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Acute and Longer-
Term Outcomes 1n
Depressed Outpatients
Requiring One or
Several Treatment

Steps: A STAR*D Report

Objective: This report describes the participants and compares the acute and longer-term treatment outcomes associ-
ated with each of four successive steps in the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) trial.
Method: A broadly representative adult outpatient sample with nonpsychotic major depressive disorder received one
(N = 3,671) to four (N = 123) successive acute treatment steps. Those not achieving remission with or unable to tol-
erate a treatment step were encouraged to move to the next step. Those with an acceptable benefit, preferably symprom
remission, from any particular step could enter a 12-month naturalistic follow-up phase. A score of =5 on the Quick
Inventory of Depressive Symptomatology-Self-Report (QIDS-SR, ) (equivalent to =7 on the 17-item Hamilton Rat-
ing Scale for Depression [HRSD-]) defined remission; a QIDS-SR 4 total score of =11 (HRSD,,=14) defined re-
lapse. Results: The QIDS-SR,, remission rates were 36.8%, 30.6%, 13.7%, and 13.0% for the first, second, third, and
fourth acute treatment steps, respectively. The overall cumulative remission rate was 67%. Overall, those who required
more treatment steps had higher relapse rates during the naturalistic follow-up phase. In addition, lower relapse rates
were found among participants who were in remission at follow-up entry than for those who were not after the first
three treatment steps. Conclusions: When more treatment steps are required, lower acute remission rates (especially in
the third and fourth treatment steps) and higher relapse rates during the follow-up phase are to be expected. Studies to
identify the best multistep treatment sequences for individual patients and the development of more broadly effective

treatments are needed.

(Reprinted with permission from the American Journal of Psychiatry 2006; 163:1905-1917)

Symptom remission is the desired goal of treat-  efficacy (i.e., lack of remission) or intolerable
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ment for depression, given its implications for
better daily functioning and better longer-term
prognosis (1-6). Since no treatment is a panacea,
several sequential treatment steps are often
needed to obtain remission with a tolerated treat-
ment (7, 8). If a trial does not result in remission,
it is an unsuccessful trial, whether due to lack of

side effects, as long as the treatment is vigorously
dosed to tolerance and provided for a sufficient
duration to achieve remission. The number of
treatment steps needed to achieve an adequate
benefit is typically used to gauge the degree of
treatment resistance (9—13), usually with a focus
on acute outcomes without reference to longer-
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Figure 1. Overall STAR*D Participant Flow
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term outcomes. Two small studies have sug-
gested that lower acute response rates may be
anticipated if patients have greater levels of treat-
ment resistance (14, 15). We do not know, how-
ever, whether patients who require more treat-
ment steps (i.e., are more treatment resistant) are
different than patients who require fewer steps,
nor do we know whether those who require more
steps have lower remission rates, take longer to
achieve remission, or have poorer longer-term
outcomes.

This report builds upon data from four steps in
the Sequenced Treatment Alternatives to Relieve
Depression (STAR*D) trial (16, 17) (www.star-d.
org). The STAR*D trial employed one or more
acute treatment steps aimed to achieve symptom

focus.psychiatryonline.org

remission delivered by using measurement-based
care methods (18, 19) to ensure appropriately vig-
orous and timely dose adjustments and timely
changes in treatment when remission was not at-
tained at a tolerable dose. This report describes the
patient groups and the acute and longer-term out-
comes for each acute treatment step.

MEeTHOD

STUDY OVERVIEW

The STAR*D protocol provided a series of ran-
domized controlled treatment trials in a broadly
representative group of outpatients with nonpsy-
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RUSH ET AL.

Table 1. Demographic Features of STAR*D Participants by Treatment Step

Treatment Step?

Step 1 Step 2 Step 3 Step 4
(N = 3,671) (N = 1,439) (N = 390) (N = 123)
Feature Mean SD Mean SD Mean SD Mean SD
Age 40.7 13.2 415 12.7 43.6 121 46.4 11.3
Education (years) 185 3.2 13.4 3.2 131 2.9 131 2.5
Monthly household income 2,456 3,123 2,161 2,683 1,979 2,510 1,861 1,678
N % N % N % N %

Female 2,284 62.2 851 59.1 197 50.5 60 48.8
Race

White 2,802 76.4 1,105 76.8 311 79.7 101 82.1

Black 626 17.1 241 16.8 61 15.6 19 15.4

Other 240 6.5 92 6.4 18 4.6 3 2.4

Hispanic 451 12.3 171 11.9 53 13.6 18 14.6
Employment status

Employed 2,120 57.8 776 54.0 192 49.2 57 46.3

Unemployed 1,329 36.3 588 40.9 176 451 58 47.2

Retired 216 5.9 73 5.1 22 5.6 8 6.5
Medical insurance

Private 1,868 52.6 664 47.5 171 455 52 43.3

Public 468 13.2 191 13.7 58 15.4 16 183

None 1,216 34.2 543 38.8 147 39.1 52 43.3
Marital status

Single 1,080 29.5 408 28.4 94 241 23 18.7

Married/cohabiting 1,526 41.6 577 40.1 163 41.8 57 46.3

Divorced/separated 941 25.7 398 27.7 114 29.2 37 30.1

Widowed 119 3.2 55 3.8 19 4.9 6 4.9
Psychiatric care 2,268 61.8 904 62.8 244 62.6 76 61.8

2Sums do not always equal N because of missing values. Percentages are based on available data.
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chotic major depressive disorder who were candi-
dates for medication as a first treatment step. If
patients did not achieve remission or could not tol-
erate a treatment step, they were encouraged to pro-
ceed to the next acute treatment step. Those who
achieved remission and tolerated acute treatment
could enter a longer-term (12-month) naturalistic
follow-up phase, as could those with at least a
meaningful improvement and acceptable tolerabil-
ity.

The organization and methods of the STAR*D
trial are detailed elsewhere (16, 17). The study was
conducted at 41 clinical sites providing primary
(N = 18) or psychiatric N = 23) care. Clinical
sites were identified by availability of depressed out-
patients, clinicians, administrative support, and

large numbers of minorities. STAR*D was ap-
proved and monitored by the institutional review
boards at each participating institution, a National
Coordinating Center, a Data Coordinating Center,
and the Data Safety and Monitoring Board at the
National Institute of Mental Health.

PARTICIPANTS

All participants provided written informed con-
sent at study entry and at entry into each level and
the follow-up phase. Only outpatients seeking
medical care were eligible (i.e., symptomatic volun-
teers were excluded). Participants met DSM-1V cri-
teria for nonpsychotic major depressive disorder at
study entry as determined by clinical diagnosis and
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Table 2. Baseline Clinical Features of STAR*D Participants by Treatment Step®
Treatment Step

Step 1 Step 2 Step 3 Step 4
(N = 3,671) (N = 1,439) (N = 390) (N = 123)
Feature N % N % N % N %
First episode occurrence before age 18 1,349 37.2 543 38.2 137 35.5 48 39.3
Recurrent depression 2,540 74.7 1,027 77.6 261 74.8 82 74.5
Family history of depression 2,000 54.9 769 54.1 197 51.2 67 54.5
Ever attempted suicide 619 16.9 256 17.8 74 19.0 25 20.3
Duration of current episode =2 years 902 24.8 385 27.0 105 27.4 36 30.3
Mean SD Mean SD Mean SD Mean SD
Age at first episode (years) 25.5 14.4 25.0 14.0 26.3 14.4 25.9 14.7
lliness duration (years) 15.3 13.1 16.5 134 17.3 13.9 20.3 15.1
Number of episodes 5.9 11.4 6.8 13.0 7.3 14.0 8.3 15.0
Duration of current episode (months) 24.5 52.3 28.2 59.9 31.7 67.5 42.1 78.1
Median duration of current episode 7.8 8.3 9.1 9.4
(months)
Quality of Life and Enjoyment 41.8 15.1 38.1 14.4 34.5 14.2 32.8 12.8
Satisfaction Questionnaire score
SF-12 Mental 26.6 8.6 25.7 8.2 24.9 7.9 245 8.2
SF-12 Physical 49.5 12.0 47.6 12.3 453 121 445 121
Work and Social Adjustment Scale score 23.6 9.2 255 8.6 27.7 8.1 28.4 7.8
HRSD,, score 19.9 6.5 21.0 6.2 22.5 5.9 23.3 59
IDS-C,, score 35.5 1.4 37.7 111 40.5 10.7 41.8 10.6
QIDS-SR, 4 score 15.4 43 16.2 4.1 16.9 3.9 17.3 3.4
Cumulative lliness Rating Scale
Categories endorsed 3.0 2.3 3.2 2.3 3.5 2.5 3.9 2.5
Total score 42 3.7 45 3.8 5.2 43 5.7 42
Severity index 1.2 0.6 1.2 0.6 1.3 0.6 1.3 0.5 o=
N % N % N % N % cZ
Anxious features 1,543 44.6 685 50.4 212 57.3 67 56.8 : E
Atypical features 590 171 252 18.5 77 20.8 30 25.4 g ;1
Melancholic features 682 19.7 310 22.8 100 27.0 36 30.5 =g
Psychiatric Diagnostic Screening 8 ;
Questionnaire 7 =
Agoraphobia 380 10.5 168 11.8 66 17.0 26 21.3 »n
Alcohol abuse/dependence 427 11.8 169 11.9 43 111 10 8.1
Bulimia 438 12.1 175 12.3 48 12.3 13 10.6
Drug abuse/dependence 264 7.3 97 6.8 28 7.2 8 6.6
Generalized anxiety disorder 747 20.6 324 22.8 106 27.4 40 33.1
Hypochondriasis 141 3.9 60 4.2 17 4.4 5 41
Obsessive-compulsive disorder 479 13.2 196 13.7 75 19.3 23 18.7
Panic disorder 411 11.3 207 14.5 70 18.0 22 17.9
Posttraumatic stress disorder 645 17.8 289 20.3 87 224 26 21.1
Social phobia 1,054 29.1 452 31.8 142 36.6 45 36.9
Somatoform disorder 80 2.2 42 3.0 17 4.4 4 353
Number of axis | comorbid conditions
0 1,386 38.5 504 35.7 124 32.3 33 28.0
1 954 26.5 369 26.2 83 21.6 30 25.4
2 558 15.5 230 16.3 77 201 23 19.5
3 296 8.2 123 8.7 32 8.3 12 10.2
4+ 402 1.2 184 1341 68 17.7 20 17.0

2Sums do not always equal N due to missing values. Percentages are based on available data.
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confirmed with a DSM-IV checklist by the clinical
research coordinator. Participants were 18-75
years of age, not pregnant, not breastfeeding, and
not previously exposed to an adequate trial of any
protocol treatment within the first two treatment
steps of the study. Exclusion criteria were minimal.
Patients with bipolar or psychotic disorders, those
with a primary diagnosis of obsessive-compulsive
disorder or an eating disorder, those with general
medical conditions that contraindicated protocol
medications in the first two treatment steps, and
participants with substance abuse/dependence that
required inpatient detoxification were excluded, as
were suicidal patients who required immediate hos-
pitalization.

ASSESSMENTS

Baseline and outcome measures were collected by
offsite, treatment-masked research outcome asses-
sors via telephone, clinical research coordinators,
and an interactive voice response system (20, 21).
The research outcome assessors administered the
17-item Hamilton Rating Scale of Depression
(HRSD,) and the clinician-rated 30-item Inven-
tory of Depressive Symptomatology (IDS-C;)
(22-24) both at baseline and exit from each acute
treatment level and every 3 months during the fol-

low-up phase. Baseline HRSD,, ratings were used
to ascribe anxious features (25), while Inventory of
Depressive Symptomatology ratings ascribed mel-
ancholic (26) and atypical (27) features.

The clinical research coordinators at each site col-
lected baseline sociodemographic information and
self-reported psychiatric history information (per-
sonal and familial). They also administered a base-
line HRSD,, to determine study eligibility and the
14-item Cumulative Illness Rating Scale (28, 29) to
gauge the number, severity, and overall burden of
general medical conditions based on different or-
gan systems. The Cumulative Illness Rating Scale
identified the number of 14 possible comorbid gen-
eral medical conditions (categories endorsed), the
average severity score of the categories endorsed (se-
verity index), and total severity score (the sum of
severity scores across the categories endorsed). The
clinical research coordinators also completed the
16-item, clinician-rated Quick Inventory of De-
pressive Symptomatology (QIDS-C, ) (23, 24, 30)
at each clinic visit to assess symptoms over the prior
week.

Patients completed the Psychiatric Diagnostic
Screening Questionnaire, which estimated the
presence of 11 different concurrent axis I disorders
using a threshold of =90% specificity for each dis-
order (31). Patients also completed the 16-item

Table 3. Acute Treatment Outcomes by Treatment Step

Treatment Step?®

Step 1 Step 2 Step 3 Step 4
(N = 3,671) (N = 1,439) (N = 390) (N = 123)
Feature Mean SD Mean SD Mean SD Mean SD
QIDS-SR; ¢ score at entry to step 15.4 4.3 12.3 49 13.4 4.6 14.0 4.6
QIDS-SR,¢ score at exit from step 8.6 5.8 9.4 5.8 11.5 bi5 12.0 5.7
Change in QIDS-SR,4 during step (%) —43.4 36.1 —20.3 51.9 -12.3 34.4 -11.6 37.1
Weeks to remission® (for those 6.3 3.8 5.4 4.5 5.6 44 7.4 48
remitting)
Weeks to response® (for those 55 3.5 6.5 4.0 6.4 41 8.3 4.4
responding)
Weeks in treatment 101 4.1 9.3 5.0 8.6 5.2 9.2 583
Cumulative weeks in treatment 101 4.1 19.1 6.9 28.1 8.6 37.9 8.9
N % N % N % N %
Remission at each step exit 1,346 36.8 439 30.6 53 13.7 16 13.0
Response in each step 1,776 48.6 408 28.5 65 16.8 20 16.3
Intolerable side effects® 599 16.3 281 19.5 100 25.6 37 301

2Sums do not always equal N due to missing values. Percentages are based on available data.

® Exit QIDS-SR,5=5.
©50% or more reduction in QIDS-SR,4 score from entry score at each step.
9 Proportion of participants who left the level prior to 4 weeks for any reason and those who left thereafter whose exit form indicated intolerance.
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Table 4. Outcomes at Various Treatment Steps

QIDS-SR, Weeks to Weeks to
Score Remission (of Response Response (of
Remission those Rate those Intolerance
Treatment Step Entry Exit Rate (%)? remitting) (%)° responding) Rate (%)°
Step 1 (N = 3,671)° 154 8.6 36.8 6.3 48.6 5.5 16.3
Step 2 (N = 1,439)° 123 94 30.6 5.4 28.5 6.5 19.5
Switch strategy (N = 789) 131 10.1 27.0 5.4 27.3 6.2 22.6
Bupropion SR (N = 239) 13.3 105 25.5 5.0 26.1 519 27.2
Cognitive therapy (N = 62) 10.8 8.0 41.9 5.2 30.6 7.8 16.1
Sertraline (N = 238) 13.3 101 26.6 5.8 26.7 6.3 21.0
Venlafaxine XR (N = 250) 131 10.2 25.0 53 28.2 6.5 21.2
Augmentation strategy (N = 650) 114 85 35.0 5.5 29.9 6.7 15.8
Bupropion (N = 279) 112 8.0 39.0 5.7 31.8 6.8 12.5
Buspirone (N = 286) 115 9.1 32.9 4.8 26.9 6.2 20.6
Cognitive therapy (N = 85) 120 82 29.4 7.2 341 7.9 10.6
Step 3 (N = 390)f 134 115 13.7 5.6 16.8 6.4 25.6
Level 2A (N = 31) 12.7 109 6.5 6.3 9.7 8.7 22.6
Bupropion (N = 15) 12.6 11.1 6.7 1.0 6.7 10.2 26.7
Venlafaxine (N = 16) 12.8 10.8 6.3 8.0 12.5 7.8 18.8
Level 3 (N = 359) 13.4 115 14.3 5.6 17.4 6.2 259
Switch strategy (N = 226) 141 123 10.7 6.0 15.6 6.5 32.3
Mirtazapine (N = 110) 14.0 124 8.3 5.7 13.9 6.6 31.8
Nortriptyline (N = 116) 141 122 12.9 6.3 17.2 6.3 32.8 g E
Augmentation strategy (N = 133) 12.3 10.2 20.5 5.3 20.5 5.9 15.0 z :
Lithium (N = 63) 13.0 114 14.5 5.3 16.1 5.4 20.6 a S-,
Bupropion SR (N = 18) 134 11.4 11.1 6.6 22.2 5.8 22.2 :5
Citalopram (N = 24) 13.8 127 13.0 3.1 13.0 4.5 8.3 o =
Sertraline (N = 14) 11.7 10.2 9.1 0.0 9.1 4.4 45.5 ah
Venlafaxine XR (N = 10) 118 95 30.0 7.2 20.0 6.8 20.0
Thyroid (N = 70) 116 9.2 25.7 5.3 24.3 6.2 10.0
Bupropion SR (N = 8) 106 83 37.5 37 25.0 7.4 12.5
Citalopram (N = 37) 122 9.2 29.7 58 324 6.2 8.1
Sertraline (N = 10) 112 9.8 10.0 6.6 10.0 9.0 10.0
Venlafaxine XR (N = 15) 112 93 20.0 4.9 13.3 5.5 13.3
Step 4 (N = 123) 14.0 12.0 13.0 7.4 16.3 8.3 34.1
Level 3 (N = 18) 13.3 142 0.0 4.4 5.6 9.5 55.6
Tranylcypromine (N = 55) 134 121 14.5 6.7 12.7 9.1 40.0
Venlafaxine XR/mirtazapine (N = 50) 149 111 16.0 8.2 24.0 7.7 20.0

@ Remission defined as QIDS-SR, 4 score <5 at exit from the indicated treatment step.

® Response defined as 50% or more reduction in QIDS-SR,, score from entry score at each step.

¢ Proportion of participants who left the level prior to 4 weeks for any reason and those who left thereafter whose exit form indicated intolerance.
9 Al participants with a baseline and at least one postbaseline QIDS-SR, score.

¢ All participants enrolled in the treatment with or without a postbaseline measure (intent-to-treat group).

fIncludes 18 participants who received cognitive therapy at Level 2 and whose Level 3 treatment was therefore their fourth treatment step.
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Quick Inventory of Depressive Symptomatology-
Self-Report (QIDS-SR, ) (23, 24, 30) and the Fre-
quency, Intensity, and Burden of Side Effects Rat-
ing (17, 32) at each clinic visit. To equate HRSD,,
total scores indicating no depression (score = 0-7),
mild depression (score = 8—-13), moderate depres-
sion (score = 14-19), severe depression (score =
20-25), and very severe depression (score = 26+)
with QIDS-SR,, total scores, a conversion table
(30) was used to provide equivalent QIDS-SR,
ratings (no depression: score = 0—5; mild: score =
6-10; moderate: score = 11-15; severe: score =
16-20; very severe: score = 21+).

The interactive voice response system collected
measures of functioning and quality of life at
baseline, 6 weeks, and exit from each acute treat-
ment trial and at monthly intervals during the
12-month naturalistic follow-up phase. Interac-
tive voice response ratings included physical and
mental health functioning assessed with the 12-
item Short Form Health Survey (SF-12), the 16-
item Quality of Life Enjoyment and Satisfaction
Questionnaire, and the 5-item Work and Social
Adjustment Scale. During the 12-month natu-
ralistic follow-up phase, the interactive voice re-
sponse also collected monthly QIDS-SR,q
scores. The QIDS-SR,, total scores obtained
through the interactive voice response system
correspond very closely to both the paper-and-
pencil QIDS-SR, 4 and the QIDS-C, (33).

The SF-12, a 12-item self-report, assesses per-
ceived mental and physical health status. Two sub-
scales (a physical health factor score and a mental
health factor score) range from 0 to 100-higher
scores indicate better functioning. The population
norm for each score is 50 (34).

The Quality of Life Enjoyment and Satisfaction
Questionnaire assesses several domains (e.g., physical
health, feelings, work, household duties, school/house
work). The 16-item short version was used. We
summed the first 14 items to globally rate satisfaction,
each of which is scored on a 5-point Likert scale to
indicate the degree of enjoyment or satisfaction dur-
ing the past week (1 = very poor, 5 = very good), and
divided by the total possible score and multiplied by
100. Higher scores (range = 0—100) represent greater
life enjoyment and satisfaction.

The Work and Social Adjustment Scale, a 5-item
self-report, assessed the ability to work, to manage
affairs at home and socially, and to form and main-
tain close relationships. Each item is rated on a 0 to
8 Likert scale (0 = no impairment at all, 8 = very
severe impairment; range = 0—40). Scores between
10 and 20 are associated with significant functional
impairment, while scores above 20 suggest at least
moderately severe functional impairment.

ACUTE TREATMENT

A measurement-based care treatment approach
(19, 35) entailed the routine use of the QIDS-C,
(obtained by clinical research coordinators) and the
Frequency, Intensity, and Burden of Side Effects
Rating at each acute treatment visit to guide treat-
ment as specified in a treatment manual (www.star-
d.org). All acute treatment trials aimed to achieve
symptom remission (QIDS-C, score =5). Those
with an adequate benefit (preferably remission) per
clinician judgment after any acute treatment step
could enter the 12-month naturalistic follow-up
phase. All patients, however, who did not reach
remission were strongly encouraged to proceed to
the next treatment step.

In Level 1, participants received citalopram as
their first treatment step. Level 2 and 3 treatments
were randomly assigned using an equipoise strati-
fied randomized design (16, 17, 36, 37). Level 2
provided seven possible treatments involving four
switch treatments (citalopram was stopped and new
treatment initiated with sustained-release bupro-
pion, cognitive therapy, sertraline, or extended-re-
lease venlafaxine) and three augmentation options
(citalopram plus bupropion, buspirone, or cogni-
tive therapy).

The equipoise stratified randomized design (36)
allowed patients to exercise choices over which
switch or augmentation strategies were acceptable
at Levels 2 and 3. For example, participants enter-
ing Level 2 could decline all three augmentation
options, decline all four switch options, decline ei-
ther or both cognitive therapy cells (i.e., cognitive
therapy alone or cognitive therapy plus citalo-
pram), or decline all treatments except for the two
cognitive therapy cells (to ensure that they would
receive cognitive therapy) (37). This design was
used to mimic clinical practice as opposed to man-
dating randomization to all seven treatments (at
Level 2) or all four treatments (at Level 3) (38).

Participants who accepted the switch strategies
in the second step (Level 2) differed from partic-
ipants who accepted the second step augmenta-
tion strategies. As a group, they tended to be
more severely ill and to have experienced more
side effects with citalopram (39). Only 21 of
1,439 Level 2 participants accepted randomiza-
tion to all seven treatments.

For the most part, patients who had notachieved
remission or were unable to tolerate their assigned
second step (Level 2) treatment could subsequently
enter Level 3 directly. Level 3 included two medi-
cation switch strategies (mirtazapine or nortripty-
line) or two medication augmentation strategies
(lithium or T [25 mg]). Once again, many Level 3
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Table 5. Remission Status at Follow-Up Entry and Relapse Rates for
Participants Entering Follow-up From Each Treatment Step

RUSH ET AL.

Treatment Step Number Remission Number With at
and Remission Entering Rate at Least One Post-  Relapse Months to
Status at Follow- Follow-Up Follow-Up QIDS-SR, ¢ baseline Rate Relapse (of those
Up Entry Phase Entry (%)? Score at Entry® Contact® (%) relapsing)
Step 1 (N = 3,671)° 1,475 73.7 4.0 1,133 40.1 4.1
In remission 1,085 2.7 841 33.5 4.4
Not in remission 388 7.7 290 58.6 3.6
Step 2 (N = 1,439)° 622 61.8 5.1 479 55.3 3.9
In remission 383 3.0 291 47.4 4.5
Not in remission 237 8.3 186 67.7 3.2
Step 3 (N = 390)° 102 34.7 6.8 79 64.6 3.1
In remission 35 3.3 28 42.9 3.9
Not in remission 66 8.6 50 76.0 3.0
Step 4 (N = 123)° 49 30.6 8.3 38 711 383
In remission 15 3.3 14 50.0 2.5
Not in remission 34 10.5 24 83.3 3.5

2 All treatment step pairwise comparisons significant at p<<0.0001 except for Step 3 versus Step 4 (p<<0.63).
b All treatment step pairwise comparisons significant at p<<0.0001 except for Step 3 versus Step 4 (p<<0.05).
¢ Patients who made at least one call to the interactive voice response system.

9 Proportion of subjects relapsing of those who made at least one postbaseline call to the interactive voice response system. Treatment step pairwise comparisons

showed only Step 1 to be significantly different from the rest (p<<0.0001).

° Ns represent the number of subjects who entered the step.

participants elected either the augmentation or
switch strategy, although both strategies were en-
couraged.

Level 4 entailed only a single randomization to
either tranylcypromine or extended-release ven-
lafaxine plus mirtazapine. For most patients, the
third and fourth treatment steps corresponded to
Levels 3 and 4.

For those who received cognitive therapy alone
or combined with citalopram in Level 2, however,
the third treatment step was a special Level 2A,
required only for participants who did not achieve
remission or were unable to tolerate either cognitive
therapy alone or cognitive therapy plus citalopram
in Level 2. Level 2A, which involved random as-
signment to either bupropion or venlafaxine, was
included to ensure that all participants who entered
Level 3 had not adequately benefited from two dif-
ferent medication trials. Consequently, for this
subgroup, the fourth treatment step (when needed)
consisted of Level 3 treatments. A few patients
(N = 3) received cognitive therapy or cognitive
therapy plus citalopram at Level 2, then Level 2A,
and then Level 3, before progressing to a fifth treat-
ment step (i.e., Level 4). We will not report on this
group.

The multistep protocol allowed all eligible and
consenting Level 1 enrollees to enter Level 2 (or

focus.psychiatryonline.org

subsequent levels) if they were not in remission
or could not tolerate citalopram (or subsequent
treatments). All Level 1 enrollees had to score
=14 on the HRSD,, as rated by the clinical
research coordinator. Some of these patients did
not have an HRSD,, obtained by the research
outcome assessor at entry into Level 1. Neverthe-
less, these participants could and did enter Level
2. Participants who entered Levels 2, 2A, 3, or 4
were not required to meet criteria for a major
depressive episode at that time since some could
have experienced significant symptom reduction
that fell short of remission.

NATURALISTIC FOLLOW-UP PHASE

Protocol-recommended treatment visits dur-
ing the follow-up phase were to occur every 2
months. In the follow-up phase, the protocol
strongly recommended that participants con-
tinue the previously effective acute treatment
medication(s) at the doses used in acute treat-
ment but that any psychotherapy, medication, or
medication dose change could be used. Medica-
tion management was based on clinician judg-
ment, typically without clinical research coordi-
nator support.
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initiating a treatment at the relevant treatment step to

Figure 2. Relapse During Follow-Up Phase the first occasion at which the QIDS-SR ¢ score was
by Number of Acute Treatment Steps =s.

for All STAR*D Participants Patients were defined as treatment intolerant if

Step 1 they left the relevant acute treatment step prior to 4
NETAT 803 529 7 % weeks of treatment for any reason, or if the reason
N= 622 step 2 300 190 s 29 for leaving was not obtained (which was the case for
step 3 the vast majority of patients), or if they left the step

N= 102 37 2 1 3 after 4 weeks and the treatment step exit form in-
Step 4 . .

Ne 19 " 1 9 5 dicated intolerance.

Total For this report, we created successive subsets of the

N=2,248 1,160 753 486 132 study sample, including those participants who en-

10 tered each treatment step, and grouped participants
by the number of treatment steps they had taken.
Since a patient could have entered one or more of the

5808 several treatment steps, these subsets are not mutually
] . . .. .
§3 exclusive. We describe the clinical and demographic
5% 06 features of each subset to characterize those patients

Q0o

£ who entered each treatment step. We then report the

o overall acute symptom outcomes (e.g., remission

k: § rates) associated with each acute treatment step and

ES describe the longer-term outcomes of the 12-month

€ os naturalistic follow-up phase for each group. Finally,
we assess the relationship between remission at fol-
low-up entry and the likelihood of relapse following

) 3 6 9 12 each treatment step.

a Months in Follow-Up

2 Significant overall difference among steps (x> = 69, df = 3, p < 0.0001). Signifi-
cant post-hoc comparisons with Bonferroni corrections revealed significant differ-
ences between steps 1 and 2 and steps 1 and 3.
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DEFINITION OF OUTCOMES

We used the Quick Inventory of Depressive Symp-
tomatology-Self-Report (QIDS-SR, ) as the primary
measure to define outcomes for acute and follow-up
phases because 1) QIDS-SR, 4 ratings were available
for all participants at each acute treatment clinic visit,
2) QIDS-SR, 4 and HRSD,, outcomes are highly re-
lated (19, 30, 37-42), 3) the QIDS-SR,4 was not
used to make treatment decisions, which minimizes
the potential for clinician bias, and 4) the QIDS-SR 4
scores obtained from the interactive voice response
system, the main follow-up outcome measure, and the
paper-and-pencil QIDS-SR; are virtually inter-
changeable (33), which allows us to use a similar met-
ric to summarize the acute and follow-up phase re-
sults. Response was defined as at leasta 50% reduction
from treatment step entry in QIDS-SR, score. Re-
mission was defined as a QIDS-SR 4 score =5 (cor-
responding to an HRSD, score of =7) (33, 41). Re-
lapse was declared when the QIDS-SR,4 score
collected by the interactive voice response system dur-
ing the follow-up phase was =11 (corresponding to
an HRSD,, =14) (30). Time to remission for those
who remitted was defined as the time (in weeks) from

Summary statistics are presented as means and
standard deviations for continuous variables and
percentages for discrete variables. Analysis of
variance was used to compare QIDS-SR scores
atentry to follow-up across treatment steps. Chi-
square tests were used to compare the percentage
of patients in remission at entry into the fol-
low-up phase across treatment steps as well as
relapse rates in follow-up across treatment steps.
Kaplan-Meier curves and log-rank tests were
used to compare the cumulative proportion not
experiencing relapse across treatment steps, over-
all, and stratified by remission status at entry to
follow-up. For significant findings, post hoc tests
were conducted by making pairwise comparisons
of treatment steps with Bonferroni corrections.

REesuLTSs

The overall acute treatment findings based on the
protocol-defined level of treatment are reported
elsewhere (19, 37-40, 42). The remission rate per
QIDS-SR 4 score was 32.9% for the evaluable
Level 1 patient group (19). For the intent-to-treat
group, the remission rates per QIDS-SR,4 score
were 30.6% for Level 2, 13.6% for Level 3, and
14.7% for Level 4.
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For this report, we combined the patients who
enrolled in the various protocol-defined treat-
ment levels into groups defined by the number of
prior treatment steps (Figure 1). Overall, 4,041
participants were enrolled in the STAR*D study.
All participants had to have scores =14 on the
HRSD, as obtained by the clinical research co-
ordinator at study entry. We excluded 370 of
these participants because they did not return for
a postbaseline assessment in Level 1, leaving
3,671 participants. (Note: this sample includes
the 2,876 reported in Trivedi et al. (19) plus
those patients whose HRSD,, score per research
outcome assessor was <14 at entry and who had
at least one postbaseline visit. These latter partic-
ipants were excluded from Trivedi et al.) Overall,
1,439 participants entered the second step, and
390 had a third treatment step, either Level 3
treatment (N = 359) or Level 2A (N = 31).
Only 123 participants had a fourth treatment
step (105 of whom entered Level 4, and 18 of
whom entered Level 3).

ACUTE TREATMENT OUTCOMES ASSOCIATED WITH
THE VARIOUS ACUTE TREATMENT STEPS

Table 1 and Table 2 describe the demographic
and clinical features of the successive subsets of par-
ticipants who entered treatment steps 1, 2,3, and 4.
As can be seen, participants who required more
treatment steps tended to have greater depressive
illness burden and more concurrent psychiatric and
general medical disorders. Table 3 shows the status
at entry and exit for each acute treatment step. The
earlier treatment steps were associated with higher
remission rates. For those who achieved remission
at each step, the times to remission were 5.4 to 7.4
weeks across the four treatment steps. In addition,
rates of intolerance seemed to be greater in the later
steps. To determine whether remission rates might
differ depending on prior treatment history before
study entry, we compared the remission rates in the
first and second treatment steps between those who
had and had not received treatment for their cur-
rent major depressive episode before study entry
(we did not obtain prior treatment history other
than for the current episode). For step 1, those not
previously treated for their current episode (N =
614) had a 42.7% remission rate compared with a
35.6% remission rate in those who had been treated
(N = 3,057). For the second step, the remission
rates were comparable for those not treated (N =
185) and those who were treated (N = 1,254) for
their current major depressive episode (remission
rates of 30.7% and 30.3%, respectively).

Table 4 shows the overall entry and outcome val-
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Figure 3. Relapse During Follow-Up Phase
by Number of Acute Treatment Steps
for STAR*D Participants Who Entered

Follow-Up Phase in Remission®

Step 1
N=1,085 628 431 290 84
Step 2
N= 383 199 133 79 20
Step 3
N= 35 16 11 8 2
Step 4
N= 15 8 5 5 2
Total
N=1,518 851 580 382 108
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2 Significant overall difference among steps (x? = 23, df = 3, p < 0.0001). Signifi-
cant post-hoc comparisons with Bonferroni corrections revealed significant differ-

ences between steps 1 and 2.

ues for participants in each treatment step and by
the type of treatment used in each step. Of note,
those in Level 2A (having received cognitive ther-
apy alone or combined with citalopram at Level 2)
had very modest remission rates with venlafaxine or
bupropion. Note that one cannot compare the re-
mission rates with augmentation versus switch at
either steps 2 or 3, since these are not randomized
samples (i.e., largely different patient groups re-
ceived switch or augmentation).

The cumulative remission rate can be estimated
by assuming that 100 patients begin citalopram
treatment. Overall, 36.8 will achieve remission in
step 1, leaving 63 to proceed to the next step. In
step 2, 30.6% (N = 19) will remit (.306 X 63 =
19). In the third step, 13.7% or N = 6 will remit
(.137 X [100—37—19]). In the fourth step, 13.0%
or N = 5 will remit. The theoretical cumulative
remission rate is 67% (37+19+6+5). Note that
this estimate assumes no dropouts, and it assumes
that those who exited the study would have had the
same remission rates as those who stayed in the
protocol.
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Figure 4. Relapse During Follow-Up Phase
by Number of Acute Treatment Steps
for STAR*D Participants Who Entered
Follow-Up Phase Not in Remission®

o
o

Cumulative Proportion of
o
N

Participants Without Relapse

<
[N]

Step 1

N= 388 173 97 56 14
Step 2

N= 237 99 56 35 9
Step 3

66 21 11 7 1
Step 4

34 12 7 4 0

N= 725 305 171 102 24

o 3 6 9 12

Months in Follow-Up

2 Significant overall difference among steps (x> = 13, df = 3, p < 0.005). Signifi-
cant post-hoc comparisons with Bonferroni corrections revealed significant differ-
ences between steps 1 and 2.
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LONGER-TERM OUTCOMES ASSOCIATED WITH
EACH TREATMENT STEP

Table 5 shows that at follow-up entry, participants
from the later treatment steps were less likely to be in
remission (p<<0.0001), and they had higher QIDS-
SR, scores (p<<0.0001) at entry into follow-up. Re-
lapse rates were higher for those who entered fol-
low-up after more treatment steps (p<<0.0001).

To further explore these follow-up findings, we
evaluated the probability of relapse (QIDS-SR,q
score obtained by interactive voice response =11)
using survival analyses (Figure 2). Overall, relapse
rates were higher for those who entered follow-up
after more treatment steps. Recall that participants
could enter the follow-up phase if they reached re-
mission or had adequately benefited but had not
reached remission. In this context, the higher re-
lapse rates found in patients with more acute treat-
ment steps could be due to the greater nonremis-
sion rates among those who required more
treatment steps. To address this issue, we divided
participants into those who had and had not
reached remission at follow-up entry (Figure 3 and

Figure 4). Once again, for participants who either
had or had not achieved remission at follow-up en-
try, we found higher relapse rates among those who
required more treatment steps.

DiscussioN

This report summarizes the acute and longer-
term STAR*D trial findings based on the number
of acute treatment steps needed to achieve an ade-
quate benefit as defined by clinicians using a mea-
surement-based care approach (19) in a large, rep-
resentative group of depressed adult outpatients
with nonpsychotic major depressive disorder. The
acute remission rates (per QIDS-SR, score) were
substantial for the first two treatment steps (which
correspond to the first two protocol levels): 36.8%
for step 1 and 30.6% for step 2. The latter steps (3
and 4) were each associated with lower QIDS-SR 4
remission rates (13.7% and 13.0%, respectively).
Theoretically, had all the patients stayed in treat-
ment and had those who exited the study had re-
mission rates similar to those who stayed in proto-
col treatments, the overall cumulative remission
rate would approach 70% after four steps (if
needed). The time to remission in those who did
remit seems to have been slightly greater for those
who required more treatment steps. These prospec-
tive data provide a benchmark (at least with the
treatments studied) for practitioners.

In addition, the acute treatment step findings
highlight the importance of retaining patients in
treatment. Despite the availability of the clinical
research coordinator, free treatment, and diligent
care, the percent of patients exiting after each step
was clinically meaningful (20.9% after step 1,
29.7% after step 2, 42.3% after step 3).

What might explain the substantial numbers of
patients who did not achieve remission in acute
treatment? There may be some kinds of depression
for which our treatments (at least the ones under
study) cannot produce remission (independent of
the chronicity and comorbid conditions that were
present). Conversely, the presence of comorbid
general medical or psychiatric disorders may be as-
sociated with or induce biological changes that ren-
der our otherwise useful treatments ineffective. Per-
haps these patients would have benefited from
carlier application of different treatment ap-
proaches (e.g., ECT, vagus nerve stimulation, re-
peated transcranial magnetic stimulation, augmen-
tation with atypical antipsychotic medication,
etc.). Alternatively, perhaps those with more
chronic depression, had they been treated earlier in
the course of their illness (i.e., before chronicity had
developed), might have remitted with the treat-
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ments used in this study (43). The present data
cannot determine which of these explanations is
valid. These data do suggest that clinicians need to
attend especially to those with more chronic de-
pression, combined with more concurrent general
medical and psychiatric disorders.

The follow-up results revealed 1) remission at
entry into follow-up was associated with a better
prognosis than was simple improvement without
remission, 2) relapse rates were higher for partici-
pants who entered follow-up after more versus
fewer acute treatment steps regardless of remission
status at follow-up entry, and 3) the mean time to
relapse for those who did relapse was shorter for
those who required two or more steps. Whether a
particular treatment in each treatment step is asso-
ciated with a different longer-term outcome and
whether baseline clinical features predict longer-
term outcomes will be reported subsequently.

The clinical implications of these findings are
profound. Remission is the accepted goal of acute
treatment (6, 7, 16, 17, 44—57) because remission
is associated with better day-to-day function (1)
and a better prognosis (2-5). These conclusions,
however, are based largely on depressed patients
who have responded or remitted after only one
treatment step. The present findings indicate that
remission is associated with a better prognosis even
if remission is reached after several treatments. In
addition, the chance of attaining remission was
lower when more acute treatments were needed (at
least with the treatments and treatment sequences
used in this study). Thus, in terms of acute treat-
ment, clinicians must weigh the benefit already
achieved with the initial (or subsequent) acute
treatments against their estimates of the probability
of reaching remission and the potential side-effect
burden associated with undertaking the next treat-
ment step for each patient. Specifically, clinicians
(with patients) must decide when remission (given
our current treatments) is sufficiently unlikely that
subsequent alternative treatments should be con-
sidered.

Second, the present results indicate that even fol-
lowing antidepressant response or remission, dili-
gent follow-up treatment is called for, particularly
in the first several months and especially for pa-
tients who enter follow-up treatment not in remis-
sion, since the risk of relapse in this time period is
high, especially for those who have received three or
four acute treatment steps.

These results also have provocative theoretical
implications. The findings are suggestive that ma-
jor depressive disorder is biologically heterogeneous
such that different treatments differ in the likeli-
hood of achieving remission in different patients.
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However, without a placebo control at each step
and without substantial differences in remission
rates among treatments in the same step, such a
notion remains to be fully established. It does ap-
pear that those with a more prolonged or chronic
illness course (i.e., overall length of illness and
length of the current episode), and those with more
concurrent general medical and psychiatric comor-
bidity may be less likely to achieve remission with
acute treatment. The present results serve to high-
light the need for more effective short- and longer-
term treatments to both achieve and sustain remis-
sion in more depressed patients sooner in the
treatment sequence.

Study limitations in this report include reliance
on a self-report (the QIDS-SR,() as the primary
outcome, although the high correlation between
the QIDS-SR,4 and the HRSD,, (19, 33, 37, 39,
41) mitigates this concern. Second, neither clini-
cians nor participants were blind to the treatments
or to the results achieved with each treatment step.
On the one hand, this open treatment design likely
encouraged vigorous dosing of medications, en-
hanced safety, and mimicked practice. On the
other hand, while the doses in this study do repre-
sent high quality of care, they likely exceed the
doses commonly used in practice. Finally, a placebo
control was not used in any step. Consequently, we
cannot rule out the possibility that the passage of
time alone might not have produced similar results.

The generalizability of our findings can also be
questioned. The broadly representative study
group provides results for a broadly defined cohort
of patients. Better (or worse) outcomes might be
achieved with particular subgroups (e.g., less
chronically ill, only insured and employed patients,
etc.). Furthermore, these findings were obtained in
the context of a series of randomized controlled
trials that required participants to provide written
informed consent at entry into each acute treat-
ment step and into the follow-up phase, which
might limit generalizability.

Many participants did choose to exit the study
rather than electing to take the next protocol treat-
ment step. Whether these patients would have had
similar results had they remained in the study is
unknown, although most of them were in need of
additional treatment because most who exited were
not in remission (approximately 80%) at the time
of study exit. Third, despite the 1214 week dura-
tion of each acute treatment step, one might also
argue that at least some patients would have
achieved remission had they been treated longer.
Such patients, it can be argued, should not have
moved to the next step. That is, even longer acute
trial durations than used in this study might have
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increased the remission rates associated with each
step. We will subsequently report on the follow-up
outcomes for those patients who entered the fol-
low-up phase without having remitted to deter-
mine what proportion ultimately remitted. Finally,
high quality of care was delivered (measurement-
based care) (19) with additional support from the
clinical research coordinator. Consequently, the
outcomes in this report may exceed those that are
presently obtained in daily practice wherein neither
symptoms nor side effects are consistently mea-
sured and wherein practitioners vary greatly in the
timing and level of dosing.

CONCLUSIONS

After two treatment steps, it appears that over 50%
of patients will achieve remission if they stay in treat-
ment (i.e., 36.8% step 1 plus 30.6% of the remaining
63.2% of patients). Thereafter, the chances of subse-
quent remission are much lower. The theoretical cu-
mulative remission rate after four acute treatment
steps was 67%. Greater illness burden (i.e., depression
chronicity, psychiatric or general medical comorbid-
ity) was characteristic of those who required more
treatment steps. At entry into the follow-up phase,
remission, as opposed to improvement without remis-
sion, was associated with a better prognosis. Unfortu-
nately, poorer longer-term outcomes were found with
participants who required more treatment steps inde-
pendent of whether or not they were in remission at
entry into the follow-up phase. Studies to identify the
best multistep treatment sequence for individual pa-
tients are needed, as is the development of more
broadly effective treatments.
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