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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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Table 1. Clinical and Demographic Characteristics of Patients.*
Total

Characteristic (N=727)
Age —yr 41.8+12.8
Female sex — no. (%) 427 (58.7)
Race or ethnic group — no. (%)

White 551 (75.8)

Black 8 (17.6)

Other 48 (6.6)
Hispanic ethnic group 80 (11.0)
Education —yr 13.3+3.0
Employment status — no. (%)

Employed 388 (53.4)

Unemployed 299 (41.2)

Retired 39 (5.4)
Monthly income — $§ 2,039+2,568
Medical insurance — no. (%)

Private 316 (44.6)

Public 103 (14.5)

None 290 (40.9)
Marital status — no. (%)

Single (never married) 199 (27.4)

Married or cohabiting 288 (39.6)

Divorced or separated 205 (28.2)

Widowed 5 (4.8)
Age at first major depressive episode

Mean — yr 25.0+14.0

<18 yr —no. (%) 268 (37.2)
Duration of major depressive disorder — yr 16.9+13.6
No. of major depressive episodes 7.0£12.8
Recurrent major depressive disorder — no. (%) 499 (75.7)
Family history of major depressive disorder — no. (%) 387 (53.9)
Prior suicide attempt — no. (%) 125 (17.2)

Sustained-Release

Extended-Release

Bupropion Sertraline Venlafaxine
(N=239) (N=238) (N=250)
41.9+12.9 42.6+12.7 41.1+12.6
136 (56.9) 131 (55.0) 160 (64.0)
179 (74.9) 186 (78.2) 186 (7 4)
47 (19.7) 9 (16.4) 2 (16.8)
3 (5.4) 3(5.5) 2(88)
23 (9.6) 28 (11.8) 29 (11.6)
13.4+2.9 13.1+3.2 13.4+£2.9
132 (55.5) 118 (49.6) 138 (55.2)
90 (37.8) 109 (45.8) 100 (40.0)
16 (6.7) 1 (4.6) 12 (4.8)
2,139+2,744 1,900+2,679 2,077+2,258
106 (44.7) 97 (41.6) 113 (47.3)
4(18.6) 28 (12.0) 1(13.0)
87 (36.7) 108 (46.4) 5 (39.7)
69 (28.9) 67 (28.2) 63 (25.2)
89 (37.2) 95 (39.9) 104 (41.6)
(28 9) (26 9) 72 (28.8)
2(5.0) 2(5.0) 1(4.4)
25.7+14.6 24.8+13.5 24.4+13.8
92 (38.8) 84 (35.9) 92 (36.9)
16.2+13.6 17.8+13.6 16.8+13.6
6.7+11.5 6.6+£12.2 7.8+14.6
153 (70.5) 172 (78.5) 174 (78.0)
122 (51.5) 132 (55.9) 133 (54.3)
40 (16.9) 7(19.7) 38 (15.2)

1236

istics of the patients were similar to those of the
patients who entered level 1 and who could be eval-
uated.?® For example, the mean (£SD) scores for
the HRSD-17 were 21.8+5.2 at entry into level 1
and 18.9%7.3 at entry into this study. Of the 727
enrollees, 407 patients could not tolerate citalo-
pram (56.0 percent), as defined by the discon-
tinuation of level 1 treatment before four weeks
for any reason or after four weeks because of in-
tolerable side effects. The results in the three
medication groups were similar. The number of

concurrent psychiatric disorders (data not shown)
did not differ significantly among the three treat-
ment groups.

TREATMENT FEATURES
Table 2 shows the course of treatment with each
medication. All three medications were admin-
istered in adequate doses for substantial periods,
though only 32.8 percent of patients who received
extended-release venlafaxine took more than
225 mg per day.
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Table 1. (Continued.)

Characteristic
CIRS
No. of categoriesi:
Total score
Psychiatric care — no. (%)
Duration of index major depressive episode
Mean — mo
=2 years — no. (%)
SF-12
Mental§
Physical
WSAS scoref|
QLESQ score||
HRSD-17 score (level 2 entry)**
IDS-C30 score (level 2 entry) 1
Anxious features (level 2 entry) — no. (%) 1
Atypical features (level 2 entry) — no. (%)§§
QIDS-C-16 score (level 2 entry) 49
QIDS-SR-16 score (level 2 entry)§9
Duration of level 1 treatment — wk
Change in QIDS-C-16 score during level 1 — %
Citalopram dose at end of level 1 — mg/day

Intolerance to level 1 side effects — no. (%)

Sustained-Release

Total Bupropion Sertraline
(N=727) (N=239) (N=238)
3.3+2.4 3.3x2.4 3.3+2.4
4.8+3.9 4.8+4.0 4.7+3.8
437 (60.1) 145 (60.7) 140 (58.8)
29.6+65.9 32.1+75.0 28.7+60.6
195 (27.0) 63 (26.6) 67 (28.3)
25.8+8.3 25.8+8.5 25.5+8.7
47.0+12.3 46.7+12.4 47.1+12.3
25.3+8.7 25.2+8.9 25.6+8.6
38.2+15.3 39.2+15.7 36.9+15.0
18.9+7.3 18.5+7.7 19.3+6.9
34.1+£13.0 33.2+13.6 34.3+12.3
284 (44.4) 88 (42.1) 97 (45.5)
130 (20.3) 33 (15.8) 47 (22.1)
14.0+4.5 14.0+4.6 14.0+4.3
13.2+4.9 13.3+5.1 13.3+4.7
8.0+4.2 7.9+4.2 7.7+4.3
4.3+40.2 4.2+33.6 3.5+44.7
41.6+17.7 41.5+17.8 41.3+17.8
407 (56.0) 134 (56.1) 132 (55.5)

Extended-Release
Venlafaxine
(N=250)

3.3+2.3
4.9+3.9
152 (60.8)

28.1:61.7
65 (26.2)

26.0+7.7
47.1+£12.3
25.3+8.6
38.4x15.4
18.9+7.3
34.6+13.1
99 (45.6)
50 (22.9)
13.9+4.7
13.1+5.0
8.4+4.0
5.1+41.6
42.0+£17.4
141 (56.4)

* Plus—minus values are means +SD. Level 1 refers to initial treatment with citalopram. Level 2 refers to second-step treatment (reported in
this study) with sustained-release bupropion, sertraline, or extended-release venlafaxine. Because of missing data on some characteristics,
the denominators that were used to determine some percentages differ from the total numbers of patients.

T Race or ethnic group was self-reported by patients.

I The Cumulative Iliness Rating Scale (CIRS) is divided into 13 categories or disorders, with a range of 0 to 13 (e.g., pulmonary and gastro-
intestinal). Each category is rated for severity, with a range of 0 to 4, with higher numbers indicating greater severity. The total score was

calculated by adding up the scores for all categories.

§ The Short Form Health Survey (SF-12) scores range from 0 to 100, with higher scores indicating better function.

The Work and Social Adjustment Scale (WSAS) scores range from 0 to 40, with higher scores indicating worse function.

| The Quality of Life Enjoyment and Satisfaction Questionnaire (QLESQ) scores range from 0 to 100, with higher scores indicating greater

satisfaction.

** The 17-item Hamilton Rating Scale for Depression (HRSD-17) scores range from 0 to 52, with higher scores indicating a greater severity of

symptoms.

771 The 30-item Inventory of Depressive Symptomatology — Clinician Rated (IDS-C30) scores range from 0 to 84, with higher scores indicat-

ing a greater severity of symptoms.

i1 The presence of anxious features was ascertained on the basis of the total score on the anxiety subscale of the HRSD-17.
§§ The presence of atypical features was ascertained on the basis of specific item scores on the 1DS-C30.
99 The 16-item Quick Inventory of Depressive Symptomatology — Clinician-Rated and Self-Rated (QIDS-C-16 and QIDS-SR-16) scores range

from 0 to 27, with higher scores indicating a greater severity of symptoms.

SYMPTOM OUTCOMES
Remission rates, on the basis of the results on the
HRSD-17, did not differ significantly among treat-
ment groups (}*=3.649 with 2 df, P=0.16). Of
239 patients who received sustained-release bupro-

pion, 51 had a remission (21.3 percent), as did 42 of
238 patients who received sertraline (17.6 percent)
and 62 of 250 patients who received extended-
release venlafaxine (24.8 percent). The treatments
did not differ significantly with respect to the
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Table 2. Characteristics of Treatment.*

Sustained- Extended-
Release Release
Bupropion  Sertraline Venlafaxine
Characteristic (N=239)  (N=238) (N=250)
Duration of treatment
8.3+5.0 9.1+£5.0 9.3+£5.1
<4 wk— no. (%) 60 (25.1) 44 (18.5) 55 (22.0)
<8 wk— no. (%) 105 (43.9) 94 (39.5) 81 (32.4)
No. of post-baseline clinic visits 3.5£1.6 3.7£1.6 3.8£1.6

Days to first post-baseline visit 16.9+7.0
Dose at end of study — mg/day ~ 282.7+104.4 135.5£57.4  193.6+106.2
Time received exit dose — wk 6.7£5.1 6.3+3.8 6.4+4.7

Concomitant psychotropic treat-
ments — no. (%)

Trazodone 37(15.7) 46 (19.3) 41 (16.5)
Anxiolytics 34 (14.4) 24 (10.1) 28 (11.3)
Sedative or hypnotics 40 (17.0) 42 (17.7) 38 (15.3)

18.2+11.7 17.0+7.7

s

“ Plus—minus values are means +SD. Because of missing data on some charac-

teristics, the denominators that were used to determine some percentages
differ from the total numbers of patients.

i P<0.04 for the comparison among the groups. Bonferroni-adjusted post hoc

comparisons indicate a significant difference between sustained-release bupro-
pion and extended-release venlafaxine (P=0.009).
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QIDS-SR-16 response rates, remission rates, or
percent reductions in QIDS-SR-16 scores (Table 3).
The treatments also did not differ signifi-
cantly with respect to either time to remission
(log rank x*=0.38, P=0.93) (Fig. 2) or time to
response (log rank x*=0.65, P=0.72) on the basis
of results on the QIDS-SR-16. Among the patients
who had a remission, the mean time to remission
according to results on the QIDS-SR-16 was
5.4+4.5 weeks (median, 4.0) for those given sus-
tained-release bupropion, 6.2+5.0 weeks (median,
4.9) for those given sertraline, and 5.5+4.7 weeks
(median, 4.2) for those given extended-release
venlafaxine. Similarly, among patients with a re-
sponse, according to results on the QIDS-SR-16,
the mean time to a response was 5.5%3.5 weeks
(median, 4.0) for those given sustained-release
bupropion, 6.6+4.3 weeks (median, 5.9) for those
given sertraline, and 7.0+4.3 weeks (median, 6.0)
for those given extended-release venlafaxine.

TOLERABILITY AND ADVERSE EVENTS
Side effects and serious adverse events were clini-
cally similar among the treatment groups (Table 3).
The treatments did not differ significantly in the

overall burden of side effects or in the proportion
of patients with any serious psychiatric adverse
event, though there was a difference in the distri-
bution of the frequency of side effects. Four pa-
tients were hospitalized for suicidal ideation or
attempted suicide, but none committed suicide
during the trial.

DISCUSSION

In the context of the equipoise stratified, random-
ized design used in this trial, which gave patients
choices in their treatment regimen, most patients
opted to have their medication either switched or
augmented. Few patients chose to do both, thus
preventing a definitive comparison of strategies
involving augmentation with those involving a
switch medication. Our results suggest that such
a choice (i.e., both augmentation and a switch
medication) is relatively uncommon in practice
when patients are provided options.

With regard to the commonly accepted prac-
tice of switching medications, approximately one
in four depressed patients had a remission of
symptoms with sustained-release bupropion, ser-
traline, or extended-release venlafaxine after ei-
ther not having had a remission with or being
unable to tolerate citalopram therapy. Remission
rates did not differ significantly among the three
medication groups nor did QIDS-SR-16 response
rates, times to QIDS-SR-16 response, change in
QIDS-SR-16 scores from baseline to the end of
the study, serious adverse events, or measures
of tolerability. Remission rates were slightly high-
er according to results on the QIDS-SR-16 than
to results on the HRSD-17, because patients who
did not undergo HRSD-17 evaluation at the end of
the study were declared a priori not to have had
a remission. Of the 209 patients with missing
HRSD-17 scores, 26 had a remission (12.4 per-
cent) on the basis of results on the QIDS-SR-16.
On the basis of results on the HRSD-17, no dif-
ferential treatment effect in regard to remission
was found between patients who could not toler-
ate citalopram and those who could tolerate this
agent. These findings are generalizable to most
adult outpatients with a nonpsychotic major de-
pressive disorder who are treated in primary or
specialty care settings.

Rates of response and remission with each
switch medication were lower than rates reported
in open-label case series of switch medications
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Table 3. Treatment Outcomes, Side Effects, and Serious Adverse Events.*

Characteristic
HRSD-17 remission at end of study — no. (%)
QIDS-SR-16 remission at end of study — no. (%)
QIDS-SR-16 response — no. (%)
Change in QIDS-SR-16 score — %
QIDS-SR-16 score at end of study
Maximal frequency of side effects in level 2 — no. (%)
No side effects
10-25% of the time
50-75% of the time
90-100% of the time
Maximal intensity of side effects in level 2 — no. (%)
None
Minimal to mild
Moderate to marked
Severe to intolerable
Maximal burden of side effects in level 2 — no. (%)
None
Minimal to mild
Moderate to marked
Severe to intolerable
Discontinuation due to intolerance — no. (%)
Serious adverse events — no. (%)§
Death, nonsuicide
Medical event with hospitalization
Medical event without hospitalization
Psychiatric hospitalization for detoxification
Psychiatric hospitalization for suicidal ideation or attempt
Psychiatric hospitalization for worsening depression
Psychiatric hospitalization for other psychiatric condition
Suicidal ideation without hospitalization

Serious psychiatric adverse events — no. (%)

Sustained-Release

Bupropion Sertraline
(N=239) (N=238)

1(21.3) 2 (17.6)
61 (25.5) 63 (26.6)
62 (26.1) 63 (26.7)

-16.4+52.7 -21.9+41.1

10.5+6.0 10.1+5.9
53 (24.5) 45 (20.6)
46 (21.3) (3 2)
73 (33.8) 2 (23.9)
44 (20.4) 53 (24.3)
52 (24.1) (19 7
45 (20.8) 5 (25.2)
91 (42.1) 77 (35.3)
28 (13.0) 43 (19.7)
62 (28.7) 50 (22.9)
70 (32.4) 84 (38.5)
67 (31.0) 59 (27.1)
17 (7.9) 25 (11.5)
65 (27.2) 50 (21.0)
5 (2.1) 10 (4.2)

1 0

3 8

0 0

0 1

0 2

0 0

1 0

0 0

1(0.4) 3(1.3)

62 (24.8)
62 (25.0)
70 (28.2)

-16.9+72.4

10.2+6.1

19.0
30.

Extended-Release
Venlafaxine
(N=250)

* Plus—minus values are means +SD. HRSD-17 denotes the 17-item Hamilton Rating Scale for Depression (scores can range from 0 to 52,
with higher scores indicating a greater severity of symptoms), and QIDS-SR-16 the 16-item Quick Inventory of Depressive Symptomatology,
Self-Rated (scores can range from 0 to 27, with higher scores indicating a greater severity of symptoms). Because of missing data on some
characteristics, the numbers of cases do not always add up to the total number of cases in the treatment group, and the percentages do not

always sum to 100 because of rounding.

T P<0.05 for the comparison among the groups. Bonferroni-adjusted post hoc comparisons found no significant pairwise differences.
I This category included all patients who discontinued the study before week 4 regardless of the reason and all who did so at or after week 4

if they cited intolerable side effects as the reason.
§ Patients may have had more than one event.

after failure of treatment with an SSRI. Such
series typically involved patients who were not
chronically depressed, had few coexisting med-
ical or psychiatric illnesses, and were treated in

research clinics.*® On the basis of results on the
HRSD-17, remission rates were also slightly lower
than the overall rate of 30 percent with medica-
tion augmentation as the second treatment step
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1.00+

0.754

0.504

0.259 Extended-release

venlafaxine
g L8

Cumulative Probability of Remission

Sustained-release
bupropion

0.00 —

No. at Risk

Sustained-release bupropion 239 191
Sertraline 238 207
Extended-release venlafaxine 250 201
Total 727 599

T T T T T T T T T T T
4 5 6 7 8 9 10 11 12 13 14

Weeks of Treatment

146 119 89 53 26
165 135 92 63 30
159 136 103 62 33
470 390 284 178 89

Figure 2. Weeks of Treatment until Remission, According to Drug.

(as described by Trivedi et al.??). However, these
two trial groups of the STAR*D study involved
largely distinct groups of patients who had dif-
ferent outcomes with citalopram treatment.
Patients in our study had greater rates of intoler-
ance to and somewhat less benefit from citalo-
pram. Although the remission rates in our trial
are clinically meaningful, the relatively low rates
were probably not due to inadequate doses of
medication or to inadequate durations of treat-
ment, given the mean doses at the end of treat-
ment and durations of treatment for each agent.
However, the dose of extended-release venlafaxine
was less likely to approach the protocol-recom-
mended maximum of 375 mg per day than was
the dose of either of the other two drugs.

These findings have important practical im-
plications. Contrary to the belief that intolerance
of one SSRI predicts intolerance of another SSRI,
sertraline was tolerated as well as sustained-
release bupropion, even though 56.0 percent of
patients in this trial could not tolerate citalo-
pram. Thus, intolerance to or the lack of efficacy
of one SSRI seems not to imply intolerance or lack
of efficacy of another SSRI. These results indicate
that both within-class and out-of-class medication
switches are reasonable choices.

As for the dual-action agent extended-release
venlafaxine, post hoc pooled analyses3*#° have
suggested slightly higher remission rates with
venlafaxine than with SSRIs when used as first-
step treatment. No studies, to our knowledge,

N ENGL) MED 354;12 WWW

have compared venlafaxine with other potentially
active medications at the second treatment step.
In this study, higher remission rates were not
achieved with extended-release venlafaxine than
with the more selective agents among patients
who could not tolerate or who did not have a
remission with citalopram therapy.

Important limitations to this comparison of
three switch medications include the lack of
placebo control and unblinded delivery of treat-
ment, though assessment of the primary outcome
(according to results on the HRSD-17) was done
in a blinded fashion, and the QIDS-SR-16 and
HRSD-17 ratings were in agreement. A placebo-
controlled study is not needed to discern whether
these three switch treatments differ, but without
a placebo group, we cannot be certain that any
of the treatments was specifically effective (i.e.,
the results were due to the pharmacologic effects
of the medication). On the other hand, switching
to a placebo after an initial failed treatment
would have aroused concern about ethics,* might
have limited generalizability (if more severely or
chronically ill patients had declined to enroll), or
might have led to less vigorous administration
of drugs, given the high prevalence of coexisting
medical conditions among the patients. In addi-
tion, since few patients opted for both augmen-
tation of their medication and switching to an-
other drug, we cannot definitively compare these
two strategies. Finally, we cannot determine the
basis for the choices exercised by patients, since
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we did not ask them why they had made such
choices.

Among patients who cannot tolerate or who
do not have a remission in response to an initial
SSRI, approximately one in four patients had a
remission on switching to sustained-release bu-
propion, sertraline, or extended-release venlafax-
ine; these three drugs had similar efficacy and
tolerability. These findings highlight the need for

more broadly effective antidepressant treatments.
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