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Abstract

Previously, we found an anxiolytic effect of ziprasidone augmentation to escitalopram (compared
to placebo augmentation) in patients with depression in an 8-week, randomized, double-blind,
parallel-group, placebo-controlled trial. Here, we conducted a post-hoc analysis, comparing
changes in the Hamilton Depression (HDRS) and Anxiety (HAM-A) rating scales between
patients with anxious depression versus nonanxious depression, using a moderator analysis. HDRS
total change scores from baseline and endpoint were not significantly different (interaction term
p=0.91) in patients with anxious depression on ziprasidone augmentation (/7=19; -9.1 + 4.9) or
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placebo (7=19; -6.1 £ 8.9) versus patients without anxious depression on ziprasidone (7=52; -5.5
+ 6.7) or placebo (7=49; —2.3 £ 4.5). There was a trend towards statistical significance (interaction
term p=0.1) in favor of patients without anxious depression for a difference in HAM-A total
change scores from baseline to endpoint (patients with anxious depression on ziprasidone
augmentation (/7=19; -2.7 £ 5.3) or placebo (/7=19; —-3.3 + 5.8) versus patients without anxious
depression on ziprasidone (/7=51; —3.9 + 6.6) or placebo (17=44; -0.9 £ 4.7)). Ziprasidone
augmentation was equally efficacious in treating depression in patients with versus without
anxious depression. However, the observed anxiolytic effect for patients with higher anxiety was
not clinically significant.

Keywords

anxious depression; ziprasidone augmentation; treatment-resistant depression;
psychopharmacology; anxiolytic

Introduction

Anxious depression, often defined as major depressive disorder with significant anxiety
burden, is a common clinical depression subtype.(Fava et al., 2004, lonescu et al., 2013) Up
to 50% of patients with depression may meet criteria for “anxious” depression, representing
a large portion of depressed patients. Anxious depression subtype is also over-represented
among patients with treatment-resistant depression (TRD)—representing a large treatment
challenge for clinicians.(lonescu et al., 2014) Although treatment with serotonergic
antidepressants (e.g., selective serotonin reuptake inhibitors (SSRIs), serotonin-
norepinephrine reuptake inhibitors (SNRISs), and tricyclic antidepressants (TCAs)) can result
in initial treatment success in some cases, patients with anxious depression can often require
second- and third-line therapy in order to achieve sustained response or remission.(lonescu
et al., 2014, Wiethoff et al., 2010, Wu et al., 2013a) Furthermore, anxious depression puts
patients at a higher risk than those without anxious depression for suicidal thinking and
attempts (Fava et al., 2008, Seo et al., 2011) and side-effects,(lonescu et al., 2014, Chan et
al., 2012, Thase et al., 2012, Farabaugh et al., 2012, Fava et al., 2008, Wu et al., 2013b)
which contribute to overall poorer treatment outcomes.(lonescu et al., 2014, Farabaugh et
al., 2012, Fava et al., 2008, Wiethoff et al., 2010, Wu et al., 2013b, Thase et al., 2012)

In conjunction with serotonergic antidepressants, atypical antipsychotic medications—
specifically, quetiapine and aripiprazole—have been FDA approved as augmentation agents
for the treatment of unipolar depression. Augmentation with atypical antipsychotics offers
approximately two-fold higher odds of achieving remission compared to augmentation with
placebo in patients with TRD.(Spielmans et al., 2013, Nelson and Papakostas, 2009,
Papakostas et al., 2007) As a consequence, atypical antipsychotics are often called upon
clinically as adjunctive therapy to relieve symptoms among TRD patients with anxious
major depressive disorder (MDD), while several studies have examined data on the use of
atypical antipsychotics aripiprazole and quetiapine for anxious depression (14, 15).

We recently published the results of a double-blind, placebo-controlled trial of ziprasidone
augmentation of escitalopram for MDD patients with persistent depressive symptoms
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despite receiving treatment with open-label escitalopram in which the antidepressant and
anxiolytic efficacy of ziprasidone was demonstrated in this patient population.(Papakostas et
al., 2015) In fact, the number needed to treat (NNT) for response appeared to be more
favorable with respect to anxiolytic than antidepressant effects in that study (NNT of 4 vs7,
respectively). Therefore, in light of this finding, and the need to expand our treatment
options for patients with anxious MDD, in the present work we conducted a post-hoc
analysis of mood and anxiety outcomes for patients with and without anxious MDD enrolled
in that trial.

Materials and Methods

Patient Selection

In accordance with the Declaration of Helsinki and after approval by the institutional review
board (IRB), patients for this study were recruited from three separate academic medical
centers in the United States: Massachusetts General Hospital, Vanderbilt University, and the
University of Alabama at Birmingham between July 2008 and October 2013. All patients
signed written informed consent prior to study participation.

A qualified study doctor screened all patients. All were deemed to be in good physical health
after basic laboratory testing, urine toxicology/pregnancy screening, and a physical exam by
a study physician. Eligible patients were men and women between the ages of 18-65 years
old, with a primary psychiatric diagnosis of major depressive disorder (in a current
depressive episode), according to the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-1V) criteria and confirmed by the Structured Clinical Interview for
DSM-1V (SCID-I/P).(First et al., 1997) In addition, eligible patients had a total score > 10 at
screening on the 16-item Quick Inventory of Depressive Symptomatology-Self Rated scale
(QIDS-SR).(Rush et al., 2003) Patients were permitted to take the following psychotropic
concomitant medications, insofar as the daily doses remained stable throughout the entire
study and had been stable for at least two weeks prior to screening: benzodiazepines (or
benzodiazepine-like agents), anticonvulsants, lithium, and buspirone.

Patients were ineligible if any of the following criteria were met at screening or during the
study: 1) high risk for suicide or homicide (as deemed by the study investigator); 2) unstable
medical illness (including uncontrolled seizure disorder); 3) history of multiple adverse drug
reactions or allergies (including allergy to the study drug); 4) substance use disorder,
according to DSM-1V evaluation, within the last six months; 5) bipolar disorder (current or
past); 6) psychotic disorder or psychotic symptoms (current or past); 7) women of
childbearing potential who were not using an effective form of contraception, or who were
pregnant, breastfeeding, or lactating; 8) failure of >3 antidepressant treatment trials of
adequate dose and duration during the current episode of depression, as assessed by the
Massachusetts General Hospital Antidepressant Treatment History Questionnaire;(Chandler
etal., 2010) 9) current antipsychotic use, including current or past trials of ziprasidone; 10)
current antidepressant use; and 11) participation in an experimental psychotropic drug study
within 3 months of screening.
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Study Design

This study was an 8-week, randomized, double-blind, parallel-group, placebo controlled trial
of ziprasidone augmentation of escitalopram. The study was carried out in two phases: Phase
1 consisted of an 8-week, single-arm, open-label trial of escitalopram; Phase 2 consisted of 8
additional weeks of a randomized, double-blind, placebo-controlled trial of adjunctive
ziprasidone in escitalopram nonresponders.

Phase 1: Open-labeled trial of escitalopram—After screening, all eligible patients
were enrolled in an 8-week open-label trial of escitalopram. Patients were seen in the clinic
weekly for a total of 8 visits. Escitalopram dosing started at 10mg by mouth daily (the
minimum acceptable dose for the study). For the first four weeks, this dose could be
increased by 10mg per week (up to a maximum of 30mg daily), as deemed clinically
necessary and safe by the study doctor and with the consent of the patient. After week four,
further dose adjustments were prohibited—unless reductions were deemed clinically
necessary—during the remainder of the open-label (Phase 1) and subsequent double-blind
(Phase 2) trials.

Phase 2: Double-blind, placebo-controlled ziprasidone augmentation—At the
conclusion of Phase 1, patients were enrolled into Phase 2 if the following criteria were met:
1) continued depressive episode, according to DSM-IV criteria; 2) QIDS-SR score >10; and
3) remained in good physical health. The following criteria were exclusionary for Phase 2
enrollment: 1) abnormal serum potassium or magnesium levels; 2) evidence of untreated
hypothyroidism; 3) a positive urine drug screen; and/or 4) significant cardiac conduction
problems (e.g., atrial fibrillation, atrial flutter, atrio-ventricular block, of disqualifying
electrocardiogram changes (i.e., prolonged QTc or QRS intervals). In addition to the
HDRS;7, the 14-item (HAM-A) (Hamilton, 1959) was administered during all visits.

In Phase 2, patients were randomized to receive either ziprasidone augmentation or placebo
in a 1:1 fashion. A central randomization center allocated treatments via a computer-
generated list of random numbers. This list was blinded to all investigators, study clinicians,
clinical raters, and patients. Both placebo and ziprasidone (20mg) were administered in
identical capsule form. Independent pharmacists were responsible for preparing the
capsules; the study drug was pre-packaged in bottles and consecutively numbered according
to the randomization schedule. Patients were instructed to take one capsule twice daily with
a full meal, in addition to continuing on the same dosage of escitalopram that they were on
at the end of Phase 1.

Similar to the schedule in Phase 1, patients in Phase 2 were seen once a week for 8 weeks.
After the first visit in Phase 2, study clinicians could choose to increase the dose of the study
drug in 1-capsule, twice-per-day, weekly increments; this resulted in a dose range for
ziprasidone of 20-80mg twice daily (i.e., 40-160mg total per day). Dosage could also be
lowered, when deemed appropriate by study clinicians, due to intolerable or uncomfortable
side effects. Inability to tolerate the minimum doses of ziprasidone or escitalopram resulted
in termination from the study. At each study visit, adherence was determined by pill count.
Those with <80% adherence were withdrawn from the study.
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Anxious Depression Definition

Criteria for anxious depression were as follows: 1) presence of major depressive disorder, as
determined by the Structured Clinical Interview for DSM-1V Disorders (SCID); and 2) a
score of =7 on the Hamilton Depression Rating Scale (HDRS17) anxiety-somatization factor
score (Cleary and Guy, 1977) at baseline. From these criteria, patients were designated as
either having or not having anxious depression. The anxiety-somatization factor score
consists of the following six items: anxiety (general), anxiety (somatic), somatic symptoms
(general), somatic symptoms (gastrointestinal), hypochondriasis, and insight. This scale
(derived almost four decades ago from a factor analysis of the HDRS,(Cleary and Guy,
1977)) has been shown to be a useful measure for assessing anxious depression status in
both clinical and research populations,(McClintock et al., 2011) and has been used to study
dimensionally-defined anxious depression in large-scale research trials.(Fava et al., 2008,
Wiethoff et al., 2010, Wu et al., 2013a)

Main Outcome Measures

The HDRS was defined a priorito test antidepressant efficacy of ziprasidone augmentation.
The HAM-A was defined a priori as the outcome measure for testing the anxiolytic efficacy
of ziprasidone augmentation.

Statistical Analyses

Results

Data from all randomized patients were used in the analyses via the intention-to-treat (ITT)
method. All patients were assigned to either the anxious or nonanxious depressed group.
Chi-square tests were done to compare clinical characteristics between anxious versus
nonanxious depressed patients. An intention-to-treat (ITT) ANCOVA analysis was done
comparing treatment outcome (ziprasidone versus placebo) using the HDRS;7 and HAM-A
between patients with anxious versus patients without anxious depression (moderator
analysis). Analyses were conducted controlling for baseline scores. All tests were conducted
with a significance level of 0.05 (2-tailed), using STATA SE Version 12 statistical software.
Statistical power for these tests was >0.8 to detect medium effect sizes.

Thirty-eight (27.3%) of the 139 study patients met criteria for anxious depression at the
beginning of Phase 2. Of the 71 patients randomly assigned to ziprasidone augmentation, 19
(26.8%) met criteria for anxious depression; 19 (27.9%) of the 68 patients allocated to
placebo met criteria for anxious depression.

In the moderator analysis, HDRS total change scores from baseline and endpoint were not
significantly different (interaction term p=0.91) in patients with anxious depression on
ziprasidone augmentation (77=19; change scores —9.1 + 4.9) or placebo (/7=19; change scores
-6.1 £ 8.9) versus patients without anxious depression on ziprasidone (/7=52; change scores
-5.5 £ 6.7) or placebo (/7=49; change scores —2.3 + 4.5); Figure 1.

133 patients completed at least one HAM-A rating after baseline. In the second moderator
analysis, there was a trend towards statistical significance (interaction term p=0.1) for a
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difference in HAM-A total change scores from baseline to endpoint in patients with anxious
depression on ziprasidone augmentation (/7=19; change scores —2.7 £ 5.3) or placebo (/7=19;
change scores —3.3 £ 5.8) versus patients without anxious depression on ziprasidone (/=51;
change scores —3.9 £ 6.6) or placebo (/7=44; change scores —0.9 + 4.7); Figure 2. In other
words, though there was no statistically significant difference in HAM-A changes in patients
on ziprasidone vs. placebo augmentation in the depressed groups (regardless of anxiety
status), there was a trend towards ziprasidone being superior to placebo in the depressed
group without anxiety.

Discussion

In this study, ziprasidone augmentation was equally efficacious for treating both depression
and anxiety in patients with versus without anxious depression. Specifically, there was an
approximately three-point difference in reduction of HDRS scores in favor of adjunctive
ziprasidone versus placebo for the two patient groups. However, there was a trend towards
statistical significance for differential anxiolytic efficacy between the two patient groups,
with a greater difference in HAM-A scores for ziprasidone versus placebo in favor of
patients with lower levels of anxiety (compared to those with anxious depression).
Therefore, while ziprasidone augmentation seems a reasonable antidepressant approach for
patients with and without anxious depression, further care will likely be required for residual
anxiety symptoms in the anxious depression subtype.

It is interesting to contrast findings from our study with those available for the other atypical
antipsychotic agents. Previously, pooled data from two adjunctive quetiapine trials did find
significant antidepressant efficacy for quetiapine versus placebo in patients with anxious
depression (with a mean difference in reduction in Montgomery-Asberg Depression Rating
Scale (MADRS) scores in patients treated with 150mg or 300mg of adjunctive quetiapine
versus placebo of 2.6 and 3.3, respectively).(Bandelow et al., 2014) Interestingly enough,
however, equivalent differences in efficacy for patients with low levels of anxiety in those
two trials were not in the clinically significant range (1.7 versus 1.2 for 150mg and 300mg,
respectively). Equivalent differences in changes in HAM-A scores for these two populations
were 1.65 and 2.03 (in favor of quetiapine 150mg and 300mg, respectively, p<0.05) versus 1
and 0.8 (in favor of quetiapine 150mg and 300mg, respectively, £>0.05). Therefore, in
contrast to our findings, it appears as though quetiapine, perhaps due its sedative properties,
would be a better choice for treating mood symptoms in anxious depressed patients, than
those without. Drug placebo differences in HAM-A scores in either of the two groups were
not impressive with the exception of the 300mg dose with respect to anxiolytic efficacy in
patients with anxious MDD.

In a separate report, Trivedi and colleagues (Trivedi et al., 2008) found that the difference in
reduction in MADRS scores between adjunctive aripiprazole versus placebo was 44%
greater for patients with nonanxious (versus anxious) depression (2.5 versus 3.6, both being
statistically significant). Furthermore, it look longer for adjunctive aripiprazole to separate
out from placebo in the anxious depression group compared to the nonanxious depression
group (separation occurred at week 2 vs. week 1, respectively). Therefore, in contrast to our
findings, it appears as though the antidepressant effect is greater among patients without
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anxious depression during treatment with adjunctive aripiprazole versus placebo than
patients with anxious depression, which may be related to high rates of akathisia reported
among patients with anxious depression treated with aripiprazole (25.5%). Unfortunately,
HAM-A changes in anxious versus honanxious depression are not noted in the manuscript
for the purposes of comparison. Therefore, in contrast to quetiapine, the antidepressant
effects of aripiprazole augmentation appear to be more pronounced among patients with
lower levels of anxiety.

Our study had several notable strengths, as it was designed as a randomized, tri-site, double-
blind, placebo-controlled trial with an escitalopram open-label treatment lead-in. However,
several limitations must be addressed. For one, using the HDRS anxiety-somatization factor
score to define “anxious depression” is only one of many definitional methods.(lonescu et
al., 2013) Nevertheless, this method has been employed by many large-scale treatment trials,
lending evidence towards its overall usefulness.(lonescu et al., 2013) In addition, the total
percentage of patients with anxious depression in our sample was only 27.3%—much lower
than prior estimates of around 50% for other study samples.(lonescu et al., 2013, lonescu et
al., 2014) Perhaps due to the escitalopram-lead in, many patients originally meeting criteria
for “anxious” depression may not have met criteria for the ziprasidone augmentation portion
of the study. Indeed, SSRIs, such as escitalopram, have been shown to be efficacious in
treating anxious depression (though anxious patients often experience more side effects and
relapse sooner than their nonanxious counterparts with depression).(lonescu et al., 2014)
Furthermore, the patients that were randomized in Phase 2 likely represented a group with a
more “treatment-resistant” type of anxious depression; therefore, superior efficacy with
ziprasidone may have been more difficult to demonstrate in this particular cohort. This may
also explain the trend toward significance for ziprasidone augmentation being superior in
treating anxiety in nonanxious patients compared to those with anxious depression.

In conclusion, ziprasidone augmentation of escitalopram appears equally efficacious with
respect to mood symptoms in the treatment of both anxious and nonanxious depression.
However, the observed anxiolytic effect size for patients with higher levels of anxiety was
not found to be in the clinically significant range. These results, along with those published
for adjunctive aripiprazole and quetiapine, suggest that residual anxiety symptoms among
TRD patients with anxious depression represent a major unmet need.
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Figure 1. Improvementsin HDRS Scores on Ziprasidone Augmentation vs. Placebo Between

Anxious Depression and Depression Without Anxiety
HDRS=Hamilton Depression Rating Scale
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Figure 2. Improvementsin HAM-A Scoreson Ziprasidone Augmentation vs. Placebo Between

Anxious Depression and Depression Without Anxiety
HAM-A=Hamilton Anxiety Rating Scale
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