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Abstract

Background: Despite the current treatments available for panic disorder (PD), as many as one-third of patients have
persistent and treatment-resistant panic attacks. Vortioxetine is an approved medicine for major depressive disorder
and has been shown to have anxiolytic properties. The purpose of this study was to evaluate its efficacy and safety in
an adult population with a diagnosis of PD.

Methods: The study design was open label with flexible dose strategies (5, 10, or 20 mg) with a treatment period

of 10 weeks. 27 male and female subjects aged between 18 and 60 years, who met DSM-IV criteria for PD with or
without agoraphobia, or who had a Panic Disorder Severity Scale (PDSS) score > 8 at baseline were enrolled. Statistical
significance was established by the Student’s T test.

Results: A statistically significant decrease in the occurrence of panic attacks was measured with the PDSS with vorti-
oxetine. In addition, a moderate improvement in the quality of life and no significant side effects were observed using
the Quality-of-Life Scale and Monitoring of Side Effects Scale, respectively.

Conclusions: These results provide some support for the use of vortioxetine in the management of panic disorder.
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Background

Panic disorder (PD) is a common anxiety disorder affect-
ing up to 5% of the population at a given time [1, 2]. It is
characterized by one or more unexpected panic attacks
followed by anticipatory worry about additional attacks,
including a morbid fear of death. PD has been strongly
linked to age, female gender, smoking, and depleted
financial resources [3]. It can be severely disabling and
can greatly worsen quality of life when associated with
agoraphobia [2, 4]. PD has a strong co-morbidity with
other anxiety disorders, especially social phobia and
obsessive—compulsive disorder [5].
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There are multiple neurobiological theories posited
with regard to the genesis of PD. Three chemicals seem to
be of particular importance: serotonin (5-HT), noradren-
aline, and gamma-aminobutyric acid (GABA) [6]. While
there are also other neurobiological mechanisms involv-
ing corticotrophic releasing factor (CRF), dysfunction
of the hypothalamic—pituitary—adrenal gland, and dis-
rupted GABA and glutamate activity, the following are
the proposed mechanisms of action controlling panic
attacks:

(1) Whereas 5-HT neurons located at the dorsal raphe
nucleus are involved in the regulation of both inhibi-
tory avoidance and escape, those of the median raphe
nucleus are primarily implicated in panic attacks.
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(2) Facilitation of 5-HT1A- and 5-HT2A-mediated neu-
rotransmission in the dorsal periaqueductal gray
(dPAG) is likely to mediate a panicolytic drug action.

(3) Stimulation of 5-HT2C receptors in the basolateral
amygdala increases anxiety and is implicated in the
anxiogenesis caused by short-term administration of
antidepressant drugs.

4) 5-HT1A and the p-opioid receptors work together in
the dPAG to modulate escape or panic attacks.

In one meta-analysis of PD treatments, medications
(especially serotonin—noradrenaline reuptake inhibi-
tors) were found to be more effective based on calcu-
lated effect sizes, compared to psychotherapies and
other therapies [7]. PD is generally treated very effec-
tively with benzodiazepines, but these medications
have a high risk for addiction, physical weakness, and
cognitive impairment [8, 9] indicating the need for
more effective long-term treatment. There are multiple
drugs within the selective serotonin reuptake inhibi-
tor (SSRI) and serotonin and norepinephrine reup-
take inhibitor (SNRI) class that have proven efficacy in
treating patients with PD [10-16]. Studies of treatment
with paroxetine, venlafaxine, and escitalopram indicate
positive results in the treatment of PD. The following
antidepressants are significantly superior to placebo for
PD patients, listed in increasing order of effectiveness:
escitalopram, sertraline, paroxetine, fluoxetine, and
venlafaxine for panic symptoms; paroxetine, fluoxetine,
fluvoxamine, venlafaxine, and mirtazapine for overall
anxiety symptoms [10-16].

Vortioxetine is an atypical antidepressant that has been
approved for the treatment of the major depressive dis-
order [17]. The primary aim of this study was to evaluate
the efficacy of vortioxetine in an adult patient population
of PD with or without agoraphobia. Although the unique,
multimodal mechanism of action of vortioxetine is not
fully understood, it is thought to be related to enhance-
ment of serotonergic activity in the CNS through inhibi-
tion of the reuptake of serotonin (5-HT) [18]. It also has
several other functions, including 5-HT3 receptor antag-
onism and 5-HT1A receptor agonism. In vitro studies
have shown it to be a 5HT1D and 5HT7 receptor antago-
nist and 5SHT1B receptor partial agonist [19, 20].

In mouse models of anxiety and depression-like behav-
ior, the antidepressant and anxiolytic effects produced by
vortioxetine were greater than those produced by fluox-
etine and comparable (in the open-field test) with those
produced by diazepam [21]. In humans, a double-blind,
randomized, fixed-dose (15 or 20 mg), placebo-controlled
study showed that scores on the Hamilton Anxiety Rat-
ing Scale (HAM-A) decreased significantly from baseline
with regular doses of vortioxetine [22]. No statistically
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significant gender differences have been observed in its
action [23].

Based upon the evidence for the multimodal action of
the drug and recent published data, the authors believe
that vortioxetine may have clinical relevance in the treat-
ment of PD, and our primary aim was to provide support
for this hypothesis. The secondary aim of this study was
to monitor the quality of life of subjects with PD when
treated with vortioxetine.

Methods

Study design and patient recruitment

We designed an open-label 10 week-long study with fixed
doses (5, 10, or 20 mg) to evaluate the safety, tolerability,
and efficacy of vortioxetine for the treatment of PD, see
Fig. 1 for the transparent reporting of evaluations with
nonrandomized design (TREND) flowchart. 27 male and
female subjects aged between 18 and 60 years, who met
DSM-1V criteria for PD with or without agoraphobia, or
who had a Panic Disorder Severity Scale (PDSS) score > 8
at baseline were screened. Institutional Review Board
(IRB) approval for this study was obtained from the
Schulman Associates IRB (Approval #: 201500056) and
this study was conducted according to the World Medical
Association Declaration of Helsinki. Only patients with
active ongoing panic disorder were selected (as diagnosed
by the Investigator as per the Diagnostic and Statistical
Manual of Mental Disorders-Fourth Edition [DSM-1V]
criteria using the MINI International Neuropsychiat-
ric Interview 6.0); the previous treatment had not suc-
ceeded in eliminating their symptoms. Five patients were
excluded for not meeting inclusion criteria, or not wish-
ing to participate. After providing written informed con-
sent, 22 subjects underwent a 7—14 day washout period
of their current SSRI or SNRI medications. In the case of
a subject taking a medication with a long half-life such as
fluoxetine, a 5-week washout period prior to Baseline was
allowed. There was no washout requirement for subjects
using benzodiazepines or hypnotics prior to study enroll-
ment. Subjects were allowed to continue concomitant
treatment with these medications during the study; how-
ever, treatment was not initiated with benzodiazepines or
hypnotics for any of the enrolled subjects, which allowed
for a better overall assessment in the efficacy of vortiox-
etine for panic disorder. All subjects who participated in
the study met the designated inclusion criteria and none
of the exclusion criteria. Four patients discontinued the
study, suffering from diarrhea, nausea, akathisia, dry
skin, and itchiness. All patients with adverse events were
monitored, serious, or otherwise. One patient suffered
a serious adverse event (SAE) of a pulmonary embolus
after completing the study; this event was not deemed as
related to the study treatment.
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[ Enrollment ]

Assessed for eligibility (n= 27)

Excluded (n=5)
" Not meeting inclusion criteria (n=3 )

" Declined to participate (n= 2)
* QOther reasons (n=0 )

[ Allocation

males)

A
] Allocated to intervention (n= 22, 17 females and 5

* Received allocated intervention (n= 22)

[ Follow-Up ]

Lost to follow-up (n=0)

Discontinued intervention (Diarrhea and nausea,
akathasia, dry skin and itchiness) (n=4)

A

[ Anaiysis |

Analysed (n= 18 subjects, 12 females and 6 males)

¢ Excluded from analysis (n=0)

Fig. 1 TREND flowchart for patient recruitment, screening, analysis and follow-up

Dosing

Subjects received 5 mg of vortioxetine and were
instructed to take one capsule orally, once daily in the
morning, starting at the baseline visit (visit 1). Subjects
were then seen bi-weekly following the baseline visit
for a period of 10 weeks. The study medication was
given on a flexible titration schedule until an optimal
dose or response (in the opinion of the investigator)
had been achieved for each subject. This design allowed
the investigator to focus on the most effective dose for
each subject with the total daily dose of vortioxetine
not exceeding 20 mg.

Assessments

Two efficacy and two safety assessments were used.
The efficacy assessments consisted of the Panic Disor-
der Severity Scale (PDSS) and the Quality-of-Life Scale
(QOLS). The PDSS is a questionnaire developed for
measuring the severity of PD and is considered a reli-
able tool for monitoring treatment outcome [24, 25].
The safety assessments included the Monitoring of
Side Effects Scale (MOSES) and the Columbia-Suicide
Severity Rating Scale (C-SSRS) [26, 27].
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Statistical analysis

T tests were applied to compare the baseline scores
for PDSS, QOLS, and MOSES to those for the same at
the completion of the study for 18 patients (12 females
and six males). Analyses and descriptive statistics were
obtained using the R 3.1.1 statistical software (R founda-
tion for Statistical Computing, Vienna, Austria).

Results

Patient population characteristics

From March to May 2016, 27 subjects were screened in
the study, of which 20 were female. The median [IQR] age
of the subjects was 39 (age range 23.5—49 years) (Fig. 2a).
The median BMI of the patient population was 26.25
(range 23.58-29.2), and 59% were overweight (Fig. 2b).
Major depressive disorder was the most frequent co-
morbidity in this patient population, followed by agora-
phobia (Fig. 2¢).
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Significant decrease observed in overall PDSS scores

and the frequency of panic attacks

PDSS score was used as a reliable method for measuring
the severity of PD on each clinic visit. PDSS scores assess
seven important criteria: panic frequency, distress during
the panic attack, panic-focused anticipatory anxiety, pho-
bic avoidance of situations, phobic avoidance of physical
sensations, impairment in work functioning, and impair-
ment in social functioning, and provide an overall score
for PD severity. A total of 18 subjects, 12 females and
six males, completed the study. A statistically significant
decrease was observed between the baseline PDSS scores
and final scores upon completing the study (p<0.05),
with a mean decrease of 8.89 (Fig. 3).

With respect to PDSS question one, regarding the
frequency of panic attacks, a statistically significant
improvement was observed between the baseline scores
and those at the completion of the study (p <0.05), with
an observed decrease of 1.11 in the mean score.
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Fig. 2 a Patient age distribution. b Patient BMI distribution. ¢ Existing comorbidities in the patient population
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Fig. 3 Graph showing PDSS score trend over the course of the study,
a statistically significant decrease was observed in the PDSS scores

upon completion of the study (p <0.05)

Statistically significant decrease observed in the MOSES
score

The MOSES scale was used to document the safety and
tolerability of vortioxetine. The MOSES has 73 items
presented in layperson’s language organized into nine
body areas representing a typical physical examination.
A statistically significant decrease (an improvement) was
observed between the baseline MOSES score and the
score upon completing the study (p =0.014), with a mean
decrease of 1.06 on the MOSES scale (Fig. 4).

An increase observed in the QOL score

The Quality-of-Life (QOL) scale is a valid instrument for
measuring the quality of life across the patient groups [9].
The QOLS has 16 items rated on 7-point response scales.
Higher scores indicate a higher quality of life. A trend
towards an increase was observed in QOL score upon the

MOSES Score Trend
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Fig. 4 Graph showing monitoring of the side effects over the course
of the study, a significant decrease was observed in the MOSES score

(p=0014)
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Fig. 5 Graph showing quality-of-life scores over the course of the

study, an increasing trend in the QOL score was observed upon

completion of the study (p<0.1 but >0.05, p=0.061)

completion of the study (p=0.061), with a mean gain of
4.944 (Fig. 5).

Limitations

The sample size is small (#=22) and mostly consisted of
female subjects; with 18 subjects completing the study.
There was neither a placebo or active control arm, nor
randomization of subjects used for this study.

Discussion

Despite the current treatments available, as many as
one-third of patients with PD have persistent and treat-
ment-resistant panic attacks [28]. A previous meta-anal-
ysis study has shown that vortioxetine was efficacious in
reducing depressive and anxiety symptoms in patients
with MDD and high levels of anxiety [29]. We aimed to
evaluate the effectiveness of vortioxetine in patients with
panic disorder. Previous studies of vortioxetine efficacy
have focused on different scoring measures, most notably
the Hamilton Anxiety Rating Scale [30] and the personal-
ity diagnostic questionnaire (PDQ), which provides self-
measurement of cognitive function [31]. We adopted the
Panic Disorder Severity Scale which is a widely accepted
clinical tool used for the measurement of panic disorder
symptom severity. It has been shown to have acceptable
internal consistency (Cronbach’s a =0.65) and high inter-
relater reliability with correlation coefficients ranging
from 0.87 to 0.88 [32].

Using the PDSS, a statistically significant decrease
in the occurrence of panic attacks was measured from
baseline to study completion. The mean decrease
in PDSS scores was 8.89 (p<0.05), indicative of less
severe PD. Regarding the frequency of panic attacks
or question one on the scale, a statistically significant
improvement was observed between baseline and study
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completion (p <0.05), with an observed decrease of 1.11
in the mean frequency of attacks.

Administration of the MOSES scale provided an
insight into the safety and tolerability of vortioxetine.
The results of this monitoring showed a statistically sig-
nificant decrease in the MOSES score upon study com-
pletion (p=0.014), indicating a decrease in observed
side effects. Likewise, the Quality-of-Life Scale (QOLS)
showed an improvement in scores. This scale has been
validated for measuring the quality of life across patient
groups [8].

The prevalence of panic disorder remains high, with a
large percentage of patients unable to remain gainfully
employed and presenting with a higher rate of hospi-
talizations. Our results provide support for the use of
vortioxetine in the management of panic disorder.

Conclusions
Our study provides support for the use of vortioxetine
in the management of panic disorder.
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