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Prognostic Subgroups for Remission and Response in the
Coordinated Anxiety Learning and Management (CALM) Trial
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ABSTRACT

Objective: Most patients with anxiety disorders receive
treatment in primary care settings. Limited moderator
data are available to inform clinicians of likely prognostic
outcomes for individual patients. We identify baseline
characteristics associated with outcome in adults seeking
treatment for anxiety disorders.

Method: We conducted an exploratory moderator analysis
from the Coordinated Anxiety Learning and Management
(CALM) trial. In the CALM trial, 1,004 adults who met DSM-IV
criteria for generalized anxiety disorder (GAD), panic disorder,
social anxiety disorder, and/or posttraumatic stress disorder
(PTSD) were randomized to usual care (UC) or a collaborative
care intervention (ITV) of cognitive-behavioral therapy
and/or pharmacotherapy between June 2006 and April
2008. Logistic regression was used to examine baseline
characteristics associated with remission and response
overall and by treatment condition. Receiver operating

curve (ROC) analyses identified subgroups associated

with similar likelihood of response and remission of global
anxiety symptoms. Remission was defined as score <6 on
the 12-item Brief Symptom Inventory (BSI-12) anxiety and
somatization subscales. Response was defined as at least 50%
reduction on BSI-12, or meeting remission criteria.

Results: Randomization to ITV over UC was often the
strongest predictor of outcome. Several baseline patient
characteristics were associated with poor treatment outcome
including comorbid depression, increased severity of
underlying anxiety disorder(s) (P<.001), low socioeconomic
status (perceived [P<.001] and actual [P <.05]), and limited
social support (P<.001). Patient characteristics associated
with particular benefit from ITV were being female (P<.05),
increased depression (P<.01)/GAD severity (P<.05), and low
socioeconomic status (P<.05). ROC analysis demonstrated
prognostic subgroups with large differences in response
likelihood.

Conclusions: Further research should focus on the
effectiveness of implementing the ITV intervention of CALM
in community treatment centers where patients typically are
of low socioeconomic status and may particularly benefit
from [TV.
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A nxiety disorders' affect roughly 1 in 5 Americans® and are
associated with significant disability, suicide risk, and poor
quality of life.** Effective, evidence-based pharmacotherapies
and psychotherapies have been developed, yet fewer than 1 in
4 adults with anxiety disorders receive treatment according to
evidence-based care guidelines.®

Recognizing the gap in dissemination of evidence-based
treatments and the predominant involvement of primary care
providers in anxiety disorder treatment,® researchers conducted
a large multisite, randomized controlled trial of a collaborative
care intervention (ITV) versus usual care (UC) for treating
anxiety disorders in primary care settings. The Coordinated
Anxiety Learning and Management (CALM) trial demonstrated
that the ITV intervention was superior to UC at 6 months on
global anxiety and on principal anxiety disorder measures.”
Patients randomized to ITV were given the choice of receiving
pharmacotherapy, cognitive-behavioral therapy (CBT), or both
for 10 to 12 weeks.

In addition to being a pivotal study demonstrating the
effectiveness of a new treatment model, the CALM trial
provided important data with the potential to yield prognostic
information for managing anxiety disorders in primary care.
Moderator analyses determine which patient characteristics
are associated with treatment prognosis. Previous analyses in
patients with anxiety disorders have associated anxiety disorder
severity,” comorbid mood!®!! and personality disorders,'?
socioeconomic status,'® education level,'* family dynamics,'
and treatment duration'® with poorer outcomes. However,
these studies were comparatively underpowered to examine
moderators of treatment efficacy and typically involved samples
recruited through psychiatric settings rather than primary care
samples.

We used traditional logistic regression techniques to examine
baseline clinical characteristics associated with response and
remission in patients seeking treatment for anxiety disorders
in primary care settings. We specifically examined baseline
characteristics associated with prognosis to treatment in the
overall sample and by treatment condition. We additionally
used logistic regression to identify patient characteristics that
were associated with particular benefit from ITV as opposed
to UC. We also used receiver operating curve (ROC) analysis
to identify subgroups defined by the likelihood of treatment
response/remission in each of these treatment groups.

METHOD

The rationale, design, and methods of the CALM trial
(ClinicalTrials.gov identifier: NCT00347269) have been
described in depth elsewhere.!” The research protocol was
approved by each site’s institutional review board and by the
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® Patients with anxiety disorders randomized to the
collaborative care intervention had better clinical outcomes
than treatment as usual.

® |ncreased baseline depression and anxiety severity, low
socioeconomic status, and less perceived social support were
associated with poor treatment outcomes across treatment
interventions.

= Female patients, patients with increased severity of baseline
depression and generalized anxiety disorder, and those of
low socioeconomic status derived particular benefit from the
collaborative care intervention.

® Receiver operating curve analysis demonstrated prognostic
subgroups with large differences in likelihood of treatment
response.

RAND Survey Research Group. After describing the study
to the participants, investigators at each site of the CALM
study obtained written informed consent.

Subjects

Subjects recruited from 17 US primary care clinics
were eligible if they were (1) aged 18 to 75 years; (2) met
DSM-1V criteria for generalized anxiety disorder (GAD),
panic disorder, social anxiety disorder, and/or posttraumatic
stress disorder (PTSD) (based on the Mini-International
Neuropsychiatric Interview'® [MINI]); and (3) presented
with moderate and clinically significant anxiety symptoms
(defined as Overall Anxiety Severity and Impairment Scale!®
[OASIS] score greater than 8).

Participants were excluded for (1) unstable/life-
threatening medical conditions, (2) marked cognitive
impairment, (3) active suicidal intent/plan, (4) psychosis,
(5) bipolar I disorder, (6) active substance abuse/dependence
(aside from alcohol or marijuana abuse), (7) existing
cognitive-behavioral therapy (CBT) or ongoing medication
management, and (8) inability to speak English or Spanish.

Assessment

The RAND Survey Research Group administered the
assessment battery through a centralized telephone survey
at baseline, 6, 12, and 18 months. Our data analysis utilized
only the 6-month outcomes. The raters were blind to group
assignment. The 12-item Brief Symptom Inventory [BSI-12]
subscales for anxiety and somatization?® were used as the
primary outcome measure. Remission was defined as BSI-12
score < 6. Response was defined as at least 50% reduction on
the BSI-12, or meeting the definition of remission.?!

Every anxiety disorder was additionally assessed with
disorder-specific scales at baseline. The Panic Disorder
Severity Scale-Self-Report (PDSS-SR) assessed panic
disorder.?? GAD was measured with the 6-item Generalized
Anxiety Disorder Severity Scale (GADSS).?* The 17-item
Social Phobia Inventory (SPIN) measured social anxiety
disorder.?* The 17-item PTSD Checklist-Civilian Version
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(PCL-C) measured PTSD.?>2® Anxiety symptoms were
continuously measured with the Overall Anxiety Severity
and Impairment Scale (OASIS),'? and depressive symptoms
were measured with a 3-item version of the Patient Health
Questionnaire-9 (PHQ-9).?” The Alcohol Use Disorders
Identification Test (AUDIT) was used to screen for alcohol
dependence and simple queries were used to screen for drug
use.?

Intervention

After a baseline interview, patients were randomized
to ITV or UC using an automated computer program
at RAND Corporation (Santa Monica, California). ITV
participants received treatment involving pharmacotherapy,
computer-assisted CBT delivered by study personnel, or
both, depending on their preference, for up to 12 months.
Participants who selected medication management alone or
in combination with CBT had medication prescribed by their
primary care provider. A local study psychiatrist provided
initial single-session medication management training
to study personnel at the start of the trial using a simple
algorithm, and was available for as-needed medication
consultation for the study duration. The treatment algorithm
for all 4 disorders included first-line use of a selective
serotonin reuptake inhibitor or serotonin-norepinephrine
reuptake inhibitor antidepressant optimized for maximum
tolerable dose. If response was not achieved after the first 10
to 12 weeks, a different antidepressant or CBT was used. If
the switch did not result in significant improvement, either
another antidepressant or a benzodiazepine (in select cases,
except PTSD) was added as adjunctive treatment. More
complex interventions were considered after consulting the
local study psychiatrist. Further information on the study
algorithm can be found elsewhere.!” Patients randomized
to UC were treated by their primary care provider in the
usual fashion (ie, with medication, in-clinic counseling,
or a referral to a mental health specialist). There was no
prescribed intervention in terms of algorithm for medication
or stepped care.

Statistical Analysis

We conducted an exploratory moderator analysis
on data from the National Institute of Mental Health
(NIMH)-supported CALM public access database, Version
1. Data preparation was conducted using SAS version 9.2
(SAS Institute Inc, Cary, North Carolina) and Microsoft
Excel (Microsoft, Redmond, Washington). Both logistic
regression models and signal detection methodology were
used to find the best prediction model. SAS was used for
simple and multiple logistic regression models. The ROC
analysis was performed using free software available online
(http://www.stanford.edu/~yesavage/ROC.html).

Logistic regression models assessed the association
of demographic, social, and clinical characteristics with
remission and response at 6 months. Simple logistic
regression was calculated with the following predictor
variables:
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o Demographic predictors: age, race, ethnicity,
and gender;

+ Socioeconomic predictors: high school completion,
employment status, disability income, insurance
status, personal income, family income, marital
status;

« Subjective ratings: lack of money, step on
socioeconomic or community ladder in comparison
to others, patient’s belief in efficacy of psychotherapy
or medication, self-efficacy expectancy—subjective
likelihood of own ability to benefit from treatment,
outcome expectancy—subjective likelihood of
treatment success, satisfaction with treatment;

+ Health-related behaviors and treatment: help-seeking
behaviors—readiness, comfort and embarrassment
associated with treatment; alcohol use frequency
during the past 6 months; smoking (number of
cigarettes per day); exercise; social support; previous
therapist used CBT techniques; previous medication
use for depression; previous antidepressant or
benzodiazepine treatment for at least 2 months;

o Clinical predictors: principal disorder (social anxiety
disorder, GAD, PTSD, panic disorder), suicidality
in the past month, PHQ-9 score, OASIS score,
and comorbid axis I psychiatric disorders (MDD,
past alcohol dependence, current alcohol abuse,
obsessive-compulsive disorder). We intended also
to examine the influence of past substance use
disorders but sample frequencies were too low
to provide reliable data for moderator analysis.

« Treatment assignment: ITV vs UC.

All predictor variables were tested for main effects and
interaction with treatment assignment. Significant predictors
(P<.05) from the simple regression models were entered into
a backward step-wise multiple logistic regression model to
assess the unique and independent contribution of these
variables to remission and response rates. The analysis was
repeated in the UC and ITV subgroups. GADSS, PCL-C,
PDSS, and SPIN scales needed to be excluded from multiple
regression analysis due to a large number of missing values.

ROC analysis was used as an alternative prediction model.
ROC analysis is a nonparametric method that operates via
recursive partitioning. It aims at identifying subgroups
of individuals who have a higher or lower probability of
achieving a particular binary outcome.”” Remission and
response at the end of the first 6 months of treatment were
utilized as the binary outcomes for ROC analysis. For each
measured potential predictor, cutoff points are generated at
all values observed in the variable. The quality of a cutoff
point is defined by its ability to divide the sample into 2
subsamples maximally distinct in the specified binary
outcome. The cutoff point that yields the best prediction is
identified across all values of all variables. That cutoff point
is then used to divide the total sample into 2 subsamples.
The same procedure is repeated systematically in each of
the 2 subsamples. This iterative process continues until a
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stopping criterion is reached. The traditional stopping
criterion for ROC analysis is either a subgroup size of less
than 10 individuals or a failure to reach a significant group
difference at P<.05 for any candidate cutoff value.” With a
sample as large as the CALM trial, following these common
stopping rules would result in a large number of high order
interaction terms, which would be difficult to interpret.
Therefore, we decided a priori to introduce additional
stopping rules, namely stopping the analysis once the 3-way
interaction level or a minimal subgroup size of less than 20 is
reached. After the last step of the ROC analysis was reached,
we calculated the probability of response and remission and
presented results as hierarchical decision tree diagrams.
Models were calculated for response and remission at 6
months as the outcome variable. The model was calculated
using the same predictors as previous regression models
(with the addition of rating score for all anxiety disorders—
which were excluded from the regression analysis because of
a large number of missing values). Separate ROC analyses
were calculated for the UC and ITV subgroups.

RESULTS

Subjects

Demographic and clinical characteristics for the subjects
were published previously.”® The sample size for all models
was 1,004.

Predictors of Treatment Outcome

Table 1A depicts baseline characteristics associated with
response and remission in the CALM trial within the overall
sample in simple logistic regression. There were a large
number of factors associated with treatment remission in
CALM. Baseline characteristics associated with response to
treatment were similar to those associated with remission
and are also depicted in Table 1A. Table 1A also depicts
the baseline characteristics associated with response and
remission within ITV and UC separately.

Baseline Characteristics Associated With
Differential Outcome by Treatment Assignment

Figure 1 displays baseline characteristics that demon-
strated significant interactions with treatment assignment
in predicting treatment outcome. These interactions identify
baseline patient characteristics that were associated with
a particular benefit of ITV as opposed to UC. Gender,
satisfaction with previous treatment, baseline depression,
and GAD severity as well as reported personal and family
income displayed significant interactions with treatment
assignment. Female gender was associated with lower
likelihood of treatment response and remission in UC but
had an improved outcome in ITV. Low patient satisfaction
with previous treatment was associated with worse treatment
response and remission in UC but had little effect on
treatment outcome in ITV. Low personal and family income
was associated with a lower likelihood of treatment response
in UC but had no association with outcome in ITV. Greater
severity of depression and GAD symptoms was associated
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Figure 1. Baseline Characteristics Associated With Differential Outcome by Treatment Assignment®
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high perceived step on community ladder [>7]). The most
discriminative predictor of remission was perceived step
on socioeconomic ladder at threshold of 6 (x*) 44=16.1,
P<.001).

Figure 3B displays hierarchical prognostic subgroups
for response at 6 months of treatment. Baseline clinical
characteristics were able to identify subgroups with as low

272 = PSYCHIATRIST.COM

as 23.1% likelihood of responding (low perceived step on
community ladder [< 5] and perceived lack of social support)
to as high as 73.8% likelihood of responding (high perceived
step on community ladder [>5], age <50 years, and high
perceived step on socioeconomic ladder [>5]). The most
discriminative predictor of response was perceived step on
community ladder at threshold of 5 (x?, 446 =20.0, P<.001).
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ROC Analysis Within Usual Care

Figure 4A displays hierarchical prognostic subgroups
for remission at 6 months of treatment. Baseline clinical
characteristics were able to identify subgroups with as low as
13.6% likelihood of remitting (PHQ-9 =9, income < $50,000)
to as high as 60.3% likelihood of remitting (PHQ-9<7). The
most discriminative predictor of remission was PHQ-9 with
threshold of 9 [x?, 430=43.5, P<.001].

Figure 4B displays hierarchical prognostic subgroups
for response at 6 months of treatment. Baseline clinical
characteristics were able to identify subgroups with as low
as 20.7% likelihood of responding (social support some of
the time or less, PHQ-9>7, income <$50,000) to as high
as 73.5% likelihood of responding (social support most of
the time, PHQ-9 < 13, OASIS > 10). The most discriminative
predictor was social support with threshold of most versus
some of the time (x?} 430=20.8, P<.001).

DISCUSSION

Moderator analyses of the CALM trial yielded several
types of patient characteristics strongly and consistently
associated with treatment outcome. Presence and severity
of comorbid depressive symptoms were strongly associated
with poorer outcomes to the anxiety disorder treatment.
Overall severity of anxiety disorder symptoms was negatively
associated with likelihood of both remission and response.
Beyond clinical characteristics, several measures indicating
poor socioeconomic status were also strongly associated
with poor treatment response, including unemployment,
personal income, and current receipt of disability payment.
Additionally, patients’ self-ratings of socioeconomic variables
such as perceived ranking on community and socioeconomic
ladder, perceived lack of money, and perceived degree of
social supports were all strongly negatively associated with
likelihood of treatment response.

The ITV model in the CALM trial involving pharma-
cotherapy, computer-assisted CBT, or both was demonstrated
to be highly effective compared to UC.® Consistent with its
overall efficacy, random assignment to ITV was typically the
most or one of the most discriminant predictors of treatment
outcome in the trial. Moderator analysis demonstrated
characteristics of patients who may particularly benefit
from ITV. Those patients who were female, who had an
anxiety disorder with greater severity of GAD or comorbid
depression, who had low personal and family income, and
who had low treatment satisfaction with previous treatment
appear to particularly benefit from ITV compared to UC.

Depression is a particularly common comorbidity in
patients with anxiety disorders. More than half of CALM
trial participants were at least moderately depressed; this
subgroup was half as likely to remit at 6 months compared
to those with mild or no depression. These findings are
consistent with previous research illustrating that comorbid
depression leads to poorer outcomes among those with
anxiety disorders®*~3%; however, results have been mixed.?>3*
CALM authors found that in the ITV group, twice the
percentage of depressed patients achieved remission at

J Clin Psychiatry 76:3 March 2015
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6 months compared to those in the UC group, although
results did not reach significance at their a priori threshold
of P<.01.% In our analysis, ITV led to relatively improved
treatment outcomes in those with more severe depression. In
the context of comorbid depression, enhanced interventions
such as the collaborative care model may be particularly
necessary. Our analysis also suggested that overall severity of
principal anxiety disorders and comorbid GAD are associated
with poorer outcomes. This result converges with some past
literature,”%*” but stands in contrast to others.®** Aaronson
et al*! actually found that greater baseline severity of panic
disorder led to increased response rates and that comorbidity
of GAD and of depression did not predict outcome. Perhaps
disorder-specific outcome predictors and degree of baseline
symptom improvement, independent of remission/response
cutpoints, should be explored as well.

Low socioeconomic status (perceived or actual) was
highly predictive of poor treatment response and remission
across the entire sample in both our logistic regression
and ROC analyses. These results alone are not surprising,
given the robust associations between lower socioeconomic
status and poor mental health.">****> More broadly,
researchers have been studying the relationship between
physical health and associated indices of socioeconomic
status (eg, employment status, education level, household
income) for decades.***” Findings have indicated that lower
socioeconomic status increases risk and contributes to poor
outcomes for a wide range of health conditions such as type
IT diabetes, cardiovascular diseases, cancer, cystic fibrosis,
and mortality.*®->> Underlying explanations for poorer
outcomes remain unclear, although some point to factors
such as decreased utilization of services, lack of insurance,
reduced care quality, financial strain, and ongoing chronic
stress.#6°3-56 In the CALM trial, some of the barriers,
such as service utilization, were accounted for, yet low
socioeconomic status still seemed to be associated with
poorer outcomes. In the context of such a stable finding, it
is especially encouraging that ITV treatment dampened the
impact of low socioeconomic status on treatment outcome
as compared to UC.

These findings should be considered in the context of
several limitations to our methodological approach. Our
logistic regression and ROC analyses were exploratory in
nature rather than hypothesis-driven, and therefore require
independent replication. It is likely, given the number of
independent logistic regression analyses performed, that
some of the reported findings are false-positives. However,
the statistical advantages of ROC analysis allowed for
exploration of higher-order interactions between clinical
variables and identification of homogenous prognostic
subgroups based on easily measurable clinical characteristics.
Second, generalizability of the collaborative care model
requires significant engagement on the part of the physicians,
care managers, and patients. Nonetheless, the CALM study
is critical in demonstrating definitive efficacy of the ITV
treatment when implemented correctly across multiple
sites. On the other hand, the study design does not allow a
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closer examination of differential effectiveness of individual
medications and therapies within each treatment assignment.

CONCLUSION

This secondary analysis of the CALM trial demonstrated:
(1) particular characteristics of patients with anxiety
disorders associated with poor treatment outcome—
comorbid depression, increased severity of underlying
anxiety disorder(s), low socioeconomic status (perceived
and actual), and limited social support; (2) particular patient
characteristics associated with particular benefit from the
ITV intervention—female, increased depression and GAD
severity, and low socioeconomic status; and (3) prognostic
subgroup identifying likelihood of treatment response of
individual patients with anxiety disorders. Based on these
findings, future treatment research and practice should focus
on implementing the ITV model within community care
centers where it appears it may particularly benefit patients.
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