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What are the treatment remission,
response and extent of improvement
rates after up to four trials of
antidepressant therapies in real-world
depressed patients? A reanalysis of the
STAR*D study’s patient-level data with
fidelity to the original research protocol

H Edmund Pigott

ABSTRACT

Objective Reanalyse the patient-level data set of the
Sequenced Treatment Alternatives to Relieve Depression
(STAR*D) study with fidelity to the original research protocol
and related publications.

Design The study was open label and semirandomised
examining the effectiveness of up to four optimised and
increasingly aggressive, antidepressant therapies in
depressed adults. Patients who failed to gain adequate relief
from their level 1 trial on the SSRI citalopram could receive up
to three additional treatment trials in levels 2—4.

Setting 41 North American psychiatry and primary care
treatment centres.

Participants 4041 adults screened positive for major
depressive disorder. In contrast to most clinical trials,
STAR*D enrolled patients seeking care (vs recruited) and
included patients with a wide range of common comorbid
medical and psychiatric conditions to enhance the
generalisability of findings to real-world clinical practice.
Interventions STAR*D evaluated the relative effectiveness
of 13 antidepressants therapies in treatment levels 2—4 for
depressed patients who failed to gain adequate benefit from
their level 1 medication trial.

Main outcome measures According to the STAR*D
protocol, the primary outcome was remission, defined

as a score <8 on the blinded Hamilton Rating Scale for
Depression (HRSD). Response was a secondary outcome
defined as >50% reduction in HRSD scores. STAR*D’s
protocol specifically excluded all non-blinded clinic-
administered assessments from use as research outcome
measures.

Results STAR*D investigators did not use the protocol-
stipulated HRSD to report cumulative remission and
response rates in their summary article and instead used a
non-blinded clinic-administered assessment. This inflated
their report of outcomes, as did their inclusion of 99 patients
who scored as remitted on the HRSD at study outset as well
as 125 who scored as remitted when initiating their next-
level treatment. These patients should have been excluded
from data analysis. In contrast to the STAR*D-reported 67%
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= We reanalysed the largest ever prospective an-
tidepressant trial’s patient-level data set with
fidelity to the original research protocol and re-
lated publications.

= The reanalysis was conducted under the guide-
lines of the Restoring Invisible and Abandoned
Trials initiative.

= Treatment remission, response and extent of
symptom improvement rates were calculated for
14 antidepressant therapies for those patients
who met Sequenced Treatment Alternatives to
Relieve Depression (STAR*D)’s inclusion in data
analysis criteria as well as the overall cumula-
tive remission rate after up to four trials of anti-
depressant therapies.

= We calculated STAR*D’s remission rate us-
ing the protocol-stipulated Hamilton Rating
Scale for Depression (HRSD) as well as com-
bining the HRSD remissions with those from a
non-stipulated measure of remission for pa-
tients missing an exit HRSD score. Combining
STAR*D’s HRSD-defined remissions with those
from the non-stipulated measure increased its
cumulative remission rate from 35.0% to 41.3%.

= Finally, we compared STAR*D’s outcomes to
those found in a meta-analysis of 7030 patients
enrolled in similar open-label antidepressant
comparator trials, whereas the treatment re-
mission and response rates in comparator trials
averaged 48.4% and 65.2%, respectively, they
were only 25.5% and 40.5% for STAR*D’s level
1 patients and worse in treatment levels 2-4.
Similarly, comparator trials’ patients’ mean
change on the HRSD was 14.8 points versus 8.4
points for STAR*D’s level 1 patients and worse
for patients in treatment levels 2—4.
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cumulative remission rate after up to four antidepressant treatment trials,
the rate was 35.0% when using the protocol-stipulated HRSD and inclusion
in data analysis criteria.

Conclusion STAR*D’s cumulative remission rate was approximately half
of that reported.

INTRODUCTION

At a cost of 35 million US dollars, the National Institute
of Mental Health (NIMH) funded Sequenced Treatment
Alternatives to Relieve Depression (STAR*D) study is
the largest and most expensive prospective antidepres-
sant trial ever conducted with over 100 journal articles
published by study investigators.l_7 In contrast to most
clinical trials that enrol symptomatic volunteers (typi-
cally recruited through advertising), STAR*D enrolled
4041 patients who screened positive for major depressive
disorder (MDD) while seeking routine medical or psychi-
atric care. STAR*D did not exclude patients with medical
conditions and most comorbid psychiatric disorders,
thereby increasing the generalisability of its findings to
real-world clinical practice.

The STAR*D study provided up to four treatment trials
per patient and was designed to give guidance in selecting
the best next-level treatment option for the many patients
who fail to gain sufficient relief from their first, and/or
subsequent, antidepressant trial(s). To mimic clinical
practice, STAR*D used an open-label research design
with no control group during any phase of the study.

Our STAR*D reanalysis examines key methodological
deviations from its research protocol and related publi-
cations, and these deviations impact on its investigators’
report of outcomes. In STAR*D’s Rationale and Research
Design article, and repeated in the level 1-4 published
study outcomes, STAR*D investigators stated, ‘the primary
outcome is depressive symptom severity, measured by the
17-item Hamilton Rating Scale for Depression (HRSD)’
(Rush et al® p120). STAR*D’s prespecified primary
outcome was remission, defined as scoring <8 on the
HRSD, which was administered telephonically by Research
Outcome Assessors (ROAs) blind to patients’ study
status (treatmentlevel entry/exit/follow-up). Response
was a secondary outcome defined as a 250% reduction
in patients’ HRSD scores. Remission as defined by the
HRSD (according to the protocol) was not presented
in STAR*D’s summary article.” Furthermore, despite its
investigators’ numerous publications, neither change in
HRSD depressive symptom severity nor HRSD response
rates have been reported for STAR*D’s six primary
studies'™® and summary article.” Instead, response rates
and change in symptom severity were reported using the
clinic-administered Quick Inventory of Depressive Symp-
tomatology—Self Report (QIDS-SR), a measure developed
by the STAR*D principal investigators.” This occurred
despite the fact that STAR*D’s research protocol specif-
ically excluded all clinic-administered assessments, such
as the QIDS-SR, from use as research outcome measures
since they were not blinded and instead, used to guide
patient care. The protocol states:

Recall that the research outcomes assessments are
distinguished from assessments conducted at clinic
visits. The latter are designed to collect information
that guides clinicians in the implementation of the
treatment protocol. Research outcomes assessments
are NOT collected at the clinic visits. They are not
collected by either clinicians or Clinical Research
Coordinators (National Institute of Mental Health,"
p47,48; emphasis in the original).

In their summary article, STAR*D investigators used
the QIDS-SR as the sole measure to report remission,
response and extent of symptom improvement. The
Abstract section of this article states that ‘the overall
cumulative remission rate was 67%’ with no qualifiers to
this claim ([Rush et al,” p1905). Besides making this claim
based on an assessment the protocol specifically excluded
from use as a research measure, it is not until the article’s
Results section that careful readers learn this high level
of treatment success did not occur. The STAR*D inves-
tigators’ claim was theoretical-an estimate based on the
provisos of what would have happened if there were no
study dropouts, and furthermore, ‘that those who exited
the study would have had the same remission rates as
those who stayed in the protocol’ (Rush AJ et al’ p1910).
As Pigott et al documented though, the investigators’
assumptions are not true in the real world since more
patients dropped out than remitted in each STAR*D
treatment level,11 and furthermore, it has been found in
placebo-controlled trials that patients who drop out are
more likely to have had adverse treatment side effects
and/or emergent suicidality.'?

Unfortunately, the STAR*D investigators’ claim of a
67% cumulative remission rate has become accepted
clinical wisdom, and the provisions on which it is based
are commonly not referenced when portraying STAR*D’s
findings. For example, in 2009, NIMH’s director Dr
Thomas Insel claimed that STAR*D found ‘at the end of
12 months, with up to four treatmentsteps, roughly 70% of
participants were in remission’ (Insel and Wang13 p1466).
Similarly in 2013, an editorial in the American Journal of
Psychiatry (AJP) claimed that STAR*D found ‘after four
optimised, well-delivered treatments, approximately 70%
of patients achieve remission’ (Greden,' p580). More
recently (2022), a New York Times’ article claimed that
half of STAR*D’s participants ‘had significantly improved
after using either the first or second medication, and
nearly 70% of people had become symptom free by the
fourth antidepressant’.'” These are not factual statements
of STAR*D’s findings.

The first author has made published criticisms alleging
protocol violations that appear to inflate STAR*D’s find-
ings and called for the reanalysis of the data set by inde-
pendent investigators.16 In 2018, the first and fourth
authors collaborated with researchers from the Univer-
sity of Connecticut to reanalyse STAR*D’s level 1 data
obtained from NIMH.'” This reanalysis found substantial
inflation of STAR*D’s reported remission and response
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rates. Furthermore, the reanalysis found that the extent

of HRSD improvement in STAR*D’s level 1 trial was

approximately half that of open-label antidepressant
comparator trials.

Our published criticisms of STAR*D investigators’
report of outcomes are as follows'®:

» While STAR*D investigators used the HRSD to
report remission rates in their levels 1-4 articles,'™
the QIDS-SR was used as the sole measure to report
remission, response and extent of improvement rates
in their summary article” without disclosing that the
protocol specifically excluded all non-blinded/ clinic-
administered assessments such as the QIDS-SR from
use as outcome measures. The primary outcome
measure, the HRSD, should have been used to report
the summary article’s outcomes.

» Using data from the 931 patients deemed ineligible
for analysis in STAR*D’s level 1 article because these
patients lacked a baseline ROA-administered HRSD
score of =14, in STAR*D’s levels 2—4 and summary
articles without clear disclosure. This included 99
patients who scored <8 on their baseline HRSD—
indicating these patients met STAR*D’s remission
criterion at study outset and should not have been
included in their report of outcomes.

» Excluding from analysis, 370 patients who dropped
out after starting on citalopram in their first clinic visit
without taking the exit HRSD despite STAR*D investi-
gators stating, ‘our primary analyses classified patients
with missing exit HRSD scores as nonremitters a
priori’(Trivedi et al,' p34). These 370 early dropout
patients should have been counted as non-remitters
as prespecified.

» Including in their analyses, 125 patients who scored
as remitted at entry into their nextlevel treat-
ment. This occurred despite STAR*D investigators
prespecifying that ‘patients who begin a level with
HRSD<8will be excluded from analyses’(Rush et al,”
p130).

This reanalysis article uses the patientlevel data set
obtained from NIMH to replicate the STAR*D summary
article, which used descriptive statistics to present the
remission, response and extent of symptomatic improve-
ment for 14 antidepressant therapies based on the QIDS-
SR.” We perform the same descriptive analyses with
the key differences compared with those presented in
STAR*D’s summary article being: (1) ours is based on the
protocol-specified HRSD and only uses the QIDS-SR for
those patients missing their exit HRSD and (2) we only
included patients who met the inclusion for data analysis
criteria stipulated in the research protocol and related
publications. Future efforts will use inferential statistics to
reanalyse STAR*D’s levels 2—4 semirandomised compar-
ator trials, including the extent of emergent suicidal
ideation and 12-month follow-up outcomes tied to each
compared treatment.

METHOD

Restoring Invisible and Abandoned Trials initiative

The Restoring Invisible and Abandoned Trials (RIAT)
initiative started in 2013 calling on funders and investiga-
tors of abandoned (unpublished) or misreported studies
to publish undisclosed outcomes or correct misleading
publications.'” If investigators failed to correct a study
identified as misreported, independent investigators
were encouraged to correct the record by reanalysing the
study’s patient-level data set consistent with the research
protocol and analytic plan.

On 6 March 2019, the RIAT investigators published our
response toa ‘Call to Action’ statementin the British Medical
Journal, in which we stated our intention to reanalyse the
STAR*D data set."® We then notified STAR*D’s principal
investigators of our intention and requested they inform
us whether they would undertake a reanalysis of the data
set adhering to the research protocol. On 22 March 2019,
STAR*D investigators acknowledged our email notifica-
tion, indicated that the STAR*D data were in the public
domain, and stated they had no interest in undertaking
a reanalysis.

In July 2019, we received an STAR*D Data Use Certif-
icate, issued by the NIMH Data Archive Data Access
Committee, and gained access to the STAR*D levels 1-4
and follow-up patient-level data set consisting of 26 text
files and limited supporting study documentation. In
September 2019, we obtained funding from the RIAT
Support Center to reanalyse STAR*D.

Patients

STAR*D patients were 18-75 years of age, seeking care
at 18 primary and 23 psychiatric care clinics. Clinical
research coordinators (CRCs) screened 4790 patients
for MDD. This screening included the CRCs’ adminis-
trating the HRSD, on which 4041 patients scored =14,
met the other inclusion criteria, and enrolled into the
study. CRCs also gathered patients’ psychiatric history,
demographic information and administered both the
Cumulative Illness Rating Scale and the Psychiatric Diag-
nostic Screening Questionnaire to determine the extent
of comorbid medical and psychiatric disorders.

Levels/steps of acute treatment

STAR*D investigators sought to provide the highest
quality of care to maximise the number of remissions
while minimising dropouts (see online supplemental
table 1). Online supplemental table 2 describes the anti-
depressant therapies available in treatment levels 1-4
while steps refer to the numeric order of treatments. As
seen in figure 1, treatment steps 1 and 2 correspond to
levels 1 and 2 treatments. Similarly, for most patients,
their levels 3 and 4 treatments correspond to treatment
steps 3 and 4. For level/step 2 patients though who failed
to respond adequately to cognitive therapy alone or
combined with citalopram and chose to continue in the
study, their third treatment step was designated level 2A
and they were randomised to one of two level 2 switch
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Figure 1

Patient flowchart. *In level 2, 580 patients were randomised to switch medications, 441 to medication augmentation,

and 113 to cognitive therapy as either a switch or medication augmentation treatment. In level 2A, 28 patients were randomised
to one of two level 2 switch medications. For step 3/level 3 patients, 186 were randomised to medication switch and 111 to
medication augmentation. For step 4/level 3 patients, seven were randomised to medication switch and nine to medication
augmentation. For step 4/level 4 patients, 90 were randomised to one of two medication/medication combination switch
options. **Exit refers to the number of patients who exit the study and do not proceed either to the next treatment level nor enter
follow-up. **Follow-up refers to the number of patients who exit a treatment and enter the 12-month follow-up phase. HRSD,

Hamilton Rating Scale for Depression.

medications. For these patients, their level 2A treatment
was their third treatment step. For level 2A patients who
did not adequately benefit from this medication trial and
chose to continue in the study, they entered a fourth
treatment step consisting of level 3 treatments.

All patients were administered the SSRI citalopram for
their level 1 treatment. Each treatment level consisted of
12 weeks of antidepressant therapy, with an additional 2
weeks for patients deemed close to remission. Treatment
was administered using a system of measurement-based
care that assessed symptoms and side effects at each clinic
visit. STAR*D investigators state, “To enhance the quality
and consistency of care, physicians used the clinical deci-
sion support system that relied on the measurement of
symptoms (QIDS-C and QIDS-SR), side-effects, medica-
tion adherence, and clinical judgment based on patient
progress’ (Trivedi et al,' p30). This system was used to
guide medication management of a fully adequate dose

for a sufficient time to ‘ensure that the likelihood of
achieving remission was maximized and that those who
did not reach remission were truly resistant to the medi-
cation’ (Trivedi et al,' p30).

For those patients who failed to gain an adequate
response from citalopram, STAR*D allowed them to
select acceptable treatment options for randomisation
in levels 2 to 4 ‘to empower patients, strengthen the
therapeutic alliance, optimize treatment adherence,
and improve outcome’ (Fava et al,® p483). The treat-
ment options available for randomisation involved
either switching to a new treatment or augmenting the
patient’s current treatment. Treatment levels 2—4 eval-
uated the relative effectiveness of 11 pharmacologically
distinct drug/drug combination treatments. Cognitive
therapy was also available as either a switch or citalopram
augmentation option in level 2.
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STAR*D follow-up phase

In each treatment trial for levels 1-4, patients who scored
<6 on their last QIDS-Clinician version (QIDS-C) were
considered clinician-rated remissions and encouraged to
enter the 12-month follow-up phase. During follow-up,
patients continued their ‘previously effective acute treat-
ment medication(s) at the doses used in acute treatment
but that any psychotherapy, medication, or medication
dose change could be used’ (Rush et al,” p1908). Based
on prior research, a QIDS score of <6 was estimated by
STAR*D investigators to correspond to a score of <8
on the HRSD, STAR*D’s prespecified primary outcome
measure for classifying patients as remitted.” Clinicians
strongly encouraged patients who did not obtain a QIDS-
defined remission to enter the nextlevel treatment.
Patients who failed to attain a QIDS-defined remission
but did have a 250% reduction on the QIDS-C and did
not want to be randomised to a next-level treatment were
also encouraged to enter follow-up.

Research design of the STAR*D study

STAR*D investigators developed a new research design
for the study termed ‘equipoise-stratified’ to evaluate the
relative efficacy of 13 antidepressant therapies in levels
2-4 for depressed patients who failed to gain adequate
benefit from their level 1 medication trial.*' In level 1, all
patients received citalopram as their first treatment. In
level 2, patients were informed regarding seven treatment
options to choose from: four switch options in which
citalopram was stopped and the new treatment initiated
and three augmentation options in which citalopram
was combined with a second antidepressant treatment.
In level 3, patients were informed regarding four treat-
ment options to choose from: two switch options and two
augmentation options. Level 4 involved randomisation to
one of two medication/medication combination switch
options.

Analytic plan of the RIAT reanalysis

We reanalysed the STAR*D patientlevel data set
with fidelity to the original research protocol wher-
ever possible. Where the protocol was silent, we used
other STAR*D publications to guide our analysis. This
occurred four times. First, the protocol is silent regarding
patients who entered the study without a baseline ROA-
administered HRSD score of >14. In their level 1 article,
STAR*D investigators deemed the 931 such patients who
lacked this marker of depression severity ineligible for
inclusion in data analysis." We do the same and extend
this exclusion for such patients who continued on to
levels 2—4 because their extent of depression severity at
study outset is not known. Second, the protocol is silent
on what to do with patients who met the remission criteria
on the HRSD at entry into their nextlevel treatment. In
STAR*D’s Rationale and Research Design article though,
its investigators prespecify that ‘patients who begin a level
with HRSD <8will be excluded from analyses’ (Rush et al,®
p130). We, therefore, excluded 125 such patients from

our analyses of treatment levels 2—4. Third, the protocol
is silent on how to analyse patients who exit a treatment
without taking the HRSD. STAR*D investigators state
in their level 1 article, ‘our primary analyses classified
patients with missing exit HRSD scores as nonremitters
a priori’ (Trivedi et al,' p34) and repeat similar statements
in their level 2—4 articles.”® Therefore, we do likewise.

Finally, STAR*D had many patients with missing exit
HRSD scores. In their level 2-4 articles, STAR*D inves-
tigators used a correspondence table to map the final
QIDS-SR score to the HRSD for patients missing their
exit HRSD score to assess the impact of their approach
to counting such patients as ‘nonremitters a priori’.* *
For patients with missing exit HRSD scores, we there-
fore mapped their last QIDS-SR score to the HRSD and
used it to calculate the mean HRSD exit, mean change
and combined HRSD and QIDS-SR response rates for all
treatments. We also calculated STAR*D’s remission rate
both as prespecified based on an exit HRSD score of <8
as well as a final QIDS-SR score of <6 for those patients
missing an exit HRSD score.

All preprocessing and analyses were performed in R.**
Authors 2 and 3 identified patients by their subject key
and used this variable to match information across data
sets. Data on patients’ treatment pathways, and when
patients transitioned from one level to the next, were
taken from the Integrated Voice Response Alert data
set completed by CRCs, and verified against the data on
patient-level exits. Authors 2 and 3 then compared the
number of patients identified for all level 1-4 treatments
to that reported in the STAR*D summary article’s patient
flowchart and the number of patients matched.”

Next, authors 2 and 3 applied STAR*D’s level 1 inclu-
sion for data analysis criterion to patients in treatment
levels 2—4 as well as excluded from analysis the 125
patients who scored <8 on the HRSD at entry into their
next-level treatment. We counted these 125 patients as
remitted in the prior treatment level but excluded them
from the analyses of subsequent treatments. Online
supplemental table 3 presents the number of level 2—4
patients excluded from our reanalysis, and the reasons
for their exclusion. Online supplemental table 4 iden-
tifies the number of patients with missing entry and/or
exit HRSD scores for all level 1-4 treatments. As seen in
online supplemental table 4, 1330 patients were missing
their exit HRSD score across all treatments.

We then compared STAR*D’s outcomes to those found
in a meta-analysis of 7030 patients enrolled in antidepres-
sant comparator trials.”> Similar to STAR*D, comparator
trials typically are conducted open-label without a control
group and, therefore, are the appropriate compar-
ison data for STAR*D’s outcomes. Continuous HRSD
improvement means were provided by the first author of
the meta-analysis.”

Finally, we compared the STAR*D protocol’s step-by-
step predictions of patient drop out and the number of
patients who would have a satisfactory treatment response
and enter follow-up care to what actually occurred."
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While the purpose of these predictions’ was to estimate
the number of continuing patients available for rando-
misation in treatment levels 2—4, at the meta-level, these
predictions are an important hypothesis STAR*D tested
by assessing how well its investigators could predict the
aggregate step-by-step successful treatment outcomes
from their treat-to-remission model of care.

Patient and public involvement

Neither patients nor the public were involved in the
design, conduct, reporting or dissemination plans of our
research.

RESULTS

Figure 1 presents the overall flow of patients enrolled in
the various protocol-defined treatment levels and places
them in groups defined by the number of treatment steps.
Of the 4041 patients enrolled into STAR*D, 3110 met the
eligibility for data analysis criterion of having an ROA-
administered HRSD score >14 at study outset. Figure 1
also identifies the number of patients who exited the study
following each treatment step, the number who entered
follow-up after each treatment step and the number who
were randomly assigned to a next-level treatment.

Online supplemental table 5 describes the demo-
graphic and clinical features of the patients who entered
treatment in steps 1-4 based on their level 1 baseline
presentation when enrolling into the study. Summary
statistics are presented as means and SDs for continuous
variables and percentages for discrete variables. Note that
55.7% of STAR*D patients had two or more comorbid
axis 1 disorders when first enrolled based on the Psychi-
atric Diagnostic Screening Questionnaire and averaged
2.5 comorbid medical conditions based on the Cumula-
tive Illness Rating Scale. Furthermore, the average length
of patients’ current MDD episode was 25.9 months. In a
post hoc analysis, STAR*D investigators found that 77.8%
of its enrolled patients would have been excluded from
most antidepressant trials due to having two or more
concurrent medical conditions, more than one comorbid
psychiatric disorder and/or a current depressive episode
lasting >2 years.*

Table 1 presents the mean HRSD entry, exit and change
scores for patients by the specific treatment they received
in steps 1-4 as well as the HRSD remission and response
rates. Table 1 also provides the HRSD cumulative remis-
sion rate after up to four trials on antidepressant therapies
as well as the combined HRSD plus QIDS-SR remission
and response rates for the 1330 patients missing an exit
HRSD score.

Table 2 presents patients’ aggregate HRSD status in
terms of remission, response and extent of mean symp-
tomatic change at entry and exit for each treatment step
as well as study dropout. In step 1, 25.5% of patients
remitted. Steps 2—4 show a continuous decrease in remis-
sion rates from step 2’s 21.3% to step 3’s 13.2% and step

4’s 10.4% with increasing rates of study dropout from step
1’s 34.5% to step 3’s 46.2%.

Online supplemental figure 1 and online supple-
mental figure 2 compare the HRSD remission, response
and extent of symptom improvement rates for STAR*D
patients in steps 1-4 to that found in a meta-analysis of
7030 patients enrolled in non-blinded antidepressant
comparator trials.”” In step 1, these measures of improve-
ment among STAR*D’s patients were at least one-third
less than that found in comparator trials, and improve-
ment was worse in each subsequent treatment step.

Figure 2 compares the STAR*D protocol’s predictions
of patient dropout and the number of patients who would
have a satisfactory treatment response and enter follow-up
to what occurred. Cumulatively, STAR*D’s investigators
predicted that 73.8% of patients would have a successful
treatment response and enter follow-up, whereas in fact
only 45.6% achieved this measure of treatment success.
Furthermore, whereas STAR*D investigators predicted
that over the course of up to four antidepressant therapies,
20.7% of patients would dropout, in fact, 53.7% dropped
out. On this measure of treatment failure, STAR*D’s
dropout rate was 2.6 times greater than predicted.

Figure 3 presents the step-by-step cumulative remission
rate in three ways. First, the ‘theoretical’ rate propagated by
STAR*D investigators based on the provisos of what would
have happened if there were no study dropouts and that
those who did exit had the same QIDS-SR remission rates as
those who stayed.” Next, the combined HRSD plus QIDS-SR
remission rate based on either an exit HRSD score of <8, OR
a last clinic visit QIDS-SR score of <6 for the 1330 patients
missing an exit HRSD. Finally, the RIAT reanalysis rate when
using the protocol-specified exit HRSD score of <8 as the
sole measure of remission for the 3110 patients who met
STAR*D’s inclusion in data analysis criteria. The cumula-
tive remission rate after up to four antidepressant therapies
using the HRSD was 35.0% vs 41.3% when combined with
the QIDS-SR, both of which are substantially less than the
67% cumulative remission rate claimed in the summary arti-
cle’s Abstract.

DISCUSSION

Principal findings and comparison with original STAR*D
publication

STAR*D’s results highlight the discrepancy in likely
outcomes between typical antidepressant clinical trials
with their exclusion criteria and the real-world patients for
whom these medications are commonly prescribed. Our
RIAT reanalysis found poorer outcomes after up to four
optimised, and increasingly aggressive, antidepressant ther-
apies than reported in STAR*D’s summary article published
in AJP” In contrast to the 67% cumulative remission rate
reported in AJP, the actual rate was 35.0% when using the
protocolspecified HRSD and increased to 41.3% when
combined with a final clinic-visit QIDS-SR score of <6 for
patients’ missing exit HRSD scores in treatment steps 1-4.
The 41.3% cumulative remission rate should be viewed as
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Table 1 Outcomes across all treatments

HRSD Score
Entry *Exit *Mean change HRSD remission *Combined HRSD and *Combined HRSD and
mean mean (95% CI) rate QIDS-SR remission rate  QIDS-SR response rate
Treatment step (SD) (SD) (SD) # (%) # (%) # (%)
Step 1 (N=3110) 21.87 13.49 8.38 794 938 1261
(5.21) (8.42) (8.10, 8.67) (25.5%) (30.2%) (40.5%)
8.11)
Step 2 (N=1134) 18.76 13.97 4.79 241 283 329
(6.24) (8.09) (4.37,5.21) (21.3%) (25.0%) (29.0%)
(7.23)
Switch strategy (N=620) 19.85 14.70 5.16 113 134 178
(6.08) (8.01) (4.59, 5.73) (18.2%) (21.6%) (28.7%)
(7.22)
Bupropion (N=190) 20.11 15.32 4.78 31 37 46
(6.25) (7.85) (3.82, 5.75) (16.3%) (19.5%) (24.2%)
(6.78)
Sertraline (N=198) 19.95 14.92 5.03 32 36 57
(5.98) (8.02) (4.04, 6.01) (16.2%) (18.2%) (28.8%)
(7.10)
Venlafaxine (N=192) 19.89 14.31 5.58 37 44 59
(6.19) 8.12) (4.53, 6.63) (19.3%) (22.9%) (30.7%)
(7.45)
Cognitive therapy (N=40) 18.01 12.44 5.58 13 17 16
(4.96) (7.93) (2.87, 8.28) (32.5%) (42.5%) (40.0%)
(8.73)
Augmentation strategy 17.44 13.10 4.34 128 149 151
(N=514) (6.18) (8.10) (8.72, 4.97) (24.9%) (29.0%) (29.4%)
(7.23)
Bupropion (N=216) 16.88 12.52 4.36 54 64 66
6.11) (7.83) (3.38, 5.33) (25.0%) (29.6%) (30.6%)
(7.30)
Buspirone (N=225) 17.80 13.36 4.43 58 68 66
(6.50) (8.40) (3.52, 5.35) (25.8%) (30.2%) (29.3%)
(7.02)
Cognitive therapy (N=73)  17.99 13.98 4.01 16 17 19
(5.24) (7.98) (2.25, 5.78) (21.9%) (23.3%) (26.0%)
(7.69)
Step 3 (N=325) 19.59 16.38 3.21 43 50 63
(6.09) (7.77) (2.48, 3.94) (13.2%) (15.4%) (19.4%)
(6.70)
Level 2A (N=28) 20.89 16.96 3.93 3 3 5
(5.44) (6.48) (1.81, 6.04) (10.7%) (10.7%) (17.9%)
(5.71)
Bupropion (N=12) 19.92 17.58 2.33 2 2 2
(3.85) (7.35) (-0.81, 5.48) (16.7%) (16.7%) (16.7%)
(5.55)
Venlafaxine (N=16) 21.62 16.50 5.12 1 1 3
(6.41) (5.96) (2.33, 7.92) (6.2%) (6.2%) (18.8%)
(5.70)
Level 3 (N=297) 19.46 16.32 3.14 40 47 58
(6.14) (7.88) (2.37, 3.92) (13.5%) (15.8%) (19.5%)
(6.79)
Switch strategy (N=186) 20.01 17.01 2.99 23 25 31
(6.24) (7.91) (2.00, 3.99) (12.4%) (13.4%) (16.7%)
(6.94)
Nortriptyline (N=92) 19.67 16.99 2.67 15 15 16
(5.27) (8.35) (1.10, 4.24) (16.3%) (16.3%) (17.4%)
(7.68)
Mirtazapine (N=94) 20.34 17.03 3.30 8 10 15
(7.08) (7.49) (2.06, 4.55) (8.5%) (10.6%) (16.0%)
(6.15)
Continued
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Table 1 Continued
HRSD Score
Entry *Exit *Mean change HRSD remission *Combined HRSD and *Combined HRSD and
mean mean (95% CI) rate QIDS-SR remission rate  QIDS-SR response rate
Treatment step (SD) (SD) (SD) # (%) # (%) # (%)
Augmentation strategy 18.55 15.16 3.40 17 22 27
(N=111) (5.89) (7.74) (2.18, 4.62) (15.3%) (19.8%) (24.3%)
(6.56)
Lithium (N=58) 18.69 15.91 2.78 7 9 10
(6.47) (7.29) (1.42, 4.15) (12.1%) (15.5%) (17.2%)
(5.31)
T3 (N=53) 18.41 14.34 4.07 10 13 17
(5.25) 8.19) (1.99, 6.14) (18.9%) (24.5%) (32.1%)
(7.69)
Step 4 (N=106) 20.65 16.49 4.16 1 13 22
(5.54) (7.47) (2.80, 5.52) (10.4%) (12.3%) (20.8%)
(7.15)
Level 3 (N=16) 20.62 17.62 3.00 2 2 3
(4.01) (6.87) (~0.45, 6.45) (12.5%) (12.5%) (18.8%)
(7.04)
Tranylcypromine (N=43)  21.02 16.45 4.57 3 5 9
(6.57) (7.89) (2.22, 6.92) (7.0%) (11.6%) (20.9)
(7.87)
Venlafaxine XR/ 20.32 16.14 4.18 6 6 10
mirtazapine (N=47) (6.02)  (7.38) (2.30, 6.07) (12.8%) (12.8%) (21.3%)
(6.59)
Cumulative remission rate 1089 1284
after up to four treatment (35.0%) (41.3%)

steps

*For patients with missing exit HRSD scores, their last QIDS-SR score is mapped to the HRSD and used to calculate HRSD exit mean, mean change, combined
HRSD and QIDS-SR remission rate and combined HRSD and QIDS-SR response rate.
HRSD, Hamilton Rating Scale for Depression; QIDS-SR, Quick Inventory of Depressive Symptomatology-Self Report.

the ‘best case scenario’ since it added an additional 195
QIDS-defined remissions (a remission measure not spec-
ified in the protocol) from the 1330 patients with missing
exit HRSD scores. As there was neither a placebo nor waitlist
control group during any phase of the STAR*D study, it is
impossible to know to what extent the observed results were
due to the pharmacologic effects of the prescribed medica-
tions, placebo effects and/or the passage of time.

Our reanalysis did not assess the durability of treatment
effects during the 12-month follow-up phase. In their
summary article though, STAR*D investigators reported
an overall relapse rate of 46.1% for the 1729 patients who
had at least one assessment (of up to 12 scheduled) during
follow-up using a telephonic-administered version of the
QIDS,” whereas Pigott et al found a far lower sustained

Table 2 Outcomes by treatment step

Step 1 (N=3110)

Step 2 (N=1134)

Step 3 (N=325) Step 4 (N=106)

Mean SD Mean
HRSD score at entry into step  21.87 5.21 18.76
HRSD score at exit from step* 13.49 8.42 13.97
HRSD mean change* 8.38 8.11 4.79

N % N
Remission at each step exit 794 25.5% 241
Response at each step exit* 1261 40.5% 329
Entered follow-up 902 29.0% 406
Study exit/dropout 1074 34.5% 403

SD Mean SD Mean SD
6.24 19.59 6.09 20.65 5.54
8.09 16.38 7.77 16.49 7.47
7.23 3.21 6.7 4.16 7.15
% N % N %
21.3% 43 13.2% 11 10.4%
29.0% 63 19.4% 22 20.8%
35.8% 69 21.2% 38 35.9%
35.5% 150 46.2%

*For patients with missing exit HRSD scores, their last QIDS-SR score is mapped to the HRSD and used to calculate HRSD exit mean, mean
change and combined HRSD and QIDS-SR response rate.

HRSD, Hamilton Rating Scale for Depression; QIDS-SR, Quick Inventory of Depressive Symptomatology-Self Report.
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Figure 2 Comparison of STAR*D protocol predictions to what occurred. RIAT, Restoring Invisible and Abandoned Trial;
STAR*D, Sequenced Treatment Alternatives to Relieve Depression.

recovery rate when incorporating patient dropout in the
analysis.'”

Comparison with other studies

Our reanalysis found that in step 1, STAR*D’s remis-
sion, response and extent of improvement rates were
substantially less than those reported in other open-
label antidepressant comparator trials and then grew
progressively worse in steps 2-4.%” Such studies typically
exclude depressed patients with the range and number of
comorbid medical and/or psychiatric disorders that were
included in STAR*D.

100
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STAR*D Theoretical Rate

Percent (%)
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—_ N
=R

30.2
I ] I I
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STAR*D’s step 1 remission rate was 25.5% followed
by a progressive decline in remission rates for those
patients receiving subsequent, and increasingly aggres-
sive treatments, such that by step 4, it was only 10.4%.
This decline in antidepressants’ effectiveness essentially
mirrors the findings from randomised and naturalistic,
prospective studies reporting a 20%-30% loss of effective-
ness with each increase in the number of prior antide-
pressant trials.?’ %2 Furthermore, several recent analyses
suggest that the sequential application of antidepressant

333 347 350

RIAT Reanalysis

mStepl mStep2 mStep3 = Step4

Figure 3 STAR*D’s step-by-step cumulative remission rate presented three ways. The step-by-step theoretical remission
rates were obtained from the STAR*D summary article where it states: ‘The theoretical cumulative remission rate is 67%
(37+19+6+5).” [Rush AJ et al,” p1910]. The HRSD+QIDS SR cumulative remission rate was taken from table 1. It combines
the 1089 patients with an exit HRSD score of<8 with the 195 patients who were missing an exit HRSD score but had a final
clinic-visit QIDS-SR score of<6. The RIAT Reanalysis cumulative remission rate is based on an exit HRSD score of <8 as the
sole measure of remission for the 3110 patients who met STAR*D’s inclusion for data analysis criteria. HRSD, Hamilton Rating
Scale for Depression; QIDS-SR, Quick Inventory of Depressive Symptomatology—-Self Report; RIAT, Restoring Invisible and
Abandoned Trial; STAR*D, Sequenced Treatment Alternatives to Relieve Depression.
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medications for non-remitting depression may in fact
foster treatment resistance for many patients.”*°

Regarding the protocol’s predictions of treatment
success and patient dropout, it states:

We arrived at these estimates using three experienced
practitioners who independently made estimates that
were surprisingly close to each other. Then, via tele-
conferencing, the final estimates were made. The
underlying assumptions of these estimates come largely by in-
Jerences from results of published RCTs (National Institute
of Mental Health," p31; emphasis added).

STAR*D’s actual measures of treatment success and
failure were significantly worse than predicted. As Barbui
et al noted, antidepressant study dropout rates provide
a ‘hard measure of treatment effectiveness and accepta-
bility’ (Barbui et al,'* p296) and STAR*D’s dropout rate
was 2.6 times greater than predicted. This discrepancy
further highlights the relative ineffectiveness of anti-
depressants in treating real-world depressed patients,
compared with those reported in conventional studies.

CONCLUSION

Bias in the clinical literature is commonly associated with
industry-funded RCTs, not publicly funded ones.”” Our
RIAT reanalysis though documents scientific errors in
this NIMH-funded study. These errors inflated STAR*D
investigators’ report of positive outcomes.

The STAR*D summary article’s claim of a 67% cumu-
lative remission rate was published in 2006. If STAR*D’s
outcomes had been reported as prespecified, its model
of care would likely have faced much stronger criticism
17 years ago and fuelled a more vigorous search for
evidence-based treatment alternatives.
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