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ABSTRACT

BACKGROUND

After unsuccessful treatment for depression with a selective serotonin-reuptake
inhibitor (SSRI), it is not known whether switching to one antidepressant is more
effective than switching to another.

METHODS

We randomly assigned 727 adult outpatients with a nonpsychotic major depressive
disorder who had no remission of symptoms or could not tolerate the SSRI citalo-
pram to receive one of the following drugs for up to 14 weeks: sustained-release
bupropion (239 patients) at a maximal daily dose of 400 mg, sertraline (238 pa-
tients) at a maximal daily dose of 200 mg, or extended-release venlafaxine (250
patients) at a maximal daily dose of 375 mg. The study was conducted in 18 pri-
mary and 23 psychiatric care settings. The primary outcome was symptom remis-
sion, defined by a total score of 7 or less on the 17-item Hamilton Rating Scale
for Depression (HRSD-17) at the end of the study. Scores on the Quick Inventory of
Depressive Symptomatology — Self Report (QIDS-SR-16), obtained at treatment
visits, determined secondary outcomes, including remission (a score of 5 or less at
exit) and response (a reduction of 50 percent or more on baseline scores).

RESULTS

Remission rates as assessed by the HRSD-17 and the QIDS-SR-16, respectively, were
21.3 percent and 25.5 percent for sustained-release bupropion, 17.6 percent and
26.6 percent for sertraline, and 24.8 percent and 25.0 percent for extended-release
venlafaxine. QIDS-SR-16 response rates were 26.1 percent for sustained-release bu-
propion, 26.7 percent for sertraline, and 28.2 percent for extended-release venlafax-
ine. These treatments did not differ significantly with respect to outcomes, tolerabil-
ity, or adverse events.

CONCLUSIONS
After unsuccessful treatment with an SSRI, approximately one in four patients had
a remission of symptoms after switching to another antidepressant. Any one of the
medications in the study provided a reasonable second-step choice for patients with
depression. (ClinicalTrials.gov number, NCT00021528.)
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AJOR DEPRESSIVE DISORDER IS ASSOCI-

ated with substantial morbidity, mortal-

ity, family burden, and health care costs.*
Since no single treatment is uniformly effective,*
subsequent interventions are often needed. Second-
step treatments include augmenting the first agent
with a second or discontinuing the first agent and
beginning a second (switching). The Sequenced
Treatment Alternatives to Relieve Depression
(STAR*D) Trial used an equipoise, stratified, ran-
domized design to evaluate the relative efficacy
and tolerability of various antidepressant treat-
ments for outpatients with nonpsychotic major
depressive disorder who had a lack of remission
or could not tolerate the selective serotonin-reup-
take inhibitor (SSRI) citalopram (Celexa, Forest
Pharmaceuticals) or subsequent treatments.>*5>

The SSRIs are common first-step treatments,
given their relatively low toxicity and high toler-
ability. Few randomized trials have compared the
efficacy and tolerability of treatment with at least
two active second agents after the initial failure
of treatment with an SSRI.° Open case series
— typically in symptomatic volunteers with few
psychiatric and general medical coexisting con-
ditions® — suggest variable response rates (25 to
65 percent) when the first SSRI is switched to a
second SSRI,**13 to a non-SSRI (an out-of-class
switch),1#1° or to medications that inhibit the
uptake of both serotonin and norepinephrine
(“dual-action” agents).171°

This report summarizes the overall study
design for the first two treatment steps. In the
current study, we compared outcomes achieved
with three second-step medications: sustained-
release bupropion (Wellbutrin SR, GlaxoSmith-
Kline), sertraline (Zoloft, Pfizer), or extended-
release venlafaxine (Effexor XR, Wyeth-Ayerst
Laboratories).>* These medications are pharma-
cologically distinct. Sustained-release bupropion,
an out-of-class agent, does not inhibit serotonin
reuptake. Sertraline, a within-class switch, is an
SSRI. Extended-release venlafaxine, a dual-action
agent, inhibits the reuptake of both serotonin and
norepinephrine.

Remission (as opposed to response) was chosen
as the primary outcome. Remission, the virtual
absence of depressive symptoms, was the goal of
treatment®2°and is associated with a better prog-
nosis and day-to-day function than is response
(i.e., a reduction in symptoms of at least 50 per-
cent from baseline).2%22 Generally, in eight-week

Figure 1 (facing page). Overview of Study Design.
BUP-SR denotes sustained-release bupropion, SERT
sertraline, VEN-XR extended-release venlafaxine, CT
cognitive therapy, CIT citalopram, and BUS buspirone.

efficacy trials, remission rates are 35 to 40 percent,
and response rates are 50 to 55 percent. Remis-
sion rates with citalopram as the first step in
STAR*D were 28 to 33 percent, and response rates
averaged 47 percent.?3

METHODS

PARTICIPANTS
Adult outpatients with a primary clinical diagno-
sis of nonpsychotic major depressive disorder,*
as confirmed by a checklist completed by the clin-
ical research coordinators, were enrolled at pri-
mary and psychiatric public and private practice
settings between July 2001 and August 2004.
Broad inclusion and minimal exclusion criteria*
were used to maximize the generalizability of the
findings.>*

All study participants provided written in-
formed consent at enrollment into the initial
treatment with citalopram (level 1) and into all
secondary treatments (level 2). All participants
received citalopram as the initial treatment.?3
Participants who were eligible for second-step
treatments either had not had a remission or
could not tolerate citalopram. A lack of remission
was defined as a score of more than 5 on the
16-item Quick Inventory of Depressive Symptom-
atology — Clinician Rated (QIDS-C-16)?52¢ at the
last level 1 visit; scores can range from 0 to 27,
with higher scores indicating greater severity of
symptoms.

Figure 1 provides an overview of the study at
levels 1 and 2. The study used an equipoise
stratified, randomized design® in which patients
were strongly encouraged to accept all seven
potential second-step treatments — the four
switch options (including cognitive therapy) and
three augmented treatments. However, to mimic
practice, patients could opt to exclude certain
level 2 treatment options. They could elect to ex-
clude all switch options or all augmentation op-
tions, they could accept or decline cognitive ther-
apy within either the switch or augmentation
option, or they could accept only cognitive ther-
apy (both as a switch and an augmentation treat-
ment). In this design, the various acceptable
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4790 Patients screened

l

4177 Consented to receive
citalopram (level 1 study)

613 Patients declined consent
or not asked to enroll

l

4041 Enrolled in level 1

136 Deemed ineligible

1127 Exited from the study

|

1439 Enrolled in level 2

]

Acceptable Treatment Combinations

1475 Moved to level 1 follow-up

Switch Options

Augmentation Options

BUP-SR  SERT  VEN-XR
(N=239) (N=238) (N=250)

583 Ass\fli'tgc';fjrfl"yd’“g - 189 194 200
430 Assigned to drug
augmentation only A A A
156 Assigned to any
augmentation only NA NA NA
104 Assigned to any
switch only 22 & e
57 Assigned to any drug switch
or augmentation only 17 10 13
44 Assigned to CT switch
or CT augmentation only i A A
27 Assigned to any treatment
but CT only 3 6 3
21 Assigned to any treatment  |——» 4 0 2
7 Assigned to any treatment 2 3 1
but drug augmentation
5 Assigned to any treatment
but drug switch i i e
4 Assigned to drug switch or CT 2 1 1
augmentation only
1 Assigned to drug augmenta-
tion or CT switch only i e e
Total 239 238 250

cT
(N=62)

NA

NA

NA

30

NA

24

NA

NA

62

CIT+

BUP-SR CIT+BUS CIT+CT
(N=279) (N=286)

NA

213

50

NA

10

NA

NA

NA

279

NA

217

52

NA

NA

NA

NA

286

(N=85)

NA

NA

54

NA

NA

20

NA

85
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treatments chosen by patients are called accept-
ability strata. Only the treatments for which pa-
tients accepted randomization were compared.>

By design, only the treatment groups that in-
cluded a sufficient number of patients were ana-
lyzed to address the primary study aims. For
level 2, the primary comparisons were among the
three medication switches (sustained-release bu-
propion, sertraline, and extended-release venla-
faxine), which are discussed in this report, and
among the two medication augmentations (re-
ported by Trivedi et al. elsewhere in this issue
of the Journal??). Randomization was conducted
in a 1:1:1 ratio separately within each regional
center and according to which treatments the
participants accepted.

The institutional review boards at the national
coordinating center, the data coordinating cen-
ter, and regional centers and at relevant clinical
sites and the data safety and monitoring board
of the National Institute of Mental Health ap-
proved and monitored the protocol.

All authors were involved in study implemen-
tation, supervision, data review, and manuscript
development. Bristol-Myers Squibb, Forest Phar-
maceuticals, GlaxoSmithKline, King Pharmaceu-
ticals, Organon, Pfizer, and Wyeth-Ayerst Labora-
tories provided medications at no cost for this
trial but otherwise had no role in the design,
conduct, data analysis, or drafting of the manu-
script reporting the results.

PROTOCOL TREATMENT
To mimic clinical practice, enhance safety, ensure
avigorous dosing regimen, and maximize gener-
alizability, all participants and treating clinicians
were aware of treatment assignments and doses.
A clinical treatment manual (available at www.
star-d.org) with an emphasis on measurement-
based care?? recommended starting doses and
dose changes on the basis of scores for the clini-
cian-rated (QIDS-C-16) version of the 16-item Quick
Inventory of Depressive Symptomatology (a scale
ranging from 0 to 27, with higher scores indicat-
ing a greater severity of symptoms)?>2° and the
Frequency, Intensity, and Burden of Side Effects
Rating (FIBSER) (a rating scale that collects in-
formation on the frequency, intensity, and bur-
den of side effects, each on a 7-point scale with
higher ratings indicating greater severity) obtained
at each treatment.* (A copy of the manual can be
found in the Supplementary Appendix, available

with the full text of this article at www.nejm.org.)
In addition, didactic instruction, support by the
clinical research coordinators, and a centralized
monitoring system?® with feedback ensured time-
ly increases in doses when an inadequate reduc-
tion in symptoms occurred in the context of ac-
ceptable side effects.?? Treatment was aimed at
symptom remission, which was defined as a
QIDS-C-16 score of 5 or less at the clinic visit.

At the initiation of the switch in medications,
citalopram was discontinued without a tapering
or washout period. The recommended daily dose
of sustained-release bupropion was 150 mg for
seven days, 200 mg from day 8 to 27, 300 mg
from day 28 to 41, and 400 mg from day 42 on-
ward. Sertraline was started at a daily dose of
50 mg and increased to 100 mg at day 14, to
150 mg at day 28, and to 200 mg at day 63. For
extended-release venlafaxine, the starting daily
dose of 37.5 mg for 7 days was increased to 75 mg
from day 8 to 14, to 150 mg from day 15 to 27,
to 225 mg from day 28 to 41, to 300 mg from
day 42 to 62, and to 375 mg from day 63 onward.
Dosing recommendations were flexible and were
based on clinical judgment as informed by the
FIBSER and the QIDS-C-16 scores at each treat-
ment visit.

CONCOMITANT TREATMENTS
Stimulants, anticonvulsants, antipsychotic agents,
mood stabilizers, nonprotocol antidepressant
medications, and potential antidepressant aug-
menting agents (e.g., buspirone) were proscribed.
Otherwise, any concomitant medication was al-
lowed as necessary to manage concurrent gen-
eral medical conditions or the side effects of pro-
tocol antidepressants (e.g., sexual dysfunction),
as were anxiolytic agents (with the exception of
alprazolam) and sedative hypnotic agents (includ-
ing trazodone, at a dose of 200 mg or less at
bedtime, for sleep).

CLINICAL MEASUREMENTS
Information collected at level 1 baseline to de-
scribe the study cohort included scores for the
Cumulative Illness Rating Scale (CIRS)? to assess
patients’ general medical conditions, the Psychi-
atric Diagnostic Screening Questionnaire3®3! to
identify coexisting psychiatric disorders, and the
30-item Inventory of Depressive Symptomatology
— Clinician Rated?®32 (IDS-C30) to assess the
severity of depression and certain symptom fea-
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tures.3® Assessments of overall function — in-
cluding the Short-Form Health Survey (SF-12), Work
Productivity and Activity Impairment Question-
naire, Work and Social Adjustment Scale (WSAS)
— and satisfaction (Quality of Life Enjoyment and
Satisfaction Questionnaire [QLESQ]) were collect-
ed by an automated interactive-voice-response
telephone system.3*

The primary outcome (i.e., symptom remis-
sion) was defined as a total score of 7 or less on
the 17-item Hamilton Depression Rating Scale3>
(HRSD-17), which was obtained in telephone-
based, structured interviews (in either English
or Spanish) conducted by independent research-
outcome assessors who were unaware of treat-
ment-group assignment within five days after
entry and exit from the study. The secondary out-
comes included results on the Quick Inventory
of Depressive Symptomatology — Self-Report
(QIDS-SR-16)>*252¢ and the FIBSER* obtained at
each treatment visit. QIDS-SR-16 remission was
defined as a total score at study exit of 5 or less,
and response was defined as a reduction of 50
percent or more (level 2 baseline to exit) on the
QIDS-SR-16.

STATISTICAL ANALYSIS
Summary statistics are presented as means (+SD)
for continuous variables and percentages for dis-
crete variables. Parametric and nonparametric
analysis-of-variance methods and chi-square tests
were used to compare the baseline clinical and
demographic characteristics, treatment features,
and rates of side effects and serious adverse
events among treatment groups.

All analyses were conducted according to the
intention to treat.3° Logistic-regression models
were used to determine whether there was an
independent treatment effect on remission and
response rates, adjusting for the effect of the re-
gional center and acceptability stratum. Thirteen
design variables were included in the logistic-
regression models to estimate the effect of dif-
ferences among the 14 regional centers. For this
report, eight treatment-acceptability strata for
medication switches were possible. These strata
were collapsed into two strata (“medication switch
only” and “other”) because of small numbers of
patients in several strata. Thus, one design variable
was included in the logistic models to control for
the effect of the acceptability. Times to first remis-
sion (a score of 5 or less on the QIDS-SR-16) and

first response (a reduction in the baseline score
of 50 percent or more on the QIDS-SR-16) were
defined as the first observed point with the use
of data from clinic visits. Log-rank tests were used
to compare the cumulative proportion with rates of
remission and response among the three treat-
ment groups. Exploratory logistic-regression analy-
ses were used to determine whether there was a
differential effect of treatment among patients
who could not tolerate treatment in level 1.

At the end of this study, patients with missing
HRSD-17 scores were assumed not to have had a
remission (as originally defined).# To determine
whether this assumption affected study results,
we conducted sensitivity analyses. The analyses
were replicated with the use of two additional
methods of imputation, a multiple imputation
method?” and imputed values generated from item-
response theory, which mapped total scores on
the QIDS-SR-16 to corresponding values on the
HRSD-17.3% Consistent findings indicated that the
results were not affected by this approach to miss-
ing data.

RESULTS

PATIENTS
Figure 1 shows how the study groups in this trial
(and the study by Trivedi et al.?”) were developed
on the basis of the various acceptability strata. Only
21 of 1439 patients (1.5 percent) accepted random
assignment to any of the seven level 2 treatments.
Furthermore, only 369 of 1439 patients (25.6 per-
cent) included cognitive therapy among any of the
acceptable treatments.

Of the 727 participants, 239 received sustained-
release bupropion, 238 received sertraline, and
250 received extended-release venlafaxine. The
majority of these participants were drawn from
two groups who were defined by the treatments
that they found acceptable (Fig. 1), mainly from
the 583 patients who accepted only the three
medication switch treatments and the 104 pa-
tients who accepted only the four switch treat-
ments (i.e., the three medication switches plus
cognitive therapy alone).

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
Participants had index episodes of depression with
low function that were defined as recurrent (75.7
percent of the patients), early onset (37.2 percent),
or chronic (27.0 percent) (Table 1). The character-
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