
It
 is

 il
le

ga
l t

o 
po

st
 th

is
 c

op
yr

ig
ht

ed
 P

D
F 

on
 a

ny
 w

eb
si

te
.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2016 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

     449J Clin Psychiatry 78:4, April 2017

Original Research

Ziprasidone Augmentation of Escitalopram  
for Major Depressive Disorder:
Cardiac, Endocrine, Metabolic, and Motoric Effects  
in a Randomized, Double-Blind, Placebo-Controlled Study
David Mischoulon, MD, PhDa,*; Richard C. Shelton, MDb; Lee Baer, PhDa;  
William V. Bobo, MD, MPHc; Laura Curren, MAa; Maurizio Fava, MDa; and George I. Papakostas, MDa

ABSTRACT
Objective: To examine motoric, cardiovascular, endocrine, 
and metabolic effects of adjunctive ziprasidone in adults with 
major depressive disorder (MDD) and prior nonresponse to 8 
weeks of open-label escitalopram.

Methods: A multicenter, parallel, randomized, double-
blind, placebo-controlled trial was conducted at 3 US 
academic medical centers from July 2008 to October 
2013. Recruited were 139 outpatients with persistent 
DSM-IV MDD following an 8-week open-label trial of 
escitalopram. Subjects were then randomized to adjunctive 
ziprasidone (escitalopram + ziprasidone, n = 71) or placebo 
(escitalopram + placebo, n = 68) for 8 additional weeks. Cardiac 
and metabolic measures were obtained at each treatment 
visit. Barnes Akathisia Scale and Abnormal Involuntary 
Movement Scale (AIMS) scores were also obtained. Changes in 
outcome measures for each treatment group were compared 
by independent-samples t test.

Results: A trend toward significance (P = .06) in corrected QT 
interval (QTc) increase was observed for ziprasidone (mean 
[SD] = 8.8 [20.2] milliseconds) versus placebo (–0.02 [25.5] 
milliseconds). Ziprasidone-treated patients had a significantly 
greater increase in global akathisia scores (P = .01) and 
significant weight increase (mean [SD] =  3.5 [11.8] kg, or 7.7 
[26.1] lb) compared to placebo (1.0 [6.4] kg, or 2.2 [14.1] lb) 
(P = .03). No significant changes in AIMS scores were observed 
for either treatment group.

Conclusions: Adjunctive ziprasidone, added to escitalopram, 
led to a greater weight gain and greater but modest akathisia 
compared to placebo. The effect of ziprasidone on QTc showed 
a trend toward significance, and therefore caution should be 
used in the administration of ziprasidone. While ziprasidone 
augmentation in patients with MDD appears safe, precautions 
should be taken in practice, specifically regular monitoring of 
electrocardiogram, weight,   extrapyramidal symptoms, and 
involuntary movements.
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Despite the many antidepressant medications approved 
as monotherapy for major depressive disorder (MDD),1 

many depressed patients remain symptomatic after treatment,2 
and adjunctive treatments are often needed to achieve remission.3 
Atypical antipsychotics as adjunctive therapy for treatment-
resistant MDD have been growing in popularity in recent 
years.4–6 Several randomized, double-blind, placebo-controlled 
trials have been published with adjunctive aripiprazole, 
olanzapine, quetiapine, or risperidone in samples with MDD,7,8 
and aripiprazole, olanzapine (in combination with fluoxetine), 
and quetiapine are currently approved in the United States for 
this indication.

The antipsychotic agent ziprasidone has also shown promise 
as an adjunctive therapy for MDD, most likely due to its various 
mechanisms of action. It has the highest serotonin-2A (5HT2A)/
dopamine-2 (D2) receptor binding affinity ratio of all US Food 
and Drug Administration (FDA)–approved antipsychotic 
medications.9,10 5HT2A blockade is a property shared by certain 
antidepressants such as trazodone,11 mirtazapine,3 nefazodone,11 
and mianserin3 as well as other antipsychotics such as aripiprazole, 
quetiapine, olanzapine, and risperidone.3 Ziprasidone is also 
an antagonist for serotonin-1D (5HT1D) receptors,9 which 
enhance serotonin neurotransmission.12 Ziprasidone also acts 
as a partial agonist of serotonin-1A (5HT1A) receptors,9 similar 
to buspirone13 and aripiprazole,14 which have anxiolytic and 
antidepressant properties.15–17 Additionally, ziprasidone also 
inhibits neuronal uptake of serotonin and norepinephrine via 
their relevant transporters in vitro,10 similar to imipramine and 
desipramine,18 and also inhibits neuronal dopamine uptake.10

Other compelling features of ziprasidone are its lower 
likelihood than olanzapine to cause weight gain, dyslipidemias, 
or elevated glycosylated hemoglobin levels19–23 and its lower 
likelihood than risperidone to cause elevations in prolactin 
levels.22,24 Ziprasidone is associated with less weight gain than 
nearly all other antipsychotics, as shown in a meta-regression 
analysis25 of body weight changes associated with 10 different 
typical and atypical antipsychotics. Ziprasidone was associated 
with the second-lowest degree of weight gain (after molindone), 
with a mean weight increase of 0.04 kg (0.09 lb). These clinical 
properties would suggest an advantage in efficacy and tolerability 
for adjunctive ziprasidone versus other atypical antipsychotic 
drugs in MDD.

Our group26 has recently reported a significant antidepressant 
and anxiolytic advantage for ziprasidone compared to placebo 
in an 8-week, randomized, double-blind, controlled trial of 
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ziprasidone augmentation of the selective serotonin reuptake 
inhibitor (SSRI) escitalopram for patients with persistent 
MDD symptoms after an 8-week open-label trial of flexible-
dose lead-in treatment with escitalopram. Here, we report on 
the motoric, endocrine, cardiac, and metabolic profiles for 
ziprasidone in our study sample.

METHODS

Detailed methods have been described by Papakostas 
et al.26 In brief, this was an 8-week, randomized, double-
blind, parallel-group, placebo controlled trial of ziprasidone 
augmentation of escitalopram for subjects with MDD 
and persistent depressive symptoms following an 8-week, 
prospective, open-label, flexible-dose trial of escitalopram 
(ClinicalTrials.gov identifier NCT00633399). The 
study was conducted at 3 US academic medical centers 
(Massachusetts General Hospital, Boston; University 
of Alabama, Birmingham; and Vanderbilt University, 
Nashville, Tennessee) from July 2008 to October 2013. Local 
institutional review boards approved the study, and written 
informed consent was obtained from all study subjects 
before any study procedures were carried out.

Subjects were men or women 18–65 years of age with 
a primary diagnosis of MDD 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),27 and a 16-item Quick 
Inventory of Depressive Symptomatology-Self Rated scale 
(QIDS-SR)28 total score ≥ 10 at screening.

Exclusion criteria are fully detailed by Papakostas et al.26 
Among these criteria, we 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, had failed more than 3 antidepressant 
trials of adequate dose and duration during the current 
major depressive episode, or were currently taking an 
antidepressant or antipsychotic medication.

Eligible subjects began an 8-week, flexible-dose, open-
label trial of escitalopram 10–30 mg/d. During the first 
4 weeks, escitalopram doses were increased by 10-mg 

increments each week as deemed clinically necessary by the 
treating clinician and with subjects’ consent. All subjects 
remained on a stable escitalopram dose after week 4 and 
during the subsequent double-blind trial, unless reductions in 
escitalopram dose were deemed clinically necessary. Patients 
were allowed benzodiazepine or benzodiazepine-like agents, 
anticonvulsants, lithium, and buspirone, provided that daily 
doses remained stable throughout the study and had been 
stable for at least 2 weeks prior to screening.

At the end of the open-label trial, subjects who continued 
to meet DSM-IV criteria for MDD, had a QIDS-SR score 
≥ 10, and did not have serum potassium or magnesium 
levels outside of reference limits, evidence of untreated 
hypothyroidism, a positive urine drug screen, or significant 
cardiac conduction problems such as atrial fibrillation, 
atrial flutter, atrioventricular block, or disqualifying 
electrocardiogram (ECG) changes (prolonged corrected QT 
interval [QTc] or QRS interval) were enrolled in the double-
blind phase of the study for 8 weeks.

Patients were randomized in a 1:1 fashion to receive 
adjunctive ziprasidone or placebo. Following the first double-
blind visit and throughout the 8 subsequent weekly visits, 
study clinicians could increase the dose of the study drug 
in 1-capsule, twice-per-day, weekly increments, yielding a 
possible ziprasidone dosage range of 20–80 mg twice daily.
Study clinicians could also, when deemed appropriate, 
lower the dose to address uncomfortable or intolerable side 
effects. Patients unable to tolerate a minimum dosage of 10 
mg of escitalopram and 20 mg of study drug (ziprasidone or 
placebo) were withdrawn from the study.

Adverse effects were recorded at each visit. The Barnes 
Akathisia Scale (BAS)29 was used to assess akathisia at each 
visit. The Abnormal Involuntary Movement Scale (AIMS)30 
was used to assess for extrapyramidal symptoms and other 
abnormal movements.

Body mass index (BMI), body weight, fasting lipids (total 
cholesterol, high-density lipoprotein [HDL] cholesterol, 
low-density lipoprotein [LDL] cholesterol, triglycerides), 
fasting glucose, glycosylated hemoglobin (HbA1c), thyroid-
stimulating hormone (TSH), and prolactin levels were 
assessed at the beginning (baseline) and end of the double-
blind phase. Blood samples were obtained after a 12- to 
14-hour fast. Clinically significant weight gain was defined 
as an increase in body weight of 7% or greater at the end 
of the double-blind phase as compared with baseline body 
weight. Patients were weighed in the morning in the fasting 
state while wearing light clothing. Standard 12-lead ECGs 
were also obtained at the beginning, at week 2, and at the 
end of the study.

The intent-to-treat dataset including all randomized 
patients was analyzed by treatment group. Categorical 
baseline characteristics were compared between treatment 
groups with χ2 tests. Continuous baseline data were analyzed 
and compared via t tests. Change in continuous outcome 
measures were compared between groups using analysis 
of covariance, adjusting for baseline values. All tests were 
conducted with a significance level of .05 (2-sided), with no 
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 ■ Ziprasidone augmentation was recently shown to be 
effective in depressed individuals who did not respond 
adequately to escitalopram. However, the safety of this 
intervention requires further characterization.

 ■ We found modest increases in the corrected QT interval, 
akathisia, and weight in the study subjects who received 
ziprasidone augmentation versus placebo. There was 
no evidence of increased involuntary movements with 
ziprasidone augmentation.

 ■ Ziprasidone augmentation may be safely and effectively 
used for depressed patients, but regular precautions 
should be taken, including regular monitoring of 
electrocardiograms, weight, extrapyramidal symptoms, 
and involuntary movements.
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adjustments for multiplicity, using STATA SE Version 12 
statistical software (StataCorp LP).

RESULTS

A total of 531 outpatients were screened, and 458 (86.2%) 
were eligible to enroll. Of these patients, 311 (67.9%) 
completed the open phase, and 139 were then randomly 
assigned to double-blind treatment with adjunctive 
ziprasidone (20-80 mg twice daily) or placebo.

Baseline demographic and clinical data for these 
patients were reported by Papakostas et al.26 The mean (SD) 
attained dose of adjunctive ziprasidone was 98 (40) mg/d. 
Mean (SD) doses of escitalopram were 21.0 (5.8) mg/d in 
the ziprasidone group and 19.2 (3.1) mg/d in the placebo 
group.26 Seven patients randomized to ziprasidone (9.8%) 
received escitalopram at a dose of 30 mg/d, and 3 patients 
randomized to placebo (4.4%) received escitalopram doses 
of 30 mg/d. All other subjects received 20 mg/d or less of 
escitalopram.

Rates of somnolence/fatigue were 33.8% for the 
combination therapy and 11.7% for placebo (P = .002).26 
Baseline QTc measures were not significantly different 
between treatment arms. QTc increased by a mean of 8.8 
milliseconds by week 8 in the ziprasidone group, which 
trended toward statistical significance (P = .06) against 
placebo (Table 1). We found no significant association 
between ziprasidone dose and QTc prolongation (P = .96).

Baseline serum fasting glucose, HbA1c, body weight, 
BMI, prolactin, and TSH levels were comparable at baseline 
between both treatment arms (P > .05). By week 8, no 
significant difference in changes in any of these measures 
between ziprasidone and placebo were observed, except for 

weight, with ziprasidone resulting in a significantly greater 
weight increase than placebo (P = .03) (Table 2).

Akathisia scores (including restlessness) are summarized 
in Table 3. Among the 4 BAS items—1 (objective), 2 
(subjective awareness of restlessness), 3 (distress related 
to restlessness), and 4 (global clinical assessment of 
akathisia)—item 1 was significantly higher at baseline in the 
ziprasidone group compared to the placebo group (P = .02), 
but the other 3 items did not differ significantly between the 
2 groups. With regard to change in BAS scores over 8 weeks 
of treatment, item 4 scores increased for ziprasidone and 
decreased for placebo, and the difference between treatment 
groups reached statistical significance (P = .01). All other 
comparisons were nonsignificant (Table 3).

There was no statistically significant difference between 
the 2 groups in the proportion of patients who developed 
clinically significant findings on the AIMS scale during 
treatment (Table 4).

Table 1. Comparison of Cardiac Effects Between Ziprasidone 
and Placebo Augmentation of Escitaloprama

QTc Variablea

Ziprasidone + 
Escitalopram

(n = 71), Mean (SD)

Placebo + 
 Escitalopram 

(n = 68), Mean (SD) P Value
Baseline 417.3 (19.8) 419.2 (17.8) .56
Change at week 2 5.2 (16.45) 1.8 (20.7) .31
Change at week 8 8.8 (20.2) −0.02 (25.5) .06

n (%) n (%)
Change > 75 at week 2 0 (0) 0 (0) .99
Change > 75 at week 8 0 (0) 0 (0) .99
Baseline

> 450 1 (1) 1 (1) .97
> 480 0 (0) 0 (0) .99
> 500 0 (0) 0 (0) .99

Week 2 (new)
> 450 5 (7) 4 (6) .77
> 480 1 (1) 0 (0) .96
> 500 1 (1) 0 (0) .96

Week 8 (new)
> 450 7 (10) 6 (9) .83
> 480 1 (1) 1 (1) .97
> 500 1 (1) 0 (0) .96

aQTc values shown in ms. The designation of  “new” refers to patients whose 
QTc values were within the specified range for the first time at that time 
point. 

Abbreviation: QTc = corrected QT interval.

Table 2. Comparison of Metabolic Effects Between 
Ziprasidone and Placebo Augmentation of Escitalopram

Variablea

Ziprasidone + 
Escitalopram

(n = 71)b

Placebo + 
Escitalopram

(n = 68)b P Valuec

Glucose, mg/dL
Baseline 92.7 (18.6) 96.3 (31.7) .41
Change at week 8 0.6 (14.5) 1.5 (17.0) .09

HbA1c, % of total hemoglobin
Baseline 5.7 (1.2) 5.7 (1.2) .82
Change at week 8 0.1 (0.3) 0.1 (1.1) .33
> 7% at baseline, n (%) 3 (4) 3 (4) .87
> 7% at week 8 (new), n (%) 1 (1) 1 (1) .78

Total cholesterol, mg/dL
Baseline 198.8 (35.1) 191.3 (42.6) .26
Change at week 8 −3.3 (23.1) 1.7 (28.9) .62

HDL cholesterol, mg/dL
Baseline 53.7 (17.2) 52.4 (26.6) .72
Change at week 8 0.7 (12.1) 1.9 (11.4) .66

LDL cholesterol, mg/dL
Baseline 111.5 (30.3) 110.1 (34.4) .80
Change at week 8 −1.1 (24.9) −1.2 (24.8) .89

Triglycerides, mg/dL
Baseline 163.2 (120.9) 186.9 (138.5) .28
Change at week 8 −14.8 (103.7) −20.3 (110.2) .31

Baseline height, m 1.68 (0.9) 1.68 (1.1) .97
Baseline weight

kg 81.7 (25.1) 87.9 (27.2) .17
lb 180.1 (55.3) 193.8 (60.0) …

BMI, kg/m2, mean 28.9 31.1 .11
Change in weight at week 8

kg 3.5 (11.8) 1.0 (6.4) .03
lb 7.7 (26.0) 2.2 (14.1) …

Prolactin, ng/mL
Baseline 8.0 (3.6) 9.0 (6.2) .22
Change at week 8 4.0 (10.4) 6.2 (26.2) .55

TSH, mIU/L
Baseline 1.5 (0.7) 1.5 (0.8) .96
Change at week 8 0.1 (0.7) 0.1 (0.6) .49

aMeasurements of glucose, cholesterol, triglycerides, prolactin, and TSH are 
shown as serum levels. The designation of  “new” refers to patients whose 
QTc values were within the specified range for the first time at that time 
point. 

bValues shown as mean (SD) unless otherwise noted. 
cBoldface indicates statistical significance. 
Abbreviations: BMI = body mass index, HDL = high-density lipopoprotein, 

HbA1c = hemoglobin A1c, LDL = low-density lipoprotein, TSH = thyroid-
stimulating hormone.

Symbol: … = not applicable.
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DISCUSSION

In this first randomized, double-blind, placebo-controlled 
trial comparing the efficacy of adjunctive ziprasidone, an 
atypical antipsychotic agent, with adjunctive placebo in 
outpatients with MDD, we examined whether ziprasidone 
might have any significant adverse cardiovascular, endocrine, 
motoric, and metabolic effects. Patients in our study received 
ziprasidone at doses between 40 and 160 mg/d with a mean 
(SD) dose of 98 (40) mg/d.26 Our results showed a trend 
toward significantly greater QTc increase (8.8 milliseconds) 
in the ziprasidone group compared to placebo. This finding 
is generally in line with the known risks of ziprasidone on the 
QTc.31 On the other hand, we found no significant association 
between ziprasidone dose and QTc changes (P = .96), whereas 
the literature generally suggests that QTc changes with 
ziprasidone are dose-related.31 Furthermore, no participant 
in either treatment arm experienced an increase of > 75 
milliseconds after 8 weeks of treatment. By week 8, 7 subjects 
on ziprasidone treatment and 6 on placebo had a QTc > 450 
milliseconds, and only 1 subject in the ziprasidone group 
had a QTc > 500 milliseconds. The FDA has recommended 
that prescribers weigh the comparative benefits and risks 
between ziprasidone and other antipsychotic drugs in part 
by considering ziprasidone’s greater capacity to prolong the 

QT/QTc interval.31 Our findings, in the context of the risk 
of QTc prolongation with ziprasidone as well as with SSRIs,32 
suggest that the combination of ziprasidone and SSRIs 
is very likely safe but should be undertaken with caution, 
and clinicians who administer such combinations should 
monitor ECGs regularly.

The design of the study allowed high doses and flexible 
dosing. Doses of escitalopram ranged between 10 and 30 
mg/d, with a mean (SD) of 21.0 (5.8) mg/d in the ziprasidone 
group and 19.2 (3.1) mg/d in the placebo group.26 A total 
of 9.8% of subjects randomized to adjunctive ziprasidone 
and 4.4% of subjects randomized to adjunctive placebo 
received an escitalopram dose of 30 mg/d, which is above 
the maximum licensed dose of 20 mg/d. At the time of 
study design, the current guidelines on the QTc effects of 
escitalopram, which was reported safe only up to 20 mg/d 
by the FDA and up to the lower dose of 10 mg in Europe, 
had not yet emerged. We designed the study to maximize 
possibility of response to treatment. In our field, higher-
than-recommended doses of SSRIs are frequently used, 
and this applies to escitalopram and citalopram, which 
remain in use at high doses in some exceptional cases, with 
appropriate ECG monitoring. In this study, the mean dose of 
escitalopram attained in both treatment arms was at around 
20 mg/d, which is considered safe, and too few patients were 
on escitalopram doses greater than 20 mg/d to draw any firm 
conclusions about the safety of higher doses in this setting. 
Nonetheless, clinicians who are interested in prescribing 
escitalopram, alone or in combination with ziprasidone, 
should be watchful for potential cumulative QTc effects of 
the combination and attempt to keep the doses within the 
current guidelines, and preferably at the minimum effective 
dose, to maximize patient safety.

Patients on ziprasidone treatment had a significant 
increase in weight compared to placebo, with a net difference 
in weight-gain of 2.5 kg (5.5 lb) (3.5 kg [7.7 lb] vs 1.0 kg 
[2.2 lb]). This finding was surprising given the previous 
reports of ziprasidone as being weight neutral,25 as well as 
reports of other atypical antipsychotics such as aripiprazole, 
which produced minimal weight gain in schizophrenia33,34 
but a significant weight gain in resistant depression.35 
These findings collectively suggest that depressed patients, 
especially those with treatment-resistant depression, may 
be at greater risk of weight gain than previously reported, 
for example as a result of poorer eating habits. Likewise, 
the combination of an antipsychotic plus an antidepressant 
may have also contributed to the observed weight gain. 
Although modest, a net weight gain of 2.5 kg (5.5 lb) could 
be distressing to some patients in clinical practice, and for 
this reason clinicians should inform patients about the risk 
of weight gain and monitor weight closely. Ziprasidone did 
not appear to have a significant effect on plasma glucose, 
triglycerides, HbA1c, total cholesterol, LDL cholesterol, 
prolactin, and TSH. Thus, as a basis for treatment selection, 
metabolic parameters during treatment of MDD with 
adjunctive ziprasidone appear to be more similar to those 
reported with aripiprazole36 and quetiapine37 in this patient 

Table 4. Comparison of Abnormal Involuntary Movements 
Scale (AIMS) Scores Between Ziprasidone and Placebo 
Augmentation of Escitalopram
Time 
Point

Ziprasidone + Escitalopram
(n = 71), n (%)a

Placebo + Escitalopram
(n = 68), n (%)a P Value

Baseline 3 (4) 0 (0) .81
Week 4 0 (0) 0 (0) .99
Week 8 0 (0) 0 (0) .99
aSubjects with an AIMS score of 3 in one body area or score of 2 in two or 

more body areas.

Table 3. Comparison of Barnes Akathesia Scale (BAS) Scores 
Between Ziprasidone and Placebo Augmentation  
of Escitalopram

BAS Score

Ziprasidone +  
Escitalopram

(n = 71)a

Placebo +  
Escitalopram

(n = 68)a P Valueb

Item 1: Objective
Baseline 0.23 (0.59) 0.04 (0.21) .02
Change at week 8 −0.15 (0.63) 0 (0.29) .8

Item 2: Subjective awareness 
of restlessness

Baseline 0.41 (0.71) 0.26 (0.51) .18
Change at week 8 −0.2 (0.76) −0.2 (0.54) .23

Item 3: Distress related to 
restlessness

Baseline 0.10 (0.34) 0.12 (0.42) .68
Change at week 8 0.07 (0.48) 0.02 (0.39) .52

Item 4: Global clinical 
assessment of akathisia

Baseline 0.31 (0.69) 0.23 (0.52) .41
Change at week 8 0.07 (0.94) −0.15 (0.36) .01

Total 
Baseline 1.0 (1.9) 0.6 (1.3) .2
Change at week 8 −0.49 (2.3) −0.61 (1.0) .12

aValues shown as mean (SD) unless otherwise noted. 
bBoldface indicates statistical significance. 
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population and substantially lower than with adjunctive 
olanzapine therapy.38

Finally, ziprasidone-treated patients demonstrated a 
statistically significant worsening in akathisia scores in only 
1 of 4 BAS score measures (global akathisia), a net increase 
that was generally mild in magnitude (Cohen d effect size of 
0.1) and principally due to a decrease in scores in the placebo 
group. In fact, the incidence of akathisia with adjunctive 
ziprasidone therapy was reported as 15.4% (vs 7.3% for 
placebo),26 lower than that reported for aripiprazole (25%).35 
In the aripiprazole trials,35,36 akathisia and restlessness 
were rated separately, whereas in our study we collapsed 
restlessness into the akathisia measurements, which suggests 
better tolerability for ziprasidone. It should be noted, 
however, that much of the literature’s data on akathisia for 
aripiprazole and other atypical antipsychotics were based on 
spontaneous reports, and therefore comparisons between 
our targeted findings and those in the literature need to 
be made with caution. Thus, in this respect, adjunctive 
ziprasidone appears to be associated with a risk of akathisia 
somewhere between that of aripiprazole (higher) and that 
of more sedating atypical antipsychotics such as olanzapine 
and quetiapine.39 Finally, the rate of emergence of clinically 
significant abnormal involuntary movements did not differ 
significantly between the 2 treatment groups; however, the 
sample size is small for estimation of rarely occurring events. 
Long-term monitoring for the emergence of such adverse 
events is, therefore, clinically prudent.

About one-third of patients on the combination therapy 
experienced sedation, a significant difference from those 
taking placebo.26 As it stands, the 3 adverse effects of 
greatest concern that differentiate olanzapine, quetiapine, 
and aripiprazole are weight gain, akathisia, and sedation. 
While ziprasidone appears advantageous with regard to 
akathisia and weight gain, the rate of sedation was notable, 
and therefore clinicians should make sure to inform patients 
about this.

Several limitations should be considered. The study was 
designed to focus on the efficacy, safety, and tolerability 
of adjunctive ziprasidone when 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 more likely to have 
cardiovascular or metabolic effects among patients who 
would not meet our inclusion criteria (eg, those with unstable 
medical illness, the elderly) is unknown.

In conclusion, in the present study, adjunctive ziprasidone 
when combined with the SSRI escitalopram in MDD patients 
versus placebo demonstrated a mild increase in QTc that is 
deemed unlikely to be of broad clinical relevance, greater 
weight gain, and a mild tendency to akathisia compared to 
adjunctive placebo. The positive efficacy findings for this 
combination supported its use as an effective augmentation 
of an SSRI,26 and our current results also support relative 
safety of the combination therapy. However, in view of the 

developing concerns and warnings about SSRIs and QTc 
prolongation, clinicians should carefully weigh the pros and 
cons of this combination and consider the patient’s medical 
history and past response or nonresponse to other agents and 
combinations used for treatment resistant depression, and, if 
they choose to prescribe and SSRI-ziprasidone combination, 
they should regularly monitor the patient’s ECG. Likewise, 
our results also support regular monitoring of weight, 
extrapyramidal symptoms, and involuntary movements.
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