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Abstract

Objective—To test the efficacy of adjunctive ziprasidone in adults with non-psychotic unipolar 

major depression experiencing persistent symptoms following 8 weeks of open-label escitalopram.

Method—This was a multi-center, parallel randomized, double-blind, placebo-controlled trial 

conducted at three academic medical centers in the United States. The participant pool consisted 

of 139 outpatients with persistent symptoms of major depressive disorder following an 8-week 

open label trial of escitalopram (phase 1). Subjects were randomized (1:1, n=139) to adjunctive 

ziprasidone (escitalopram+ziprasidone, n=71) or adjunctive placebo (escitalopram+placebo, 

n=68), with 8 weekly follow-up assessments. Primary outcome was defined by clinical response 

according to the 17-item Hamilton Depression Rating Scale (HAMD-17) and determined by a 

50% or greater reduction in scale scores. The Hamilton Anxiety Rating scale (HAM-A) and Visual 

Analogue Scale for Pain were defined a priori as key secondary outcome measures.

Results—Rates of clinical response (35.2% vs. 20.5%, p=0.04) and mean improvement in 

HAMD-17 total scores (−6.4 ± 6.4 vs. −3.3 ± 6.2, p=0.04) were significantly greater for the 

escitalopram+ziprasidone group. Several secondary measures of antidepressant efficacy were also 

in favor of adjunctive ziprasidone. Escitalopram+ziprasidone also resulted in significantly greater 

improvement in HAM-A, but not Visual Analogue Scale for Pain scores. Ten (14%) patients 

discontinued escitalopram+ziprasidone due to intolerance versus none for escitalopram+placebo 

(p<0.01 versus placebo).
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Conclusions—Adjunctive ziprasidone, when added to escitalopram, demonstrated 

antidepressant efficacy in adult patients with major depressive disorder experiencing persistent 

symptoms following 8 weeks of open-label escitalopram.

Introduction

Despite the increase in the number of medications approved by the U.S. Food and Drug 

Administration (FDA) for use as monotherapy in patients with major depressive disorder, (1) 

many patients suffering from depression continue to remain symptomatic despite one or 

more treatment trials of adequate dose and duration. (2) As a result, achieving remission for 

many such patients often requires the use of adjunctive treatment strategies including 

antidepressant augmentation with a variety of pharmacologic and nonpharmacologic agents. 

(3)

Atypical antipsychotics represent one possible adjunctive therapy for the management of 

treatment-resistant major depression. (4–6) To date, numerous randomized, double-blind, 

placebo controlled trials have been published utilizing either aripiprazole, olanzapine, 

quetiapine, or risperidone as adjunctive therapy for major depressive disorder, (7,8) studies 

which resulted in their regulatory approval of three of these agents (aripiprazole, olanzapine, 

and quetiapine) in the U.S. for this indication.

There are several pharmacologic and clinical properties of the atypical antipsychotic agent, 

ziprasidone, that provide the clinical rationale for testing it as an adjunctive therapy in major 

depressive disorder. Ziprasidone possesses the highest 5-HT2A/D2 receptor binding affinity 

ratio of all FDA-approved antipsychotic medications. (9,10) Ziprasidone also acts as a 

serotonin-1A (5-HT1A)-receptor partial agonist9 and the 5-HT1A partial agonist aripiprazole 

is approved for adjunctive therapy for major depressive disorder. Ziprasidone has also been 

shown (in vitro) to inhibit the neuronal uptake of serotonin and norepinephrine via their 

relevant transporters, with potency comparable to that of the antidepressants imipramine and 

desipramine, (11) as well as to inhibit the neuronal uptake of dopamine, properties which 

also distinguish it pharmacologically from the other atypical antipsychotic drugs. Our group 

had previously conducted and published the results of an open-label ziprasidone 

augmentation study for treatment-resistant major depression. (12) In that study, 10 of 20 

patients (50%) with major depressive disorder who failed to respond to an adequate 

therapeutic trial of an SSRI had a positive antidepressant response after 6 weeks of treatment 

with ziprasidone in addition to their SSRI. To our knowledge, these promising but 

preliminary results have not yet been confirmed in a randomized trial. We now report the 

results of an 8-week, NIMH-funded, randomized, double-blind, placebo controlled trial of 

ziprasidone augmentation of the selective serotonin reuptake inhibitor (SSRI) escitalopram 

for patients with persistent major depressive disorder symptoms despite participation in a 

prospective, 8-week open-label trial of flexible-dose lead-in treatment with escitalopram. 

The primary study hypothesis was that adjunctive ziprasidone would demonstrate greater 

antidepressant effects than adjunctive placebo. Due to its ability to block the reuptake of 

serotonin and norepinephrine, similar to the antidepressants venlafaxine (13) and duloxetine 

(14), the two a priori defined key secondary hypotheses were that adjunctive ziprasidone 
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would demonstrate greater anxiolytic effects than adjunctive placebo, as well as a greater 

effect on somatic pain.

Methods

Study Design

This was an 8-week, randomized, double-blind, parallel-group, placebo controlled trial of 

ziprasidone augmentation of escitalopram for patients with major depressive disorder 

experiencing the persistence of symptoms despite an 8-week, prospective, open-label, 

flexible-dose trial of escitalopram.

The study was conducted at three academic medical centers in the U.S. (Massachusetts 

General Hospital, University of Alabama, and Vanderbilt University), from July 2008 to 

October 2013. The study was approved by local institutional review boards (IRB)’s and 

written informed consent was obtained from all study subjects before any study procedures 

were carried out. This study was carried out in two phases, beginning with an 8-week single-

arm open trial of escitalopram (Phase 1), followed by 8 additional weeks of randomized, 

double-blind treatment with either adjunctive ziprasidone or placebo (Phase 2). Eligible 

participants for phase 1 of the study were men or women 18–65 years of age with a primary 

diagnosis of current major depressive disorder according to the Diagnostic and Statistical 

Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria confirmed by the Structured 

Clinical Interview for DSM-IV (SCID-I/P), (15) and a 16-item Quick Inventory of 

Depressive Symptomatology-Self Rated scale (QIDS-SR) (16) total score ≥ 10 at screening.

Patients were considered ineligible for participation in the study if they were pregnant, 

breastfeeding, or lactating women, women of child bearing potential who were not using a 

medically accepted means of contraception. In addition, patients at high suicide or homicide 

risk or otherwise deemed unsafe to enroll in the study by the investigator, diagnosed with 

unstable medical illness, uncontrolled seizure disorder, a history of multiple adverse 

reactions or an allergy to the study drug, with a DSM-IV diagnosis of a substance use 

disorder active within the last six months, bipolar disorder (current or past), or any psychotic 

disorder or psychotic symptoms (current or past) were also excluded. Patients who had 

received an adequate trial of escitalopram during the current major depressive episode (prior 

to study entry), or any lifetime trial of ziprasidone were also excluded, as were patients who 

received an investigational psychotropic drug within 3 months of their screening visit. In 

addition, patients who had failed more than 3 antidepressant trials of adequate dose and 

duration during the current major depressive episode were excluded. Examples of adequate 

dosage of an antidepressant trial included either ≥ 150mg of imipramine (or its tricyclic 

antidepressant equivalent), ≥ 60mg of phenelzine (or its monoamine oxidase inhibitor 

equivalent), ≥ 20mg of fluoxetine (or its SSRI-equivalent), ≥ 150mg of bupropion, ≥ 300mg 

of trazodone (or nefazodone), ≥75mg of venlafaxine, ≥60mg of duloxetine, or ≥ 15mg of 

mirtazapine. A trial of adequate duration was defined as one during which the patient was on 

any given antidepressant at an adequate dose for a minimum of 6 weeks. Finally, patients on 

an antidepressant or antipsychotic medication were excluded from the trial.
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Study Procedures

Open-label trial of escitalopram (Phase 1)—Subjects who were found eligible to 

participate at the screening visit began an 8-week open-label trial of escitalopram, initiated 

at a daily dose of 10 mg. During Phase 1, subjects returned to the clinic for a total of 8 

weekly visits. Clinician rated and self-report scales were administered during each of these 

visits, including the 17-item Hamilton Depression Scale (HAMD-17), (17) the Clinical 

Global Impressions- Severity and Improvement scales (CGI-S, CGI-I), (18) and the QIDS-

SR. During the first 4 weeks, escitalopram doses could be increased by 10mg increments per 

week, up to a maximum dose of 30 mg daily, as deemed clinically necessary and appropriate 

by the treating clinician and with subjects’ consent. All subjects remained on a stable dose 

after week 4 for the remaining duration of the open-label (Phase 1) and subsequent double-

blind trial (Phase 2), unless reductions in daily escitalopram dose were deemed clinically 

necessary. The minimal acceptable escitalopram dose for the study was 10mg. Patients were 

permitted to take the following psychotropic concomitant medications, provided that daily 

doses remained stable throughout Phases 1 and 2 and had been stable for at least two weeks 

prior to screening: benzodiazepine- or benzodiazepine-like agents, anticonvulsants, lithium, 

and buspirone.

Double-blind trial of adjunctive ziprasidone versus placebo (Phase 2)

At the end of the open-label trial, subjects who continued to meet DSM-IV criteria for major 

depressive disorder; had a QIDS-SR score ≥ 10; and did not have abnormal serum potassium 

or magnesium levels, evidence of untreated hypothyroidism, a positive urine drug screen, or 

significant cardiac conduction problems such as atrial fibrillation, atrial flutter, atrio-

ventricular block, of disqualifying ECG changes (prolonged QTc or QRS intervals) were 

enrolled in the double-blind phase of the study (Phase 2). The total duration of the second 

phase of the study was 8 weeks, conducted in weekly visits. All visits during the double-

blind trial operated according to a standard manual. (19) In addition to the HAMD-17, CGI, 

and QIDS-SR, the 14-item Hamilton Anxiety Rating Scale (HAM-A), (20) and Visual 

Analogue Scale for Pain (21) were administered during all visits.

Patients were randomized to receive adjunctive ziprasidone or placebo throughout the 

remainder of the study in a 1:1 fashion. A central randomization center used computer 

generated a list of random numbers to allocate treatments. None of the investigators, study 

clinicians, clinical raters, or subjects at any of the study sites had access to the 

randomization list. Ziprasidone (20 mg per capsule) and placebo were in capsule form and 

identical in appearance. Independent pharmacists prepared ziprasidone and placebo 

capsules. Study drugs were pre-packed in bottles and consecutively numbered for each 

patient according to the randomization schedule. All patients were instructed to take one 

capsule of study medication 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. Following the first 

Phase 2 visit and throughout the eight subsequent weekly visits, study clinicians could 

increase a subject’s dose of the study drug in 1-capsule, twice-per-day, weekly increments, 

yielding a daily possible ziprasidone dosage range of 20–80mg twice daily (40–160mg total 

daily dose). When deemed appropriate, study clinicians could also lower the dosage of study 

medication to address intolerable or uncomfortable side effects. Patients unable to tolerate a 
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minimum dosage of 10mg of escitalopram and 20mg of study drug (ziprasidone or placebo) 

were withdrawn from the study. Compliance was determined at each study visit by pill 

count, and subjects with less than 80% compliance were withdrawn from the study.

Outcome measures

The a priori defined primary outcome measure for testing of the primary study hypothesis 

(antidepressant efficacy) was clinical response, defined as a 50% or greater reduction 

(improvement) from baseline to endpoint in HAMD-17 total score. The HAM-A and Visual 

Analogue Scale for Pain were selected a priori as the outcome measures of choice to test for 

the two key secondary hypotheses (anxiolytic and analgesic efficacy) of the study. The 

QIDS-SR, and CGI were included as secondary outcome measures of antidepressant 

efficacy. Clinical response for the QIDS-SR, and HAM-A was defined similar to that for the 

HAMD-17. Remission on the HAMD-17 and HAM-A was defined as a final score of 7 or 

less, while remission on the QIDS-SR was defined as a final score of 5 or less.

Statistical Analysis

For the calculation of sample size relative to power we selected a targeted treatment effect of 

a difference in the proportions of responders on the HAMD-17 of 0.22. Specifically, we 

assumed that approximately 57% of patients receiving adjunctive ziprasidone and 35% of 

patients receiving adjunctive placebo would meet criteria for response (based on a meta-

analysis with the most up-do-date data available at the time7. Thus, we projected that a study 

involving 8 weekly visits assessing outcome and randomizing 160 patients in a 1:1 fashion 

to adjunctive ziprasidone- versus adjunctive placebo- would have a power of at least 80% to 

detect a treatment difference setting alpha at 0.05 (two tailed).

The intent-to-treat dataset including all randomized patients was utilized for all analyses. All 

subjects were analyzed according to their allocated treatment group. Categorical baseline 

characteristics were compared between treatment groups with chi-square tests. Continuous 

baseline data were analyzed via t-test. A mixed effect model with repeated measures 

approach was used to model the effects of treatment for all efficacy analyses, adjusting for 

baseline severity. All tests were conducted with a significance level of 0.05 (2-sided), with 

no adjustments for multiplicity, using STATA SE Version 12 statistical software.

Results

Subject Demographic Characteristics, Clinical Characteristics, and Follow-Up

531 subjects were screened across the three sites, resulting in 458 (86.2%) outpatients 

meeting eligibility for enrollment in Phase 1 of the study. Of these patients, 311 (67.9%) 

completed the first phase of the study, of which 139 eligible patients were randomized to 

double-blind treatment with adjunctive ziprasidone (20–80 mg twice daily) or adjunctive 

placebo (the others were not eligible either due to premature discontinuation from the study, 

or not meeting inclusion criteria for the double-blind phase). Mean (sd) HAMD-17 scores 

for these 139 patients at the initial study visit (baseline of Phase 1) was 20.0 (4.4). Mean (sd) 

number of historical trials of antidepressants failed during the current episode were 0.94 

(0.76). Four (2.8%) of these patients participating in the randomized phase responded to the 
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escitalopram lead-in phase according to the HAMD-17 (50% or greater reduction in scores 

during phase 1) but were randomized because they met inclusion criteria as stated in the 

methods section (continued to meet DSM-IV criteria for major depressive disorder and had a 

QIDS-SR score ≥ 10 by the end of the lead-in). The remainder were non-responders 

according to the HAMD-17.

Baseline demographic and clinical data for these patients are presented in Table 1. There 

were no statistically significant differences at baseline between the two treatment groups for 

any of these variables. Forty-nine (69.0%) adjunctive ziprasidone– and 53 (77.9%) placebo– 

treated patients completed the trial (p=0.23). Ten (14%) patients discontinued adjunctive 

ziprasidone due to intolerance (four for anxiety and agitation/akathisia, two because of 

sedation, one because of insomnia and one due to a QTc interval greater than 500msec at 

week 2) versus none for placebo (p<0.01 versus placebo). Three (4.2%) patients 

discontinued adjunctive ziprasidone due to inefficacy, 3 (4.2%) were lost to follow-up, and 6 

(8.4%) discontinued adjunctive ziprasidone for various other reasons. Respective numbers 

for the placebo arm were 1 (1.4%), 7 (10.2%) and 7 (10.2%) (all comparisons with 

adjunctive ziprasidone were not statistically significant). Mean (sd) daily study pills for 

patients in the adjunctive ziprasidone and placebo group were 4.9 (2.0) versus 6.3 (2.3), 

respectively (p<0.01), corresponding to a mean (sd) daily dose of 98mg (40mg) for 

ziprasidone-treated patients. Corresponding mean ziprasidone doses for responders and 

remitters, respectively, were 96.0 mg (32.6) and 96.9 mg (32.3).

Antidepressant Efficacy

Results for primary and secondary efficacy measures over 8 weeks of double-blind (Phase 2) 

treatment are presented in Table 2 and Figure 1. Rates of HAMD-17-defined clinical 

response, the study primary outcome measure, were significantly higher with adjunctive 

ziprasidone (n=25 [35.2%]) than adjunctive placebo according to mixed effect model with 

repeated measures analyses (n=14 [20.5%], p=0.04). Adjunctive ziprasidone was superior to 

placebo on most secondary outcome measures for depression as well according to mixed 

effect model with repeated measures analyses (Table 2). The standardized between-treatment 

effect size (Cohen’s d) was 0.53.

Anxiolytic Efficacy and Effect on Somatic Pain Scores

Adjunctive ziprasidone therapy resulted in significantly greater anxiolytic effects but not 

greater effects on the Visual Analogue Scale for Pain than placebo, according to mixed 

effect model with repeated measures analyses than placebo (Table 2). The former included 

significantly greater baseline to endpoint reduction in HAM-A total scores and significantly 

higher HAM-A –defined positive response rates with adjunctive ziprasidone than placebo 

(Table 2).

Study Adverse Events

The most frequently occurring (minimum of 5% frequency in at least one group) treatment- 

emergent adverse events are shown in Table 3. There were significantly higher rates of 

somnolence/fatigue, irritability, anxiety/agitation, and muscle twitching in the adjunctive 

ziprasidone group, as compared with the adjunctive placebo group. Numerically higher rates 
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of treatment-emergent akathisia (self-report) were observed in the adjunctive ziprasidone 

group than the placebo group; however, these differences occurred at the level of statistical 

trend. There were no significant between-group differences in reported rates of sexual 

dysfunction or weight gain. Two serious adverse events (SAEs) occurred during Phase 2 

among patients treated with adjunctive ziprasidone (one hospitalization due to treatment-

emergent suicidal ideation, and one hospitalization due to a fall), both of which were 

reviewed in detail and deemed to be unrelated to the study medication. Two SAEs occurred 

during Phase 2 in the adjunctive placebo group (hospitalizations due to treatment-emergent 

viral meningitis and pneumonia, respectively).

Discussion

The present work is the first randomized, double-blind, placebo-controlled trial to compare 

the efficacy of adjunctive ziprasidone, an atypical antipsychotic agent, with adjunctive 

placebo in outpatients with major depressive disorder. The study employed an 8-week 

prospective, open lead-in involving the use of flexible doses of the SSRI escitalopram, 

requiring patients to demonstrate the persistence of depressive symptoms in order to be 

eligible for randomization in the double-blind phase of the study. The results of this study 

show adjunctive ziprasidone to have superior antidepressant efficacy to adjunctive placebo in 

escitalopram-treated patients with major depressive disorder. Statistical significance was 

demonstrated on the study primary outcome measure (response rates according to the 17-

item Hamilton Depression Rating Scale) was well as most secondary measures of 

antidepressant efficacy (the degree of change on HAMD-17, QIDS-SR, and CGI-S, and 

QIDS-SR response). The number needed to treat for response according to the HAMD-17 

was approximately 7, a similar order of magnitude as other atypical antipsychotic drugs 

when used as adjuncts to antidepressant treatment of major depressive disorder. (7, 8, 22) Of 

note is also a very low placebo response rate (mean HAMD-17 score reduction in the 

placebo group was 3.3 points – one of the lowest ever published in major depressive 

disorder) which was probably due, in part, to the use of an open-label lead-in with 

escitalopram. (23) This clearly aided with “signal detection” in this study, (24) although at 

the expense of efficiency, since only 139 (26.1%) of 531 subjects enrolled were randomized. 

Alternative designs may have preserved the present effect size with better efficiency. (25)

In parallel, anxiolytic efficacy (a secondary study hypothesis) was also shown as evidenced 

by significantly greater response rates on the HAM-A among adjunctive ziprasidone- than 

placebo-treated patients. The number needed to treat for response on the HAM-A was 4. 

This finding is of clinical relevance since the presence of co-morbid anxiety symptoms in 

patients with major depressive disorder represents a distinct clinical challenge for patients 

and clinicians alike. (26–28) The same was not observed with respect to somatic pain, where 

a statistically significant difference in the reduction of such symptoms between the two 

treatment arms was not observed. Finally, a greater proportion of patients discontinued 

adjunctive ziprasidone than placebo in this trial due to intolerance (principally due to 

sedation or “activation”-type adverse events (anxiety, agitation, insomnia), with a number 

needed to harm (NNH- intolerance) of 10. This yields a number needed to treat/NNH ratio 

of 0.7, indicating a favorable benefit relative to risk. Moreover, serious adverse events in the 

study were equal with ziprasidone and placebo. What was surprising, however, was the 
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number of patients who developed fatigue/somnolence on adjunctive ziprasidone 

(approximately one in three patients – NNH=4) given that, unlike quetiapine and olanzapine, 

ziprasidone does not have any appreciable affinity for histaminic or muscarinic receptors. 

Interestingly enough, a review of quetiapine and olanzapine cites similar rates of 

somnolence/fatigue as those for ziprasidone in the present trial, (29) while rates of 

somnolence and fatigue with ziprasidone appear to be higher than those reported with 

adjunctive aripiprazole. (22)

Several possible limitations should be taken into consideration when interpreting the results 

of the present study. First, the study was designed to focus on the efficacy of adjunctive 

ziprasidone when specifically combined with the SSRI escitalopram. Whether results would 

have been similar or different had we also augmented other antidepressants with ziprasidone 

remains unclear. Second, the present trial involved a number of inclusion and exclusion 

criteria. Whether adjunctive ziprasidone is also efficacious among patients who meet such 

exclusion criteria (i.e. at imminent risk of suicide, with serious or unstable medical illness, 

the elderly, etc.) is unknown. Third, although the present study enrolled patients who failed 

anywhere between one and four antidepressant trials (and as a result, its findings are 

generalizeable to such patients in clinical practice), whether clinicians chose to use it as 

second, third, fourth or fifth-line treatment cannot be answered with this specific trial design. 

Ultimately, such decisions need to be made on a case by case basis. Fourth, unlike several 

other trials focusing on the use of atypical antipsychotic agents in major depressive disorder, 

(30–32) the present trial did not employ a specific pharmacologic algorithm to address 

akathisia or insomnia (the introduction of agents with central nervous activity such as 

propranolol, benzodiazepines, or benztropine in the double-blind phase was not permitted). 

Whether results with respect to study adherence and tolerability were the use of such agents 

was permitted or even encouraged during the double-blind phase of the trial would have 

differed remains unclear. Finally, nearly one in three ziprasidone-treated patients 

discontinued the study prematurely (an even higher discontinuation rate was noted in an 

earlier, open-label augmentation trial with a similar dosing regimen (33). Whether better 

tolerability could have been achieved with a different dosing regimen is also unclear.

In conclusion, in the present study, adjunctive ziprasidone when combined with the SSRI 

escitalopram demonstrated greater antidepressant efficacy in patients with major depressive 

disorder versus adjunctive placebo. A statistically significant greater proportion of patients 

discontinued adjunctive ziprasidone due to intolerance. These results suggest that, similar to 

other atypical antipsychotic agents, adjunctive ziprasidone can represent a useful treatment 

option for patients with major depressive disorder.
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Figure 1. 
Figure Title: HAMD-17, QIDS-SR, and HAM-A Response Rates; Y-Axis Title: Response 

Rates; X-Axis Title: Clinical Scales; Footnotes (P values for Ziprasidone+Escitalopram 

condition): HAMD-17 (p= 0.04 MMRM); QIDS-SR (p=0.03 MMRM); HAM-A (p<0.001 

MMRM).
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