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tudies suggest that 29% to 46% of depressed pa-
tients show only partial or no response to antidepres-
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Background: Due to their favorable side-
effect profile, atypical antipsychotic agents offer
important therapeutic advantages in mood disor-
ders. Ziprasidone, an atypical antipsychotic agent
with strong 5-HT1A agonist activity, may be par-
ticularly useful when used in conjunction with
standard antidepressants in treatment-resistant
depression. The purpose of this study is to test
this hypothesis in depressed outpatients who have
not experienced significant clinical improvement
following an adequate trial of a selective seroto-
nin reuptake inhibitor (SSRI).

Method: Twenty patients with major depres-
sive disorder (MDD) who had failed to experi-
ence a clinical response to an adequate trial of an
SSRI were treated with open-label ziprasidone in
addition to their SSRI for 6 weeks between Feb-
ruary 2002 and December 2002. MDD was diag-
nosed with the Structured Clinical Interview for
DSM-IV Axis I disorders. Clinical response was
defined as a 50% or greater decrease in depres-
sive symptoms during the course of the trial
(baseline to endpoint), as measured by the
HAM-D-17 total score.

Results: Thirteen of 20 patients (65.0%)
completed the trial. Using a completer analysis,
8 patients (61.5%) were classified as responders.
An intent-to-treat (ITT) analysis resulted in 10
responders (50.0%). The overall proportion of
remitters was 5 of 13 (38.5%) using a completer
analysis and 5 of 20 (25.0%) using the ITT analy-
sis. Ziprasidone administration appeared to be
safe, with no clinically significant QTc prolonga-
tion or severe adverse events observed in any of
the study participants.

Conclusion: These results suggest a possible
augmentation role for ziprasidone when used in
conjunction with SSRIs in SSRI-resistant MDD.
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S
sants, with most taking a selective serotonin reuptake
inhibitor (SSRI) as an initial treatment.1 Among respond-
ers to antidepressant treatment, residual symptoms are
rather common2 and have been shown to be associated
with greater likelihood of relapsing and perhaps having a
poorer long-term prognosis.3 When one surveys psychia-
trists to assess their perceptions of what works in refrac-
tory depression, it is clear that the most popular strategies,
particularly newer ones, are not those that are best sup-
ported by evidence.4

Due to their favorable side-effect profile, atypical anti-
psychotic agents may offer important therapeutic advan-
tages in mood disorders. Ziprasidone, in particular, due to
its unique receptor-affinity profile, may be particularly
useful when used in conjunction with standard antide-
pressants in the treatment of refractory depression. Spe-
cifically, in addition to an affinity for the dopamine-2
(D2), serotonin-2A (5-HT2A),5–7 5-HT2C,6,8 and 5-HT1D

serotonergic receptors,6,7 ziprasidone also acts as a strong
5-HT1A receptor agonist,7,9 a property that sets it aside
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from the other atypical antipsychotics.6,9 In fact, among
the atypical agents, ziprasidone was found to possess the
most potent affinity for the 5-HT1A, 5-HT1D, and 5-HT2 re-
ceptors,7,10 and the highest 5-HT2A/D2 affinity ratio com-
pared with all marketed antipsychotics. Clinical evidence
suggesting a potential role of the 5-HT1A receptor in the
treatment of major depressive disorder (MDD) comes
from the antidepressant properties of selective 5-HT1A

receptor partial agonists. Ipsapirone,11,12 buspirone,13–16

and gepirone17–21 have been shown to be effective in a
number of clinical trials of MDD. Furthermore, it has
been hypothesized that the strong 5-HT1A agonist proper-
ties of ziprasidone are associated with the release of dopa-
mine in rat prefrontal cortex.9 Additionally, ziprasidone
inhibits the neuronal uptake of 5-HT and norepinephrine,
comparable to the antidepressant imipramine,22 as well as
the neuronal uptake of dopamine.10

In addition to the absence of controlled clinical trials,
the main obstacles for the use of atypical antipsychotic
agents while treating patients with refractory mood and/or
anxiety disorders are the potential risks of extrapyramidal
symptoms, neuroleptic malignant syndrome, and tardive
dyskinesia. Such risks are markedly reduced compared
with the typical antipsychotic agents23,24 and the risk of
developing side effects such as sedation, hyperprolactine-
mia, and weight gain.25

Ziprasidone, however, appears to be less likely to cause
weight gain,22,26–31 elevations in prolactin levels,32–36 and
extrapyramidal side effects26,27,30,32,33,36–38 than the other
agents in its class. In fact, short-term treatment with zipra-
sidone appears to lead to significant reduction in serum
cholesterol and triglyceride levels,39 while to date there
have been no reports linking ziprasidone to any form of
glucose dysregulation.40 Although the U.S. Food and Drug
Administration labeling for ziprasidone includes a warn-
ing about the potential for QTc prolongation, in clinical
trials, ziprasidone was found to have a small effect on the
QTc interval of approximately 6 to 10 ms, less than some
of the standard antipsychotic agents.41 More recent studies
revealed no serious electrocardiographic changes or se-
vere cardiac adverse events.26,27,30,32,33,36,38 Finally, there are
no reports to date of tardive dyskinesia associated with
prolonged ziprasidone exposure, although there is a case
report of ziprasidone being associated with the reemer-
gence of tardive dyskinesia.42

In summary, ziprasidone appears to be safe and well
tolerated, with a very low likelihood of sedation, weight
gain, prolactin elevation, or extrapyramidal side effects.
Due to the unique receptor-affinity profile, it has been
hypothesized that ziprasidone may be particularly useful
when used in conjunction with standard antidepressants in
treatment-resistant MDD. The purpose of this study is to
test this hypothesis in patients with MDD who have not
experienced significant clinical improvement following
treatment with SSRIs of adequate dose and duration.

METHOD

Subject Selection
Study subjects were recruited through general newspa-

per and radio advertisements that listed common symp-
toms of depression or through clinical referrals. Men and
women, aged 18 to 65 years, with MDD diagnosed by
the use of the Structured Clinical Interview for DSM-IV
Axis I disorders (SCID I/P),43 and with an initial 17-item
Hamilton Rating Scale for Depression (HAM-D-17)44

score ≥ 14, were eligible for the study. All patients had
been treated with an adequate trial of an SSRI prior to
study entry, defined as a minimum dose of 20 mg/day of
fluoxetine, paroxetine, or citalopram or 50 mg/day of ser-
traline for a minimum duration of 6 weeks. All patients
were taking an SSRI at the time of study enrollment
and remained on that dose for at least 4 weeks. All pa-
tients continued their SSRI medication at the same dose
throughout the study.

The following patients were excluded: pregnant
women, patients who posed a serious suicidal or homi-
cidal risk, and those with organic mental disorders, an ac-
tive substance or alcohol use disorder within the last
3 months, schizophrenia, delusional disorder, mood con-
gruent or incongruent psychosis, bipolar disorder, anti-
social personality disorder, or a history of allergy to the
study drug. Patients with significant cardiac conduction
problems on screening electrocardiogram, electrolyte ab-
normalities, significant cardiovascular disease, a history
of QTc prolongation, or those taking medications that pro-
long the QTc were also excluded. Finally, patients who
had failed to respond to 4 or more adequate antidepressant
trials during the course of their current major depressive
episode (MDE) and patients who had had electroconvul-
sive therapy within 6 months of study enrollment were
excluded.

Study Procedures
A total of 20 subjects were enrolled at the Depression

Clinical and Research Program (DCRP) at Massachusetts
General Hospital (Boston, Mass.). Written informed con-
sent was obtained before any protocol-specified pro-
cedures, which were approved by the hospital’s Institu-
tional Review Board, were carried out. Patients were seen
weekly for the first 4 weeks and at week 6 for the final
visit. The following instruments were administered dur-
ing each visit by experienced psychiatrists and psychol-
ogists who were trained in their use: the HAM-D-1744

and the Clinical Global Impressions-Severity of Illness
(CGI-S) and -Improvement (CGI-I) scales.45 In our group,
training in the use of instruments such as the HAM-D-28
and SCID I/P is done by peer review of videotaped inter-
views. Patients also completed the self-rated, 92-item
Symptom Questionnaire (SQ)46 during every study visit,
which contains, among others, subscales for anxiety, de-
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pression, hostility, somatic symptoms, and somatic well-
being. During the first visit, all patients were instructed to
take 1 tablet of the study medication (ziprasidone, 20 mg)
twice daily. Starting with week 2, the medication dosage
was increased by 20-mg/week increments, up to 80 mg
b.i.d., until patients experienced a clinical response or
significant side effects. At the conclusion of the trial, re-
sponders and nonresponders were offered the option of up
to 3 months free follow-up at the DCRP.

Statistical Tests
The primary test of outcome was based on the assess-

ment of the difference between baseline and endpoint
in depression severity following ziprasidone treatment.
Clinical response was defined as a 50% or greater reduc-
tion in HAM-D-17 score from baseline to endpoint. Re-
mission was defined as a final HAM-D-17 score of ≤ 7.
A paired t test was used to assess the changes in depres-
sion severity between the baseline HAM-D-17 score and
the endpoint HAM-D-17 score. Two analyses were com-
pleted: (1) a completer analysis of all patients finishing
the trial and (2) an intent-to-treat (ITT) analysis examin-
ing all patients enrolled in the trial, using the last recorded
HAM-D-17 score as the endpoint. Appropriate parametric
and nonparametric tests were used to compare differences
in demographic and clinical variables between responders
and nonresponders.

RESULTS

The mean ± SD age for all patients was 41.9 ± 10.1
years and 7 of 20 subjects (35.0%) were women. The
mean duration of the current MDE was 32.9 ± 38.1
months. The mean number of lifetime MDEs was
2.9 ± 2.8. The mean age at onset of MDD was 23.6 ± 14.7
years. The mean number of adequate antidepressant trials
failed during the current MDE was 1.9 ± 1.4. The mean
total HAM-D-17 and CGI-S scores during the baseline
visit were 21.8 ± 4.9 and 4.8 ± 0.9, respectively. Overall,
6 patients enrolled had an MDE resistant to fluoxetine;
5, to sertraline; 6, to citalopram; and 3, to paroxetine.
The mean fluoxetine, sertraline, citalopram, and paroxe-
tine doses during the present trial were 65.0 ± 10.0 mg,
215.0 ± 171.0 mg, 48.0 ± 22.8 mg, and 43.3 ± 15.3 mg,
respectively. Of note, all but 1 patient failed to respond to
SSRI doses higher than the required minimum to enroll in
the study, all but 1 patient failed to respond to an SSRI
trial longer than the required minimum to enroll, and all
but 1 patient had a baseline HAM-D-17 score of ≥ 16.

Thirteen of 20 patients (65.0%) completed the 6-week
trial. The reasons for premature discontinuation were in-
tolerance (4/20 or 20.0%), discontinuation of the SSRI
(1/20 or 5.0%), and lost to follow-up (2/20 or 10.0%). The
most common adverse events (reported by 10% or more
of the sample) are listed in Table 1. No patient experi-

enced a severe adverse event. There was no change in
QTc from baseline to week 6 (0.424 ms vs. 0.423 ms, re-
spectively; p > .05). No patient had a QTc > 500 ms at
week 6. Only 2 patients experienced a QTc increase
greater than 10 ms (30 ms in both cases). Overall, there
was a nonsignificant decrease in cholesterol levels from
baseline to endpoint (208.7 mg/dL vs. 194.7 mg/dL, re-
spectively; p > .05).

Using a completer analysis, 8 patients (61.5%) were
classified as responders. The proportion of remitters was
5 of 13 (38.5%). An ITT analysis revealed 10 (50.0%)
responders. The overall proportion of remitters was 5
of 20 (25.0%). The mean daily ziprasidone dose was
82.1 ± 48.9 mg. The mean ziprasidone dose in the
ITT sample was 92.0 ± 46.3 mg in nonresponders and
71.1 ± 52.0 mg in responders. Figure 1 presents mean
HAM-D-17 scores by week for ITT and completer group
samples. There was also a statistically significant im-
provement in SQ-depression scores (17.5 vs. 12.5, respec-
tively; p = .001), SQ-anxiety scores (14.1 vs. 11.8, re-
spectively; p = .002), and SQ-anger/hostility scores (10.4
vs. 6.9, respectively; p = .021), but not in SQ-somatic
symptom scores (9.6 vs. 10.6, respectively; p > .05) or
SQ-somatic well-being scores (1.5 vs. 1.5, respectively;
p > .05) from baseline to endpoint in the ITT sample.

At the conclusion of the trial, 6 of 8 responders
(75.0%) and 0 of 2 partial responders who completed the
trial chose to continue to be followed at the DCRP free of
charge and remained on their ziprasidone regimen. Two of
the 6 responders chose to follow up with their psychia-
trists. The mean duration of follow-up was 15.3 ± 6.9
weeks for these 6 responders. By the end of the free
follow-up period, 2 responders who had not achieved re-
mission by the last visit of the trial remitted, 1 relapsed, 1
maintained the response but never achieved remission,
while the remaining 2 responders who had achieved re-
mission maintained it during the free follow-up phase. Of
note, 3 of the patients who responded during the trial had
their ziprasidone regimen converted from 20 mg b.i.d. to

Table 1. Common Side Effects in Patients Treated With
Ziprasidone Plus an SSRIa

System Effect % N
Musculoskeletal/nervous

Fatigue/sedation 50.0 10
Sleep disturbance 30.0 6
Restlessness 15.0 3
Tremor 15.0 3
Bruxism 15.0 3
Headaches 10.0 2

Gastrointestinal
Dry mouth 20.0 4
Gastrointestinal distress 20.0 4

Urogenital
Urinary frequency 10.0 2

aReported by 10% or more of the sample (N = 20).
Abbreviation: SSRI = selective serotonin reuptake inhibitor.
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40 mg q.d. because once-daily administration was more
convenient for them. These 3 patients had achieved re-
mission status by the end of the free follow-up period.

DISCUSSION

The present findings suggest the potential usefulness
of ziprasidone as an augmentation to SSRIs in treatment-
resistant depression. Among 20 patients with an MDE
resistant to an adequate trial of an SSRI, 10 (50.0%)
responded, 5 of whom achieved remission, after 6 weeks
of augmentation with ziprasidone. In addition, there was
significant improvement in SQ scores for depressed
mood, anxiety, and hostility/anger in the entire sample of
patients treated with ziprasidone (N = 20). Furthermore,
when we examined the rate of change of depressive
symptoms over time, improvement with ziprasidone was
robust and rapid, with a considerable proportion of over-
all improvement having occurred within 1 week of treat-
ment (see Figure 1). This finding is in accordance with 2
other studies47,48 reporting rapid improvement in depres-
sive symptoms with olanzapine and risperidone augmen-
tation of SSRIs. The reason for this rapid improvement
remains unclear, but may be related to dopamine release
in the prefrontal cortex seen when atypical antipsychotics
are coadministered with SSRIs.9,49 In fact, in view of this
rapid response, questions have been raised about whether
overall antidepressant efficacy of atypical antipsychotics
persists. However, in the present study, 5 of 6 completers
(83.3%) who had responded during the trial and chose to
continue to receive free treatment with ziprasidone at the
DCRP either maintained their improvement or improved
further.

In the present study, ziprasidone augmentation appeared
to be safe, with no patient experiencing a severe adverse
event or a clinically significant increase in QTc. However,
a significant number of patients (35% overall, 20% for in-
tolerance) discontinued treatment, a rather high dropout
rate for an open trial and similar to discontinuation rates
reported in meta-analyses of tricyclic antidepressants.50 It
is also worthwhile to point out that even though the risk of
neuroleptic malignant syndrome and tardive dyskinesia
with atypical antipsychotics is as yet unknown, the present
study supports the use of atypical antipsychotics in resis-
tant MDD rather than as first-line treatment in MDD.

The major limitation of this study was the absence of
placebo. Without the use of placebo, it is impossible to
separate augmentation drug response from clinical re-
sponse due to continued administration of the SSRI. It is
important to keep in mind that the relatively short minimal
adequate duration of 6 weeks for an SSRI trial as a crite-
rion for study entry may have been responsible for consid-
erable response to continued treatment with the SSRI.
However, in reality, patients enrolled in the present trial
had actually been treated with the “augmented” SSRI for
much longer, as only 1 patient had been taking their SSRI
for less than 10 weeks. Furthermore, given that the present
sample consisted of patients with treatment-resistant de-
pression, it is reasonable to assume that the placebo re-
sponse rate would be much lower.51 In this context, a re-
sponse rate of 50.0% is likely to be clinically significant.
An additional limitation is the definition of minimal ad-
equate SSRI dose for study entry as an equivalent of 20
mg of fluoxetine or 50 mg of sertraline, although 17 of 20
enrolled patients had failed much higher doses. A further
limitation is the definition of minimal severity for entry
into the study as a baseline HAM-D-17 score of ≥ 14, al-
though all patients enrolled but 1 had a HAM-D-17 score
of ≥ 16 at baseline (mean HAM-D-17 score at baseline
was 21.8 ± 4.9).

CONCLUSION

One in every 2 patients with depression resistant to an
adequate trial of SSRIs responded when ziprasidone was
added to their antidepressant regimen. Overall, 1 in every
4 patients experienced complete remission by the end of
the trial. Ziprasidone augmentation should be among the
options considered after a patient does not respond to an
adequate SSRI trial.

Drug names: buspirone (BuSpar and others), citalopram (Celexa),
fluoxetine (Prozac and others), imipramine (Tofranil, Surmontil, and
others), olanzapine (Zyprexa), paroxetine (Paxil and others), sertraline
(Zoloft), ziprasidone (Geodon).
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