrent illness, history of nephrolithia-
sis, use of psychotropic medications for the previous 2 weeks (6
weeks for fluoxetine), body mass index below 20, current suicidal
ideation or psychotic symptoms, were excluded from the study.
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Two sources of referrals were performed in the study: (1) con-
secutive patients searching for treatment in the violence program
of the Federal University of Sao Paulo (Prove); and (2) an epidemi-
ological survey of a random sample of 3000 participants living in
the city of Sao Paulo was carried out to assess the relationship be-
tween exposure to violence and the prevalence of PTSD (study
protocol: Violence and PTSD in Sao Paulo and Rio de Janeiro,
Brazil: the protocol for an epidemiological and genetic survey)
[15]. Cases identified as PTSD were referred to the Prove program
of the university.

The study was approved by UNIFESP Institutional Review Board
(IRB), following the Helsinki Declaration, and local ethical laws.
Patients were included only after reading and signing the informed
consent (Ethical Committee: 196/96).

Participants who fulfilled inclusion criteria provided a medical
and psychiatric history, and were submitted to an electrocardio-
gram and laboratory tests. Trained interviewers administered the
Clinician-Administered Posttraumatic Stress Scale (CAPS) [16],
and the patients completed the Beck Depression Inventory (BDI)
[17] at baseline and 12th week. The psychiatrist in charge of the
case applied the Clinical Global Impression (CGI) [18] scale. Dur-
ing the washout phase, patients received placebo pills and were
reevaluated by the clinician after 1 week. Those having a signifi-
cant improvement of the symptoms according to the CGI-I score
(less than 3) were excluded (avoiding premature placebo effects).
Participants were then randomly assigned to receive either placebo
or topiramate, in a 1:1 ratio using computer-generated code. The
participants, interviewers, and the practitioners in charge of the
cases were all blind to the study experimental and control groups.

Study medication started at 25 mg/day once daily, at night, and
increased in 25 mg weekly, as tolerated, until complete or nearly
complete efficacy was achieved or until maximum dose allowed
was reached (200 mg/day).

Study follow-up visits were conducted at baseline, and weeks
1, 2, 3, 4, 6, 8, and 12. Symptoms and side effects were as-
sessed in every attendance. Participants showing worsening of
symptoms when receiving drug treatment, characterized by a 1-
point decrease at CGI-I, or presenting serious adverse effects re-
lated to medication, were withdrawn from the study. No other
psychotropic medications were allowed during the study, except
for zolpidem (10 mg/day), if needed, for insomnia. Compliance
was assessed by counting the amount of pills left in the bottle
of medicine in every visit. Tolerability of topiramate was assessed
throughout the study by patient report of adverse events. Adverse
events reported by participants, 10% of patients in each treatment
group, were recorded.

Statistical Analysis

Participants who had both a baseline and at least 1 postbase-
line CAPS assessment were included in an intent-to-treat analysis.
Response assessment used the last-observation-carried-forward
(LOCF) method. The primary outcome endpoint was defined as
the change from baseline to final visit in the CAPS total score.
The hypothesis was that topiramate group would show a signifi-
cant improvement in CAPS total score compared with the placebo
group at week 12. Secondary efficacy included change from
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baseline in PTSD symptom clusters of reexperiencing (CAPS-B),
avoidance/numbing (CAPS-C), and hyperarousal (CAPS-D), and
BDI. Randomized patients who received at least 1 dose of study
medication were included in the safety analysis.

The efficacy analysis for the change in CAPS total score, CAPS-
B, CAPS-C, and CAPS-D subscale and BDI were conducted us-
ing a nonparametric test for repeated ordinal measures (similar to
ANOVA) [19] comparing each scales from baseline and 12 weeks
and between treatment groups. Response was defined as >30%
improvement on CAPS and CAPS subscales and remission was de-
fined as CAPS total score <20. Response and remission rates be-
tween treatment groups were compared using chi-square test. All
statistical testing was 2-sided, and treatment groups’ comparisons
were performed at significance level of 0.05.

Efficacy of Topiramate in a Sample of PTSD

Results

Thirty-six civilian cases with a confirmed diagnosis of PTSD agreed
to participate in the study and provided a signed informed consent.
One patient showed remarkable improvement in the washout
phase, being excluded from the study. Thus, 35 patients were ran-
domized, but 4 subjects failed to return to the first visit and were
not considered in the evaluation. Thirty-one eligible cases were
then enrolled in the study, and were considered for the efficacy
analysis (n = 17 topiramate, and n = 14 placebo). Twenty-six sub-
jects completed the entire 12-week study: 2 patients were with-
drawn for worsening of symptoms characterized by 1-point de-
crease at CGI and 3 discontinued treatment (1 due to worsening
of symptoms, 1 due to an adverse event, and 1 dropout treatment),
as described in the Consort flowchart (Figure 1).

Assessed for eligibility

(n=205)
: Excluded (n=95)
Enrollment Not meeting criteria (n=61)
(n=36) Refused to participate (n=4)
. l Abandon (n=9)
Randomized |
(n=35)
Allocated to topiramate (n= 17) ([ Allocated to placebo {n= 18)
Received topiramate (n= 17) Allocation Received placebo (n= 18)
L
=) Vs

Lost to follow-up (n= 0)

Discontinued intervention {(n= 3)

Reasons: 2 worsening of symptoms
1 adverse event

|

Analyzed (n= 14) ]
Excluded from analysis (n=0)

|

Analysis

Lost to follow-up (n= 4)
Reasons: 4 did not return for assessment
Discontinued intervention (n= 2)
Reasons: 1 worsening of symptoms

1 drop out treatment

|

Analyzed (n= 12}
Excluded from analysis (n=4)

|

"~

Completed the 12 wk treatment
{n=14)

Completers-only
analysis

Completed the 12 wk treatment
(n=12)

Figure 1 The Consort flowchart of the topiramate for PTSD randomized controlled trial.
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Table 1 Clinical and demographic characteristics

Characteristic Topiramate (n =17) Placebo (h = 14)
Age (y), mean (SD)

43.7 (13.44) 36.5(7.97)
Sex, N (%)
Male 5(29.41) 5(35.71)
Female 12 (70.58) 9 (64.28)
Marital status, N (%)
Single 7 (50) 5(29.41)
Married 4(28.57) 8 (47.05)
Divorced 2(14.28) 3(17.64)
Widower 1(7.14) 1(5.88)
PTSD duration?
Months, mean (SD)

48.52 (66.21) 37.92 (45.62)

P > 0.05 not statistically significant difference.
20ne patient in each group treatment was excluded from PTSD duration
analysis due to childhood trauma exposure and could not be calculated.

The clinical and demographic characteristics of the sample are
displayed in Table 1. As it can be seen in Table 1 there were no
significant differences between groups according to age, gender,
marital status, duration of illness, and baseline levels of CAPS and
BDI. The mean CAPS total score at final visit was 30.41 (SD =
30.90) for topiramate and 35.78 (SD = 33.76) for placebo. The in-
tention to treat (ITT) analysis showed that the experimental group
had more severe symptomatology at baseline and a greater reduc-
tion of symptoms compared to placebo, but it was not statistically
significant (CAPS total: topiramate = -48.35, placebo = -30.35,
P =0.49, f =0.46).

The mean baseline and endpoint scores of CAPS-B (reexperi-
encing symptoms: flashbacks, intrusive memories, and nightmares
of the trauma), CAPS-C (avoidance/numbing symptoms: avoid-
ance of stimuli associated with the trauma, social isolation, and
emotional numbing), CAPS-D (hyperarousal symptoms: irritabil-
ity, anxiety, vigilance, impaired concentration, poor sleep), and
BDI-II are described in Table 2. As showed in Table 2, most of
the differences were in favor of the experimental group, but the
comparisons were not statistically significant, except for the avoid-
ance/numbing symptoms (CAPS-C: topiramate = 12.17, SD =
13.30; placebo = 18.35, SD = 17.54, P < 0.05, { = 8.74).

In addition, the groups did not differ in terms of response
(82.35% for topiramate; 64.28% for placebo) to treatment
(P =0.37).

Patients who received the full treatment, that is, the efficacy
analysis (N = 14 for topiramate; N = 12 for placebo) described in
Table 3, revealed that the reduction in the CAPS scale (-57.78),
was higher for topiramate group than that observed in the placebo
group (-32.41), this difference being statistically significant
(P<0.05 f=7.11).

Indeed the efficacy analysis showed that patients in the topi-
ramate group exhibited significant reduction in comparison with
the placebo group in reexperiencing (CAPS-B: topiramate—19.5,
SD = 7.25; placebo—13.16, SD = 6.02; P = 0.04, f = 4.08) and
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Table2 PTSD and depressive symptom severity at baseline and at endpoint
according to CAPS and BDI scores: effectiveness analysis

Baseline Endpoint
Outcome Mean (SD) Mean (SD) P f
CAPS TOTAL 0.49 0.46
Topiramate (n=17)  78.76(12.64)  30.41 (30.90)
Placebo (n = 14) 66.14 (22.63) 35.78 (33.76)
Reexperiencing symptoms (CAPS-B) 0.64 0.21
Topiramate (n =17) 23.05 (5.88) 6.29 (9.07)
Placebo (n = 14) 21.21(7.15) 9.28 (9.26)
Avoidance/numbing symptoms (CAPS-C)* 0.003 8.74
Topiramate (n=17) 31.58(7.13) 12.17 (13.30)
Placebo (n = 14) 2478 (11.30)  18.35(17.54)
Hyperarousal symptoms (CAPS-D) 0.26 1.26
Topiramate (n=17)  24.11 (5.69) 11.29 (10.76)
Placebo (n = 14) 20.14 (8.29) 9(9.42)
CaGl 0.71 0.13
Topiramate (n =17) 4.82(0.63) 2.11(1.69)
Placebo (h = 14) 4.64(0.74) 2.71 (2.05)
BDI 0.72 0.12
Topiramate (n =17) 22.29(9.47) 13.81(10.29)
Placebo (n = 14) 22.0(11.80) 18.14 (14.77)

*P < 0.05 statistically significant difference.
CAPS, Clinician-Administered Posttraumatic Stress Scale; CGl, Clinical Global
Impression; BDI, Beck Depression Inventory

in avoidance/numbing (CAPS-C: topiramate—23.5, SD = 11.37;
placebo—7, SD =9.91; P < 0.05, f = 15.46).

Mean topiramate dose was 102.94 mg/day (range 50-200
mg/day). Topiramate was generally well tolerated. The most com-
monly reported adverse events in patients receiving topiramate
included somnolence (23%), insomnia (23 %), paresthesia (17%),
headache (11%), irritability (11%), dyspepsia (17%), and diffi-
culty with concentration (11%) and the most commonly reported
adverse events in patients receiving placebo included somnolence
(35%), headache (21%), and insomnia (7%).

There were no meaningful differences between topiramate and
placebo group in laboratory tests and vital sign levels during the
study.

Discussion

This randomized, placebo-controlled study suggests that topira-
mate may be effective in the treatment of PTSD. In general, top-
iramate was well tolerated and did not cause any serious adverse
event.

Open-label studies demonstrated topiramate to be effective and
to have a rapid onset of action. Berlant and van Kammen [20]
have reported that topiramate decreased nightmares in 79% and
flashbacks in 86 % of civilian patients with chronic PTSD with im-
provement of nightmares in 50% and of intrusions in 54% of pa-
tients with these symptoms. Response was seen in 91% of full
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Table3 PTSD and depressive symptom severity at baseline and at endpoint
according to CAPS and BDI scores: efficacy analysis

Baseline Endpoint
Qutcome mean (SD) mean (SD) P f
CAPS TOTAL* 0.007 7.1
Topiramate (n =17) 79.64 (12.03) 21.85(21.38)
Placebo (n = 14) 64.33 (22) 31.91(28.22)
Reexperiencing symptoms (CAPS-B)* 0.04 4.08
Topiramate (n =17) 24 (5.65) 4.5 (5.27)
Placebo (n=14) 21.08 (6.76) 7.91 (6.59)
Avoidance/numbing symptoms (CAPS-C)* 0.0001 15.46
Topiramate (n=17) 32(5.76) 8.5(9.81)
Placebo (n = 14) 23.25(11.25)  16.25(15.28)
Hyperarousal symptoms (CAPS-D) 0.47 0.52
Topiramate (n=17)  23.64(6.15) 8.85(8.61)
Placebo (n = 14) 20 (8.33) 8.75(9.19)
CGl 0.22 1.45
Topiramate (n =17) 4.78 (0.57) 1.5(0.85)
Placebo (n=14) 4.75(0.62) 2.41(1.78)
BDI 0.45 0.55
Topiramate (n=17) 21.28(9.83) 11.76 (9.86)
Placebo (n = 14) 22.91(11.5) 17.75 (14.75)

*P < 0.05 statistically significant difference.
CAPS, Clinician-Administered Posttraumatic Stress Scale; CGl, Clinical Global
Impression; BDI, Beck Depression Inventory.

responders at a dosage of 100 mg/day or less. In a prospective
open-label study [21], 33 civilians with chronic PTSD were treated
with topiramate as monotherapy or augmentation therapy. The
PTSD Checklist-Civilian Version (PCL-C) total symptoms declined
by 49% at 4th week, with similar subscale reductions for reexpe-
riencing, avoidance/numbing, and hyperarousal symptoms. Top-
iramate suppressed nightmares in 79% and decreased symptoms
of intrusions in 94% in these patients. Topiramate has also been
assessed in double-blind, placebo-controlled studies. Akuchekian
and Amanat [22] conducted a 12-week double-blind, randomized,
placebo-controlled, add-on trial. Sixty-seven Iranian combat vet-
erans with chronic PTSD treated with topiramate demonstrated
statistically significant effects on most measures of CAPS-Scale,
especially on criterion B (reexperiencing symptoms) including, in-
trusive memory, nightmares, flashbacks, and some of criterion D
(hyperarousal symptoms) including sleep problem, irritability, and
anger. In a placebo-controlled trial of monotherapy topiramate,
Tucker et al. [23] evaluated 38 civilian PTSD patients with topira-
mate or placebo. There was a reduction in total CAPS score from
baseline (topiramate = —52.7; placebo = —-42.0), however the dif-
ference was not statistically significant (P = 0.232). Nevertheless,
the active agent group exhibited significant reductions in reexpe-
riencing symptoms (CAPS cluster B: topiramate = 74.9%; placebo
= 50.2%; P = 0.038) and reductions approaching statistical signif-
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icance in mean total CGI-Improvement Scale scores (topiramate =
1.9 &+ 1.2; placebo = 2.6 = 1.1; P = 0.055).

But not all studies found positive results, Lindley et al. [24]
in a double-blind, placebo-controlled study using topiramate as
an augmentation therapy in 40 male veterans with PTSD did not
find significant treatment effects versus placebo. However, there
was a high dropout rate from the study with 11 (55%) topira-
mate and 5 (25%) placebo subjects not completing the 7-week
treatment, with 40% of topiramate and 10% of placebo dropping
because of adverse effects. Patients in the topiramate group that
completed the study had a significant improvement in the reexpe-
riencing subscale of the CAPS, suggesting efficacy for the patients
that continued the medication. Although there are limited clinical
studies with topiramate in the treatment of PTSD, the findings of
prior topiramate studies, particularly, the positive controlled trial
in Iran’s combat veterans suggest that this anticonvulsant may be
an effective adjunctive therapy with antidepressants or other psy-
chiatric agents in the management of refractory PTSD.

In our study, the finding of a significant improvement for
topiramate-treated patients who completed the study in the total
CAPS, reexperiencing and avoidance/numbing symptoms (CAPS-
B and CAPS-C, respectively) may be due to the fact that 3 (2 from
topiramate and 1 from placebo groups) out of the 5 participants
who did not complete the study were treatment resistant since
they had already tried other medications (including SSRIs) and
did not respond to previous treatments, suggesting a subgroup of
medication resistant patients.

This study has several limitations. The small sample size re-
sults in low statistical power. Subjects taking placebo had a re-
sponse rate of 64.28%. Although a reduction in CAPS total score
was observed in topiramate-treated patients, this difference did
not reach statistical significance may be due to the high placebo
response rate. This high placebo response rate is comparable to
rates reported in other placebo-controlled studies in PTSD [25,26].
Compliance may have been variable in our participants since ther-
apeutic serum levels were not measured. In addition to the lim-
itations described above, the presence of comorbid depression
may be a confounding factor. In our study, 4 patients met life-
time criteria for major depression. PTSD symptoms, especially cri-
terion C (avoidance) and criterion D (hyperarousal) symptoms
may overlap with major depression symptoms: social withdrawal,
diminished interest, difficulty concentrating, and insomnia [27].
Therefore, patients with primary major depression may result in
an underestimating of the role of topiramate in PTSD symptom:s.

In conclusion, the results of this study suggest that topiramate
can be effective for reexperiencing and avoidance/numbing symp-
toms of PTSD. However, the generalizability of our findings is
limited to this sample of civilian population with PTSD. Further
adequately powered controlled studies of topiramate for the treat-
ment of PTSD are necessary, since most of the existing research
were with small sample size, which may affect analysis of treat-
ment responses.
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