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ABSTRACT
Objective: The objective of the Genomics Used to Improve
DEpression Decisions (GUIDED) trial was to evaluate the utility of
pharmacogenomic testing to improve outcomes among patients
with major depressive disorder (MDD) who had not responded
to at least 1 prior medication trial. The objective of the present
analysis was to assess outcomes for the subset of patients
expected to benefit from combinatorial pharmacogenomic
testing because they were taking medications with predicted
gene-drug interactions.
Methods: Participants (enrolled from April 14, 2014, to
February 10, 2017) had an inadequate response to at least 1
psychotropic medication in the current episode of MDD. Patients
were randomized to treatment as usual (TAU) or the guidedcare arm, in which clinicians had access to a combinatorial
pharmacogenomic test report to inform medication selection.
Patients and raters were blinded to study arm through week
8. The following outcomes were assessed using the 17-item
Hamilton Depression Rating Scale (HDRS-17): symptom
improvement (percent change in HDRS-17 score), response
(≥ 50% decrease in HDRS-17 score), and remission (HDRS-17
score ≤ 7). In the GUIDED trial, the primary endpoint of symptom
improvement did not reach significance in the intent-to-treat
cohort (P = .069). Here, a post hoc analysis of patients who were
taking medications subject to gene-drug interactions at baseline
as predicted by combinatorial pharmacogenomic testing
(N = 912) is presented.
Results: Among participants taking medications subject
to gene-drug interactions at baseline, outcomes at week 8
were significantly improved for those in the guided-care arm
compared to TAU (symptom improvement: 27.1% versus 22.1%,
P = .029; response: 27.0% versus 19.0%, P = .008; remission: 18.2%
versus 10.7%, P = .003). When patients who switched medications
were assessed, all outcomes were significantly improved in
the guided-care arm compared to TAU (P = .011 for symptom
improvement, P = .011 for response, P = .008 for remission).
Conclusions: By identifying and focusing on the patients
with predicted gene-drug interactions, use of a combinatorial
pharmacogenomic test significantly improved outcomes among
patients with MDD who had at least 1 prior medication failure.
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or patients with major depressive disorder (MDD), the
standard treatment approach includes prescribing based
on a clinician’s preference and experience as well as patients’
past treatment histories. However, too often this approach
does not lead to the patient’s achieving remission—the goal
of treatment in the acute phase according to the American
Psychiatric Association.1 As a result, there is consensus that
an improved approach to medication selection is necessary
for patients with MDD. This need is especially relevant for
patients with treatment-resistant depression (TRD), for whom
remission rates decrease progressively as medication trials
mount.2,3
Many factors may contribute to antidepressant nonresponse,
including adherence, dosing, length of medication trial,
and the impact of psychiatric comorbidities.4 Nonresponse
also may be related to genetic alterations that adversely
impact the tolerability, safety, and efficacy of psychotropic
medications (ie, gene-drug interactions). As such, there has
been growing interest in using pharmacogenomics to improve
medication selection for those struggling with difficult-totreat forms of MDD. For patients who are not responding to
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Clinical Points

■■ An improved approach to medication selection is
■■

necessary for patients with major depressive disorder
(MDD), especially for those with treatment-resistant
depression.
For patients with MDD who were taking medications
with gene-drug interactions at baseline, having access to
combinatorial pharmacogenomic test results to inform
medication selection resulted in significantly improved
patient outcomes compared to treatment as usual.

an antidepressant, pharmacogenomic testing may identify
whether medication failures are influenced by gene-drug
interactions. Patients and providers can then make changes
in treatment regimen that may avoid or minimize the risk of
gene-drug interactions at the time of testing and for future
medication trials, which in turn may increase the chances of
a successful outcome.
Advances in the field of pharmacogenomics have resulted
in several generations of testing approaches, including
single-gene testing (individual genotypes reported for single
genes), multigene testing (individual genotypes reported
for multiple genes), and combinatorial testing (combined
phenotype reported based on algorithmic assessment of
multiple genotypes). While pharmacogenomics may aid in
identifying gene-drug interactions to improve prescribing,
studies evaluating the utility of such tests have shown
mixed results. Some of this disagreement very likely stems
from differences between the different generations of
pharmacogenomic testing. The limited efficacy of firstgeneration pharmacogenomic testing of individual genes
that encode for cytochrome P450 (CYP) has now been
well established.5 This limited efficacy is consistent with
our growing understanding of the complexity of drug
metabolism. When second-generation tests incorporated
more genes, mixed results were still reported for multigene
pharmacogenomic testing, with some evidence of utility for
patients with severe depression.6
The third generation of pharmacogenomic testing in MDD
accounts for the combined effect of multiple genotypes that
may impact the pharmacokinetics or pharmacodynamics of
a drug. This combinatorial approach to pharmacogenomic
testing has demonstrated clinical validity and utility in
medication selection among patients with TRD7–10; however,
concerns about study design (ie, cohort size and blinding)
have called these findings into question.11–14
To address many of these concerns, a recent large, blinded,
randomized controlled trial (Genomics Used to Improve
DEpression Decisions [GUIDED])15 was conducted.
GUIDED evaluated the utility of using combinatorial
pharmacogenomic testing to inform medication selection
(guided care) compared to standard prescribing approaches
(treatment as usual) for patients with MDD and at least 1
failed medication trial.15 The primary outcome of symptom
improvement was not significantly different between study
arms in the intent-to-treat cohort (P = .069). However, the

the guided-care arm compared to treatment as usual,15 which
suggests that a subgroup of patients did obtain a clinically
meaningful benefit from pharmacogenomic testing. This
benefit may be related to whether medication failures were
due to gene-drug interactions, as significant improvements
in all evaluated outcomes were observed among patients who
entered the study taking medications with significant genedrug interactions.
It is assumed that pharmacogenomic testing would be
of greatest potential benefit to patients whose nonresponse
is mediated by gene-drug interactions. Although patients
must be tested to identify gene-drug interactions, those who
are not taking medications with gene-drug interactions can
dilute the measured efficacy of using the pharmacogenomic
testing to inform medication selection in a trial. This was
the case in the GUIDED trial, in which approximately 30%
of patients entered the study taking medications with no
predicted gene-drug interactions.
To more directly evaluate the utility of pharmacogenomic
testing in informing treatment decisions among
patients with TRD, we sought to evaluate the extent to
which pharmacogenomic testing positively influenced
antidepressant outcomes in those patients entering the
GUIDED trial taking medications subject to gene-drug
interactions. Patient outcomes were compared for all patients
in this subset as well as for those who switched medications
after baseline.
METHODS
Participants and Study Design
The GUIDED trial was a 24-week randomized controlled
trial to evaluate outcomes among patients with MDD when
combinatorial pharmacogenomic testing was used to guide
medication selection compared to treatment as usual (TAU).
The trial was approved by the Copernicus Group independent
review board (INC1-14-012) and has been previously
described in detail.15 In brief, patients over the age of 18 years
were eligible if they were diagnosed with MDD according to
both the self-rated and site-rated 16-item Quick Inventory
of Depression Symptomatology (QIDS-SR-16 and QIDS-C16 score ≥ 11)16 at screening and baseline and had at least 1
failed medication trial (inadequate therapeutic response or
intolerable side effects) within the current depressive episode.
Written informed consent was obtained, and the study was
registered at ClinicalTrials.gov (identifier: NCT02109939).
Patients (enrolled from April 14, 2014, to February 10,
2017) were randomized 1:1 to TAU or the guided-care arm,
in which combinatorial pharmacogenomic test results were
available to guide treatment decisions. Testing was performed
prior to the baseline visit so that the report would be available
at the baseline visit for patients in the guided-care arm.
Providers were not required to take action in response to
test results.
Patients and raters in both arms were blinded to study arm
and test results. To incorporate the pharmacogenomic test
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Table 1. Baseline Demographics for Patients Who Were Taking

Statistical Analysis
This post hoc analysis focused on the participants
who were taking medications subject to gene-drug
interactions at baseline (“use with caution” and “use
with increased caution and with more frequent
monitoring” report categories). This subset was drawn
from the intent-to-treat (ITT) study population, which
included all patients who were randomized and met

Medications With Predicted Gene-Drug Interactions at Baseline

Characteristic
Age, y
Mean (SD)
Minimum, maximum
Age group, y, n (%)
18–34
35–49
50–64
≥ 65
Sex, n (%)
Female
Male
Ethnicity, n (%)
Hispanic or Latino
Not Hispanic or Latino
Race, n (%)
White
Black
Asian
American Indian or Alaska Native
Other or Multiple
HDRS-17 score
Mean (SD)
Minimum, maximum
Depression category, n (%)
None (HDRS-17 score 0–7)
Mild (HDRS-17 score 8–13)
Moderate (HDRS-17 score 14–18)
Severe (HDRS-17 score 19–22)
Very severe (HDRS-17 score ≥ 23)
No. of failed medication trials
Mean (SD)
Minimum, maximum
Psychiatric comorbidity, n (%)
General anxiety disorder
Panic disorder/social phobia
Posttraumatic stress disorder

Treatment Arm
TAU
Guided Care
(n = 473)
(n = 439)

Total
(N = 912)

48.9 (14.7)
18, 83

48.4 (14.7)
18, 90

48.7 (14.7)
18, 90

97 (20.5)
122 (25.8)
177 (37.4)
77 (16.3)

93 (21.2)
125 (28.5)
156 (35.5)
65 (14.8)

190 (20.8)
247 (27.1)
333 (36.5)
142 (15.6)

335 (70.8)
138 (29.2)

311 (70.8)
128 (29.2)

646 (70.8)
266 (29.2)

33 (7.0)
440 (93.0)

25 (5.7)
414 (94.3)

58 (6.4)
854 (93.6)

399 (84.4)
52 (11.0)
11 (2.3)
2 (0.4)
9 (1.9)

360 (82.0)
60 (13.7)
11 (2.5)
2 (0.5)
6 (1.4)

759 (83.2)
112 (12.3)
22 (2.4)
4 (0.4)
15 (1.6)

20.66 (4.86)
6.0, 35.0

20.37 (4.52)
7.0, 30.0

20.52 (4.70)
6.0, 35.0

4 (0.8)
27 (5.7)
115 (24.3)
167 (35.3)
160 (33.8)

3 (0.7)
26 (5.9)
121 (27.6)
146 (33.3)
143 (32.6)

7 (0.8)
53 (5.8)
236 (25.9)
313 (34.3)
303 (33.2)

3.77 (3.36)
1.0, 34.0

3.48 (2.78)
1.0, 17.0

3.63 (3.10)
1.0, 34.0

58 (12.3)
69 (14.6)
18 (3.8)

80 (18.2)
72 (16.4)
25 (5.7)

138 (15.1)
141 (15.5)
43 (4.7)

Abbreviations: HDRS-17 = 17-item Hamilton Depression Rating Scale,
TAU = treatment as usual.

inclusion and exclusion criteria at baseline. Patient outcomes
at the blinded week-8 endpoint were compared and included
symptom improvement (percent change in HDRS-17 score
from baseline), response (≥ 50% decrease in HDRS-17 score),
and remission (HDRS-17 score ≤ 7). The longer-term value of
pharmacogenomic testing was evaluated via patient outcomes
through the full 24-week study period. As TAU ended after week
8 when the pharmacogenomic test report was made available, this
group was not included in the analyses of longer-term outcomes.
Medication switches were defined as stopping at least 1
medication and adding at least 1 different medication. The
proportion of patients who made medication switches from
baseline to week 8 were compared for the 2 study arms. Patient
outcomes at week 8 also were evaluated among the subset of
patients who switched medications.
The percentage change from baseline to week 8 in HDRS17 score was conducted by fitting a mixed model for repeated
measures. The percentage of responders and remitters as
determined via HDRS-17 score was analyzed separately by
fitting a generalized linear mixed model. Both models included
treatment, week, treatment-by-week interaction, baseline
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report in prescribing, providers could not be blinded to
study arm; however, they were blinded to test results for
patients in TAU. All blinding was maintained through
week 8. Sites were instructed to unblind after week-12
assessments, though unblinding may have occurred
before assessments were performed. As a result, data
collected through week 8 were considered blinded.
Outcomes were assessed at baseline, week 4, week
8, week 12, and week 24. The 17-item Hamilton
Depression Rating Scale (HDRS-17), which was the
primary assessment of outcome, was administered by
central raters (MedAvante-ProPhase Inc; Hamilton
Township, New Jersey) without knowledge of treatment
arm.
Combinatorial PGx testing. All patients were
tested with the GeneSight Psychotropic test (Assurex
Health Inc; Mason, Ohio). The test has been previously
described in detail.17 In brief, the genotypes of 59 alleles
and variants across 8 genes were evaluated (CYP1A2:
−3860G > A, −2467T > delT, −739T > G, −729C > T,
−163C > A, 125C > G, 558C > A, 2116G > A, 2473G > A,
2499A > T, 3497G > A, 3533G > A, 5090C > T, 5166G > A,
5347C > T; CYP2C9: *1, *2, *3, *4, *5, *6; CYP2C19: *1,
*2, *3, *4, *5, *6, *7, *8, *17; CYP3A4: *1, *13, *15A,
*22; CYP2B6: *1, *4, *6, *9; CYP2D6: *1, *2, *2A, *3,
*4, *5 (gene deletion), *6, *7, *8, *9, *10, *11, *12, *14,
*15, *17, *41, gene duplication; HTR2A: −1438 G > A;
and SLC6A4: L, S).
The individual genotype for each variant or allele
was included in a weighted algorithmic assessment for
each individual medication. The algorithmic assessment
for a medication included all tested genes implicated
in the pharmacokinetics or pharmacodynamics for
that medication. A combined phenotype was produced
for each medication to account for the combined
effect of all genetic alterations in relevant genes. These
combined phenotypes were used to categorize 38
psychotropic medications according to the predicted
level of gene-drug interactions. The report categories
were “use as directed” (no gene-drug interactions), “use
with caution” (moderate gene-drug interactions), and
“use with increased caution and with more frequent
monitoring” (significant gene-drug interactions).
Depending on the type and severity of predicted genedrug interactions, recommendations may have included
dose modification, consideration of increased side effect
risk, or consideration of reduced efficacy or that the
medication is contraindicated.
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Figure 1. Patient Outcomes at Week 8 for (A) All Patients Taking Medications With Gene-Drug Interactions at Baseline and
(B) the Subset of Patients Who Switched Medications Between Baseline and Week 8
A. All patients taking medications with gene-drug interactions at baselinea
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B. All patients taking medication(s) with gene-drug interactions at baseline who switched (drop and add) medication(s) by week 8b

∆ = 7.6%
P = .011

25

30

20

22.3%
15

30

19.0%
19.4%

20
15

10

10

10

5

5

5

0

TAU

Guided
Care
Study Arm

0

TAU

Guided
Care
Study Arm

∆ = 9.2%
P = .008

25

27.0%
29.8%

20
15

Remission

∆ = 10.4%
P = .011

25

30.0%
27.1%
% of Patients

% Decrease in HDRS-17 Score

30

Response

% of Patients

Symptom Improvement

0

18.2%
20.3%
10.7%
11.1%

TAU

Guided
Care
Study Arm

aGuided care: n = 357; TAU: n = 430.

bGuided care: n = 235; TAU: n = 225.
Abbreviations: HDRS-17 = 17-item Hamilton Depression Rating Scale, TAU = treatment as usual.
Symbol: Δ = difference between study arms.

HDRS-17 score, and baseline HDRS-17 score–by-week
interaction as fixed effects. The primary comparison between
the 2 treatment arms at week 8 was tested at a significance
level of .05 (2-sided).
RESULTS
Cohort
A total of 1,799 patients were randomized to guided care
(n = 899) or TAU (n = 900) in GUIDED, of whom 1,541
patients completed the baseline visit and composed the
ITT sample (760 in the guided-care arm, 781 in TAU).15 A
total of 912 patients (59%) were taking medications with
predicted gene-drug interactions at baseline (439 in the
guided-care arm, 473 in TAU; Supplementary Figure 1) and

were included in this analysis. There were no substantial
differences in demographics or disease severity for patients
who were included for analysis and those who were not
taking any baseline medications with gene-drug interactions
(Supplementary Table 1).
Among patients who were taking medications with genedrug interactions at baseline, the mean age at testing was
48.7 years (Table 1). The majority of patients were female
(70.8%) and non-Hispanic/Latino (93.6%). The mean
number of failed medications was 3.6 (Table 1). The mean
HDRS-17 score was 20.5, with MDD severity ranging from
mild to very severe (Table 1). There was a small number
of patients with minimal depression at baseline according
to HDRS-17 score, reflecting the fact that inclusion criteria
were based on site- or self-rated QIDS-16 rather than the
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Figure 2. Durability of Improvements in Patient Outcomes Through Week 24 for Patients in the
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Abbreviation: HDRS-17 = 17-item Hamilton Depression Rating Scale.

central-rated HDRS-17. For patients taking medications
subject to gene-drug interactions at baseline, there were no
substantial differences in demographics or disease between
arms at baseline (Table 1).
In the guided-care arm, 82 patients were lost to follow-up
or discontinued the study prior to week 8. For TAU, only 43
patients were lost to follow-up or discontinued the study.
A total of 787 patients taking medications with predicted
gene-drug interactions at baseline completed the study
through week 8 (357 in the guided-care arm, 430 in TAU;
Supplementary Figure 1).
Patient Outcomes at Week 8
Among patients taking medications with predicted genedrug interactions at baseline, HDRS-17 scores decreased
by 27.1% from baseline to week 8 in the guided-care arm
compared to 22.1% in TAU (Figure 1A). This represented
a significant difference in symptom improvement in the
guided-care arm compared to TAU (∆ = 5.0%, P = .029). At
week 8, the response rate was 27.0% in the guided-care arm
compared to 19.0% in TAU (∆ = 8.0%, P = .008; Figure 1A).
At week 8, the remission rate was 18.2% in the guided-care
arm compared to 10.7% in TAU (∆ = 7.5%, P = .003; Figure
1A).
Durability of Guided-Care Outcomes Through Week 24
Patient outcomes in the guided-care arm continued to
improve through week 24 (Figure 2). There was a 42.2%
decrease in HDRS-17 scores at week 24 compared to
baseline. This decrease in HDRS-17 score represents a 56%

increase in symptom improvement from week 8. At week
24, the response rate was 44.3% and the remission rate was
33.2%. These response rates represent a 64% and an 82%
improvement, respectively, from week 8.
Patient Outcomes After Medication Switches
Medication switches (dropping a medication and adding
a different medication) during the first 8 weeks of treatment
were significantly more common in the guided-care arm
(65.8%; 235/357) than in the TAU arm (52.3%; 225/430)
(P < .001). Among patients who switched medications,
HDRS-17 scores decreased by 30.0% from baseline to week 8
in the guided-care arm compared to 22.3% in TAU (∆ = 7.6%,
P = .011; Figure 1B).
Among patients who switched medications, the rates of
response and remission were significantly improved for those
in the guided-care arm compared to TAU. The response
rate at week 8 among patients who switched medications
was 29.8% for those in the guided-care arm compared to
19.4% for TAU (∆ = 10.4%, P = .011; Figure 1B). Similarly,
the remission rate at week 8 for patients who switched
medications in the guided-care arm was 20.3% compared to
11.1% in TAU (∆ = 9.2%, P = .008; Figure 1B). This represents
a relative improvement of 54% for response and 83% for
remission among patients whose medication switches were
informed by pharmacogenomic testing.
The improved patient outcomes observed for the guidedcare arm compared to TAU reflect the types of medication
switches made in each arm. Among those who switched
medications, the proportions of patients taking baseline
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Abbreviation: TAU = treatment as usual.

medications with moderate or significant gene-drug
interactions were comparable (Figure 3). In comparison,
66.4% of patients in the guided-care arm switched to
medications with no gene-drug interactions by week 8, while
only 20.0% of patients in TAU switched to medications with
no gene-drug interactions (Figure 3). Of note, these changes
in TAU were not informed by the patients’ pharmacogenomic
test results as providers were blinded to those results until
after week 8.
DISCUSSION
Pharmacogenomic testing has been explored as a
precision-treatment strategy to improve medication selection
in patients with MDD. With different available testing
approaches, the collective evidence regarding the utility of
pharmacogenomic testing in MDD has been mixed. This
notion is consistent with a recent study demonstrating that
different pharmacogenomic tests and testing approaches are
not equivalent and must be evaluated separately.4 A recent
large randomized controlled trial (GUIDED)15 demonstrated
that utilization of a combinatorial pharmacogenomic test to
inform medication selection resulted in improved response
and remission among patients with TRD. However, that
study did not achieve significance in the primary objective—
symptom improvement. Because pharmacogenomic
testing has the most potential to help patients who are
taking medications affected by gene-drug interactions,
improvements in patient outcomes in GUIDED were diluted
by patients taking baseline medications with no gene-drug
interactions.
To more directly evaluate the impact of pharmacogenomic
testing in this subanalysis, we evaluated patients from

to have gene-drug interactions at baseline. Among these
patients, symptom improvement, response rate, and
remission rate were all significantly improved in the guidedcare arm compared to TAU. This finding demonstrates the
utility of pharmacogenomic testing in guiding medication
selection for patients who are likely failing a medication
for genetic reasons. Although patients taking medications
with gene-drug interactions can be identified only after
pharmacogenomic testing, previous work has demonstrated
that combinatorial pharmacogenomic testing for patients
with TRD is cost-effective.18
The low rates of response and remission reported for TAU
are consistent with published reports of well-controlled TRD
studies2,19–21 and highlight the clinical challenge of treating
TRD. Despite the fact that TAU patients received active
treatment prescribed according to standard practice, only
10.7% reached remission at week 8. When combinatorial
pharmacogenomic testing was available to inform
medication selection, remission rates improved by nearly
60% (18.2%). The rate of remission was still modest due to
the degree of treatment resistance and medication failures
for non-genetic reasons; however, this finding represents a
clinically important improvement for this challenging to treat
population.
Patient outcomes in the guided-care arm were also
evaluated over the full 24-week study period to assess the
durability of patient outcomes when pharmacogenomic
testing was used to inform medication selection. All patient
outcomes in the guided-care arm were durable through the
full 24-week study. In fact, outcomes in the guided-care
arm continued to improve: the rate of remission nearly
doubled from week 8 to week 24. This observation supports
that pharmacogenomic testing may provide durability in
antidepressant effects and aid in sustaining antidepressant
improvements in the maintenance therapy setting.
Pharmacogenomic testing can be pivotal in identifying
when genetic factors contribute to medication failures,
allowing providers to make data-driven decisions to change a
patient’s treatment regimen while also informing the selection
of new medications to avoid additional gene-drug interactions.
Changes in treatment regimen were not mandated as part
of the GUIDED trial. To this end, a larger proportion of
patients in the guided-care arm switched medications
between baseline and week 8 compared to TAU. To determine
whether improved patient outcomes were due to medication
switches in general or pharmacogenomic-guided switches, we
evaluated the utility of pharmacogenomic testing in the subset
of patients who switched medications between baseline and
week 8 in both arms. This subanalysis showed that all patient
outcomes were significantly improved among patients whose
medication switches were informed by pharmacogenomic
testing compared to those whose medication switches were
not informed by pharmacogenomics. While some studies22,23
have suggested that medication changes in general may
improve patient outcomes, the data from the present study
demonstrated that patient outcomes were significantly better
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Supplementary Table 1. Baseline demographics for patients in the intent-to-treat cohort who were
included in analysis (taking medications with predicted gene-drug interactions at baseline) compared to
those who were excluded (taking no medications with predicted gene-drug interactions at baseline).

Characteristic
Age (years)
Mean (SD)
Min, Max
Age Group, n (%)
18 to 34
35 to 49
50 to 64
65 and Over
Sex, n (%)
Female
Male
Ethnicity, n (%)
Hispanic or Latino
Not Hispanic or Latino
Race, n (%)
White
Black
Asian
American Indian or Alaska Native
Native Hawaiian or Other Pacific Islander
Other or Multiple
HAMD-17
Mean (SD)
Min, Max
Depression Category, n (%)
None (HAM-D17 0-7)
Mild (HAM-D17 8-13)
Moderate (HAM-D17 14-18)
Severe (HAM-D17 19-22)
Very Severe (HAM-D17 ≥ 23)
Failed Medication Trials
Mean (SD)
Min, Max
Psychiatric Comorbidities, n (%)
General anxiety disorder
Panic disorders/social phobia
Post-traumatic stress disorder

Included
(N=912)

Excluded
(N=629)

Total
(N=1541)

48.7 (14.7)
18, 90

46.2 (14.2)
18, 85

47.7 (14.5)
18, 90

190 (20.8)
247 (27.1)
333 (36.5)
142 (15.6)

154 (24.5)
188 (29.9)
223 (35.5)
64 (10.2)

344 (22.3)
435 (28.2)
556 (36.1)
206 (13.4)

646 (70.8)
266 (29.2)

433 (68.8)
196 (31.2)

1079 (70.0)
462 (30.0)

58 (6.4)
854 (93.6)

63 (10.0)
566 (90.0)

121 (7.9)
1420 (92.1)

759 (83.2)
112 (12.3)
22 (2.4)
4 (0.4)
0
15 (1.6)

494 (78.5)
109 (17.3)
10 (1.6)
4 (0.6)
2 (0.3)
10 (1.6)

1253 (81.3)
221 (14.3)
32 (2.1)
8 (0.5)
2 (0.1)
25 (1.6)

20.52 (4.70)
6, 35

20.77 (5.06)
4, 37

20.62 (4.85)
4, 37

7 (0.8)
53 (5.8)
236 (25.9)
313 (34.3)
303 (33.2)

4 (0.6)
38 (6.0)
162 (25.8)
198 (31.5)
227 (36.1)

11 (0.7)
91 (5.9)
398 (25.8)
511 (33.2)
530 (34.4)

3.63 (3.10)
1.0, 34.0

3.29 (2.88)
1.0, 25.0

3.49 (3.01)
1.0, 34.0

138 (15.1)
141 (15.5)
43 (4.7)

93 (14.8)
90 (14.3)
33 (5.3)

231 (15.0)
231 (15.0)
76 (4.9)
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