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T

he STAR*D trial is the largest and most consequential antidepressant study
ever conducted, with over 120 journal articles published by study investigators,
innumerable citations of STAR*D’s findings by other researchers, and extensive
coverage in the media, thereby giving it an oversized impact on the treatment of
depression, worldwide. Funded at a cost of 35-million US dollars, STAR*D enrolled
4041 patients who screened positive for major depression while seeking routine medical
or psychiatric care. In contrast to most industry-funded trials, STAR*D included
depressed patients with comorbid conditions, thereby increasing the generalizability
of its findings and further, provided 12 months of free continuing care to monitor the
durability of treatment effects.
STAR*D provided up to 4 treatment steps per patient and was designed to give guidance
in selecting the best next-step treatment for the many patients who fail to get sufficient
relief from their initial AD. Each step consisted of a 12-week, open-label trial, with
an additional 2 weeks for patients deemed close to remission. ADs were administered
using a system of measurement-based care that involved assessing symptoms and side
effects at each visit to guide aggressive medication dosing to “ensure that the likelihood
of achieving remission was maximized and that those who did not reach remission were
truly resistant to the medication.”1, p 30
STAR*D allowed patients to select treatment options for randomization in steps
2 to 4 “to empower patients, strengthen the therapeutic alliance, optimize treatment
adherence, and improve outcome”2, p 483 and evaluated the relative effectiveness of
11 pharmacologically distinct drug–drug combination treatments in 5 head-to-head
comparisons. CT was also available as a switch or drug augmentation option in step
2, but too few patients included it as an acceptable treatment, resulting in only 101
contributing data after randomization. Therefore, CT was excluded from the step 2
switch and augmentation analyses.3,4
Patients who achieved remission during any step were encouraged to enter the 12
months of free follow-up care, as were responder patients who failed to attain remission
but did not want to continue to the next treatment step as this would involve a change in
medication. Remission was defined as a score of less than 8 on the HRSD, the study’s
prespecified primary outcome measure, and response as a 50% or greater reduction
in depressive symptoms on it. The follow-up protocol “strongly recommended that
participants continue the previously effective acute treatment medication(s) at the
doses used in acute treatment” but treating physicians were allowed to make “any
psychotherapy, medication, or medication dose change”5, p 1908 they deemed necessary
to sustain a positive outcome during follow-up, including scheduling additional visits if
depressive symptoms returned and (or) intolerable side effects emerged.6
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Prior Criticisms of Apparent Bias in the
Reporting of STAR*D Findings

Pigott and colleagues7,8 have previously criticized the
investigators for the following:
1) not reporting in their summary article5 remission and
response rates using the prespecified HRSD but instead
using the QIDS-SR, a nonblinded, clinic-administered
assessment that was excluded from use as a research
measure in the Research Protocol9;
2) excluding from analysis patients who started on
citalopram in their baseline visit and then dropped out
without taking the exit HRSD despite the investigators’
statement that “our primary analyses classified patients
with missing exit HRSD scores as nonremitters a
priori”1, p 43 and these early dropout patients therefore
should have been counted as treatment failures as
prespecified;
3) asserting in their summary article a “theoretical
cumulative remission rate” of 67% with the unrealistic
provisos 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”5, p 1910; and
4) other indicators of bias (see eTable 1).
As Pigott et al7 document, the investigators’ assumptions
in calculating their theoretical remission rate of 67% are
simply not true in the real world, and were certainly not
true in STAR*D, as more patients dropped out in each
step than remitted. Today, STAR*D investigators’ provisos
concerning their theoretical remission rate are sometimes
dropped when portraying its findings. For example, a
recent editorial in the AJP states STAR*D found, “after
four optimized, well-delivered treatments, approximately
70% of patients achieve remission”10, p 580 as though this is a
factual statement of what occurred.
Figure 7 in STAR*D’s Research Protocol has step-bystep predictions of patient drop out and the number of
patients who would have a satisfactory response and enter
follow-up.9, p 35 The Protocol was obtained from NIMH in a
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Freedom of Information Act request. The predictions reflect
the predicted aggregate outcomes for STAR*D’s sequential
treat-to-remission model of measurement-based care.
STAR*D’s investigators found no significant group
differences between any of the 11 drug–drug combination
treatments. Further, no post hoc secondary analyses have
reported significant predictors of outcomes between the
pharmacologically distinct treatments. Therefore, STAR*D
provides no next-step guidance to give hope for improving
outcomes beyond that found in the study itself. As Barbui
et al11 note, AD study completion rates provide a “hard
measure of treatment effectiveness and acceptability”p 296
and STAR*D’s investigators essentially ignore this fact
when reporting study outcomes. Elsewhere, Pigott8 has
detailed the extensive efforts STAR*D made to keep patients
in treatment and maximize their likelihood of achieving
remission and maintaining it during the 12 months of
follow-up care as well as completing the scheduled research
assessments; thus it is essential to incorporate dropout
patients into the evaluation of study outcomes.

Methods

The author abstracted from the Research Protocol
and summary article’s5 published tables and figures to
recalculate STAR*D’s remission and relapse rates using
4041 as the denominator, as all patients were started on
citalopram in their baseline visit. This approach seems
more realistic than the summary article5 that used 3671 as
the denominator, thereby excluding from analysis the 370
early dropout patients who did not return for subsequent
treatment visits.

The Data

Figure 1 compares the cumulative step-by-step predicted
per cent of patients who would be successfully treated and
enter follow-up and STAR*D’s theoretical remission rate to
what occurred in the study.
In the summary article,5 STAR*D’s researchers used the
nonblinded QIDS-SR to report acute and follow-up care
outcomes instead of the protocol-specified HRSD. This
assessment was administered at each clinic visit and monthly
by telephone during follow-up. The QIDS-SR provided a
more complete data set as 690 patients exited the study in
step 1 alone, without taking the exit HRSD, 152 of whom
had a QIDS-SR defined remission.1, p 34 The cumulative per
cent of patients who had a remission determined by their
final QIDS-SR after up to 4 treatment trials was 45.9%. By
step 4, the cumulative per cent of such patients who entered
follow-up was only 37.6%. While both calculations used
4041 as the denominator, these findings improve little when
using 3671 patients as the denominator (50.5% and 41.4%,
respectively).
The data STAR*D investigators’ provide for accessing the
durability of treatment gains are even more discouraging.
For step 1, only 17.8% of citalopram-treated patients had
a remission as determined by their last clinic-administered
www.LaRCP.ca
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Figure 1 Comparison between predicted, theoretical, and actual step-by-step success rates
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a

Calculated from Figure 7 in STAR*D’s Research Protocol predicting how many patients would have a satisfactory
response and enter follow-up.

b

Calculated by STAR*D’s authors in the summary article.5

c

Calculated from the summary article’s Table 3 “Remission at each step” row but using 4041 as the denominator as all
patients were started on citalopram in their baseline visit (that is, (1346 + 439 + 53 + 16)/4041 = 45.9% by step 4).

d

Calculated from the summary article’s Table 5, column 2, rows 3, 6, 9, and 12, by adding the number of remitted patients
entering follow-up and dividing by 4041 (that is, (1085 + 383 + 35 + 15)/4041 = 37.6% by step 4).

e

Calculated from the summary article’s Table 5, column 6, rows 3, 6, 9, and 12. For each step, subtract the per cent
relapse rate from 1.0 and then mulitply by the number of remitted patients entering follow-up (for example, step 1:
1.0 – 0.335 = 0.665 x 1085 = 722 remitted patients who did not have a confirmed relapse during follow-up). Repeat for
steps 2 to 4. Add the remitted patients without confirmed relpase for steps 1 to 4 and divide by 4041.

Calculated from the summary article Figure 3’s table, column 5, by adding the number of surviving remitted patients
without relapse and (or) drop out during months 10 to 12 and dividing by 4041 (that is, (84 + 20 + 2 + 2)/4041 = 2.7% by
step 4).
QIDS-SR = Quick Inventory of Depressive Symptoms—Self Report; STAR*D = Sequenced Treatment Alternatives to Relieve
Depression
f

QIDS-SR and during follow-up did not have a confirmed
relapse on 1 or more of the 12 monthly administered
telephonic QIDS-SR assessments. After up to 4 rounds of
AD drug–drug combination treatments, the cumulative rate
of patients who did not have a confirmed relapse improved
to only 23.5%. When drop out is added, the durability of
treatment effects is even paltrier. Only 2.7% of patients had
a QIDS-SR determined remission after up to 4 rounds of AD
drug care and neither relapsed nor dropped out as evidenced
by taking at least 1 of the months 10-to-12 QIDS-SR
telephonic assessments and not scoring as having relapsed
in any of the 12 monthly administered assessments.
Figure 2 presents the rates of intolerable side effects and
drop out by treatment step taken from the summary article’s5
Table 3 and Figure 1. It demonstrates how each change in
treatment resulted in an increased rate of intolerable side
effects from the newly prescribed medication, compared
with the prior step, increasing from 16.3% in step 1 to 30.1%
by step 4. This same trend is seen for study drop out, with
it increasing from 28.1% in step 1 to 42.3% by step 3. Both
measures demonstrate an increasing risk to patient care tied
to each change in AD drug–drug combination treatment as
patients progressed from step 1 through steps 2 to 4.
www.TheCJP.ca

The Need for a Reexamination

Following publication of STAR*D’s steps 1 to 4 and summary
results in 2006,1–5,12–14 its investigators have continued
publishing at a high rate of over 120 journal articles, including
the recent AJP one which precipitated the editorial cited
above.15 In addition to not disclosing deviations from the
prespecified criteria, often in these articles the investigators
interpret what they do report in ways that lead to inaccurate
conclusions and potentially harmful recommendations for
patient care. For example, in their CCJM article’s Key Points
section, the investigators state:
With persistent and vigorous treatment, most
patients will enter remission: about 33% after one
step, 50% after two steps, 60% after three steps,
and 70% after four steps (assuming patients stay in
treatment).16, p 57
The investigators then open this article stating:
DEPRESSION can be treated successfully by
primary care physicians under “real world”
conditions. Furthermore, the particular drug or drugs
used are not as important as following a rational
plan: giving antidepressant medications in adequate
The Canadian Journal of Psychiatry, Vol 60, No 1, January 2015 W 11
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Figure 2 Rates of intolerable side effects and drop out by treatment step
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From the “Intolerable side effects” row, Table 3, of the summary article.5
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Calculated from Figure 1 by adding all patients who exited the study in steps 1 to 3 and dividing by the number
enrolled in each step.

doses, monitoring the patient’s symptoms and side
effects and adjusting the regimen accordingly, and
switching drugs or adding new drugs to the regimen
only after an adequate trial. These are among the
lessons learned from the Sequenced Treatment
Alternatives to Relieve Depression study, the largest
prospective clinical trial of treatment of major
depressive disorder ever conducted.16, p 57
There are several noteworthy points in this article’s
summary of STAR*D’s lessons learned for PCPs who
prescribe most ADs. First when summarizing their results,
the highly theoretical 67% remission rate is rounded up
to 70%. Second, the summary article’s proviso that this
rate “assumes that those who exited the study would have
had the same remission rates as those who stayed in the
protocol”5, p 1910 is dropped, leaving only the assumption of
no dropouts. Third, nowhere in this article nor elsewhere do
the investigators acknowledge that through step 3, 43% of
patients had in fact dropped out despite their best efforts in
designing the study so as to minimize this “hard measure of
treatment (in)effectiveness”11, p 296 from occurring.

side-effects are consistently measured and wherein
practitioners vary greatly in the timing and level of
dosing [emphases added].5, p 1914
As Pigott et al7 noted, STAR*D’s sequential treat-toremission model of measurement-based care may have
been detrimental to patient care leading to worse outcomes
than what occurs in daily practice.
STAR*D encouraged all patients who did not
achieve remission based on a number to enter the
next trial despite the failure of the QIDS/HRSD to
differentially weigh core depressive symptoms (e.g.
mood, guilt, suicidal ideation, or anhedonia) and
accessory ones (e.g. appetite, insomnia, or agitation)
and patients’ self-assessments of the relative
importance of each.p 277

Fourth, while correctly stating that “the particular drug
or drugs used are not as important”16, p 57 as STAR*D
provides no next-step guidance to improve outcomes,
the investigators strongly endorse here as elsewhere their
system of measurement-based care as the means to improve
said outcomes. For example, the investigators state:

Fifth, STAR*D’s investigators may have overstated the
benefits of remission relative to patients with “merely
substantial improvement” as both groups had high rates
of confirmed relapse during follow-up and STAR*D’s
symptom-driven pursuit of more aggressive treatment was
not shown to be better than usual care. More importantly,
by encouraging PCPs whose patients achieve “merely
substantial improvement” from one AD to “switching drugs
or adding new drugs to the regimen”16, p 57 in their pursuit
of a less than 8 HRSD score, STAR*D’s investigators fail
to acknowledge the risks that came with each such change;
that is, the step-by-step increasing rates of drug intolerance
and study drop out.

high quality of care was delivered (measurementbased care) . . . Consequently, the outcomes in this
report may exceed those that are presently obtained
in daily practice wherein neither symptoms nor

The manner in which STAR*D’s analyses were conducted
and results communicated have created a narrative around its
aggressive treat-to-remission model of measurement-based
care that is not aligned with the actual results of the study.
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STAR*D was a failed trial with results that were not shown
to be superior to treatment-as-usual. Despite this lack of
evidence though, some STAR*D investigators continue to
advocate strongly for the superiority of their measurementbased model of care17–19—even arguing for the adoption of
financial incentives and 9 other policy changes to make it
the standard-of-care for psychiatric practice.20
The STAR*D data set are now available from NIMH for
independent analysis by university-based researchers.21
Researchers are urged to request this data set for independent
analysis of the steps 1 to 4 and follow-up outcomes
according to STAR*D’s prespecified criteria. Only then
will the lessons learned from this once-in-a-generation
study be fully known and made available to inform clinical
practice and guide subsequent research efforts to improve
on the same.
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Editor’s Note
References 22 and 23 can be found in eTable 1.
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