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Abstract

Responders to acute-phase cognitive therapy (A-CT) for major depressive disorder (MDD) often
relapse or recur, but continuation-phase cognitive therapy (C-CT) or fluoxetine reduces risks for
some patients. We tested composite moderators of C-CT versus fluoxetine’s preventive effects to
inform continuation treatment selection. Responders to A-CT for MDD judged to be at higher risk
for relapse due to unstable or partial remission (A=172) were randomized to 8 months of C-CT or
fluoxetine with clinical management and assessed, free from protocol treatment, for 24 additional
months. Pre-continuation-treatment characteristics that in survival analyses moderated treatments’
effects on relapse over 8 months of continuation-phase treatment (residual symptoms and negative
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temperament) and on relapse/recurrence over the full observation period’s 32 months (residual
symptoms and age) were combined to estimate the potential advantage of C-CT versus fluoxetine
for individual patients. Assigning patients to optimal continuation treatment (i.e., to C-CT or
fluoxetine, depending on patients’ pre-continuation-treatment characteristics) resulted in absolute
reduction of relapse or recurrence risk by 16-21% compared to the other non-optimal treatment.
Although these novel results require replication before clinical application, selecting optimal
continuation treatment (i.e., personalizing treatment) for higher risk A-CT responders may
decrease risks of MDD relapse and recurrence substantively.

Keywords

major depressive disorder; cognitive therapy; fluoxetine; relapse; recurrence; personalized
advantage index; personalized medicine

1. Introduction

The global health burden of major depressive disorder (MDD) is amplified by the disorder’s
frequently chronic or recurrent course (Kessler et al., 2014). Acute-phase treatments,
including cognitive therapy (A-CT) and pharmacotherapy, reduce depressive symptoms
substantially, but major depressive relapses or recurrences are common (Cuijpers et al.,
2013a, 2013b; Vittengl et al., 2007). After acute-phase treatment response, continuation-
phase treatments, including cognitive therapy (C-CT) and pharmacotherapy, reduce patients’
absolute risk of relapse by an average of about 19-29% compared to inactive control groups
(Biesheuvel-Leliefeld et al., 2015; Hansen et al., 2008; Vittengl et al., 2007). Which
continuation-phase treatment is best for individual patients responding to A-CT is unclear,
however, and requires knowledge of treatment moderators to realize the aim of personalized
medicine. The current analyses aimed to develop and test an index of pre-continuation-phase
treatment characteristics that moderated the effects of C-CT versus continuation-phase
fluoxetine (FLX), drawing data from a randomized clinical trial (Jarrett et al., 2013).

Previous clinical trials comparing cognitive therapies to pharmacotherapies among patients
in remission or recovery from MDD have revealed few moderators of the treatments’ effects
on relapse or recurrence (e.g., Blackburn et al., 1986; Blackburn and Moore, 1997; Jarrett et
al., 2000; Kuyken et al., 2008, 2015; Segal et al., 2010). However, detecting and using
moderators to guide treatment selection is often difficult because many moderator effects are
small (Kraemer, 2013). Consequently, researchers have proposed aggregating variables with
weaker moderator effects into stronger composite moderators (DeRubeis et al., 2014;
Kraemer, 2013).

For example, Wallace et al. (2013) analyzed data from a randomized clinical trial comparing
acute-phase interpersonal psychotherapy versus pharmacotherapy for MDD. There was no
main effect of treatment on a global outcome measure, but a composite of eight variables
(empirically selected from among 32 candidate variables) with weak individual moderator
effects on the outcome variable (median| = 0.08 SD) showed a stronger combined moderator
effect (0.31 SD). The aggregate moderator identified patients with better outcomes in acute-
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phase psychotherapy versus pharmacotherapy. Similarly, Smagula et al. (2016) applied this
technique to inform medication augmentation among older adults with MDD.

In the same spirit, DeRubeis et al. (2014) introduced the “personalized advantage index” to
forecast outcomes in acute-phase cognitive therapy versus pharmacotherapy for MDD.
Among numerous candidate variables, nine variables that statistically significantly predicted
or moderated treatment response in the full sample were combined via linear multiple
regression models to estimate the advantage if individual patients had been assigned to the
optimal versus non-optimal treatment. Optimal treatment was defined as the treatment
forecast to yield the lowest depressive symptom score, and the other treatment was
considered non-optimal. The optimal treatment varied based on patients’ pre-treatment
characteristics that moderated treatment outcome. Optimal versus non-optimal treatment
yielded a mean difference in depressive symptoms of 0.58 SD. Similarly, Huibers et al.
(2015) applied the personalized advantage index to inform selection of acute-phase CT
versus interpersonal psychotherapy for MDD, focusing on post-treatment symptom severity.

Here, we extended the personalized advantage index technology to continuation-phase CT
(C-CT) versus FLX. Our purpose was to identify the better continuation-phase treatment for
specific patients. Data were drawn from a two-phase clinical trial. In the acute phase, adults
with recurrent MDD all received A-CT. Acute-phase responders judged to be at higher risk
for relapse due to partial or unstable remission were randomized to 8 months of C-CT (n=
86), FLX (n=86), or pill placebo with clinical management (n = 69) and followed 24
additional months (Jarrett et al., 2013). In survival analyses, relapse in the 8-month
continuation phase was more frequent in pill placebo (32.7%) than in C-CT (18.3%) and
FLX (18.0%), for which relapse did not differ significantly. Across the continuation-plus-
follow-up phases (32 months), relapse/recurrence in C-CT (45.2%), FLX (41.1%), and pill
placebo (56.3%) did not differ significantly (Jarrett et al., 2013). The pill placebo arm was
not analyzed here because pill placebo is rarely used in routine clinical practice and yielded
more relapse than C-CT or FLX.

The goals of the current analyses were (1) to identify sets of pre-continuation-treatment
patient characteristics that significantly moderated the continuation treatments’ effects in
multi-moderator models; and (2) to compute and test a personalized advantage index using
these moderator variables, focusing on risk reductions in optimal versus non-optimal
continuation-phase treatments. Outcome variables were major depressive relapse during the
8-month period of active continuation-phase treatment, plus relapse or recurrence over the
full 32 months of observation. Optimal treatment was defined as the continuation-phase
treatment (either C-CT or FLX) that yielded the lower expected probability of relapse or
recurrence for individual patients. Thus, we aimed to support personalized treatment by
providing empirical guidance for selection of continuation-phase treatment for adults with
recurrent MDD who responded to A-CT with higher risk for relapse.

Jarrett and Thase (2010) and Jarrett et al. (2013) described in detail the randomized clinical
trial that provided the data analyzed here. The trial was reviewed by a Data Management and

Psychiatry Res. Author manuscript; available in PMC 2018 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Vittengl et al. Page 4

Safety Board as well as the Institutional Review Boards at each site annually. Here we
summarize methods relevant to the current analyses.

2.1. Participants

Outpatients were recruited through clinical referrals and newspaper, bulletin board, and
Internet announcements. Participants (a) provided written informed consent; (b) met criteria
for recurrent MDD (American Psychiatric Association, 2000) on the Structured Clinical
Interview for DSM-/V (First et al., 1996); (c) had a history of remission between depressive
episodes, = 1 depressive episode with complete inter-episode recovery, or antecedent
dysthymic disorder; and (d) scored = 14 on the 17-item Hamilton Rating Scale for
Depression (HRSD; Hamilton, 1960).l Exclusion criteria were (a) severe or poorly
controlled concurrent medical disorders that could cause depression, (b) psychotic or organic
mental disorders, bipolar disorder, active substance dependence, or primary obsessive-
compulsive or eating disorders, (c) inability to complete questionnaires in English, (d) active
suicide risk, (e) <18 or >70 years old, (f) history of non-response to = 8 weeks of CT or 6
weeks of fluoxetine, and (g) pregnancy, current or planned within 11 months post-intake.

Among 523 patients enrolled in A-CT, 292 responded (no major depressive episode and final
HRSD < 12). Among the responders, 241 had higher risk for relapse based on a priori
criteria for unstable or partial remission (at least 1 of the last 7 acute-phase HRSD scores =
7; Jarrett and Thase, 2010) and consented to randomization to C-CT (n= 86), FLX (1= 86),
or pill placebo with clinical management (n= 69).2 Patients assigned to pill placebo are not
analyzed here. Analyzed patients (7 = 172) were M= 42.4 (5D = 11.6) years old with M/ =
15.8 (SD = 2.8) years of education; 69.8% women; 83.1% white, 9.3% black, and 7.6%
other races/ethnicities. Participants” mean age of MDD onset was 20.4 (SD = 10.1) years
and, at intake to the acute phase, their current depressive episode had lasted M= 24.6
(median = 8.0; SD = 49.1) months. Including the episode present at study intake,
participants had experienced a median of 4 (minimum 2) major depressive episodes. Over
their lives, 49.4% of patients had been treated previously for depression with antidepressant
medication and 40.7% with psychotherapy.

2.2. Acute phase

Patients were withdrawn from any psychotropic medications (including antidepressants and
anxiolytics) before—and were not prescribed medications during—the acute-phase protocol.
Acute-phase CT (Beck et al., 1979) aims to increase patients’ engagement with sources of
reinforcement and to improve functioning; to identify and change patients’ maladaptive
automatic thoughts; and to assess and restructure patients’ broader negative assumptions
(i.e., schema) about the self, world, and future. Acute-phase CT lasted 12 weeks (with 2
additional weeks allowed for rescheduling) and included 16 or 20 sessions: Patients received
2 CT sessions per week for 4 weeks. Patients with = 40% reduction in HRSD scores then

1Duetoa scoring error, 2 patients erroneously entered A-CT with HRSD = 13 at one of two diagnostic visits. During A-CT, one of
these patients responded and one dropped out. As recommended by the Data Safety and Monitoring Board, the two patients are
analyzed here as they were treated during data collection.

Three non-responders were randomized in error. As recommended by the Data Safety and Monitoring Board, they are analyzed here
as they were treated during data collection.
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received 8 weekly sessions (16 total), whereas patients with < 40% reduction in HRSD
scores then received 8 twice-weekly plus 4 weekly sessions (20 total).3 Patients with less
early symptom reduction received more sessions to increase their chances of response. The
16 cognitive therapists had completed at least 1 year of supervised training and maintained
Cognitive Therapy Scale (Young and Beck, 1980) mean scores = 40, demonstrating
competence. Therapists submitted session videotapes for review, participated in weekly
group supervision, and received feedback on their sessions’ strengths and weaknesses.

2.3. Continuation and follow-up phases

Building on A-CT, C-CT patients learn to apply compensatory skills to residual and
emergent depressive symptoms, to restructure depressive assumptions, and to generalize CT
skills across problems, time, and situations (Jarrett, 1989; Jarrett et al., 2008). The C-CT
protocol included 4 biweekly followed by 6 monthly (10 total) sessions of approximately 60
minutes each. Patients’ acute- and continuation-phase therapists were the same, with a few
exceptions (e.g., due to a therapist’s maternity leave).

Patients randomized to FLX or matching pill placebo received double-blinded clinical
management (Fawcett et al., 1987) from experienced pharmacotherapists. Clinical
management included supportive contact addressing signs and symptoms of depression,
effects of medication, and information about depression. Pharmacotherapists were
prohibited from using specific C-CT methods. The clinical-management protocol included
one 45-minute and then nine 30-minute sessions on the same schedule as C-CT. Research
pharmacies dispensed identical capsules with active fluoxetine or pill placebo. Patients
received 10 mg/day for 2 weeks, then 20 mg/day for 2 weeks, and 40 mg/day thereafter.
Pharmacotherapists were allowed to decrease doses to lessen patients’ side effects, but
patients who could not tolerate at least 20mg/day were removed from medication and
received only clinical management. Most patients (73%) achieved the target dose of
40mg/day of fluoxetine or pill placebo (Jarrett et al., 2013). All patients randomized to C-CT
or FLX are included in the current analyses.

After the continuation phase, patients entered a 24-month follow-up without protocol
treatment. In the continuation and follow-up phases, independent evaluators blinded to
treatment-group membership assessed patients every 4 months. Patients were encouraged to
contact study staff for interim evaluation if they experienced depressive symptoms. If they
experienced a major depressive relapse or recurrence, patients were referred out for
treatment.

2.4. Measures

2.4.1. Relapse and recurrence—Independent evaluators completed the Longitudinal
Interval Follow-Up Evaluation (LIFE; Keller et al., 1987) every 4 months after A-CT, at
study exit, and when patients, therapists, or follow-up evaluators suspected major depressive
relapse or recurrence. This semi-structured retrospective interview yielded weekly

3Four (1 early and 3 late) responders were misclassified as late and early responders, respectively. As recommended by the Data
Safety and Monitoring Board, they are analyzed here as they were treated during data collection.
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psychiatric status ratings of DSM-/VV MDD on a scale of 1 = no symptoms, 2 = one or two
mild symptoms, 3 = obvious symptoms with moderate impairment, 4 = major symptoms and
impairment but does not meet full MDD criteria, 5 = meets full MDD criteria, 6 = meets
MDD criteria with severe impairment ana/or psychosis. Ratings of 1-2 for = 35 continuous
weeks defined recovery. Ratings of 5-6 for = 2 continuous weeks defined relapse and
recurrence before and after, respectively, meeting criteria for recovery (Jarrett and Thase,
2010). Reliability for the LIFE’s many indices is generally > 0.70 (Keller et al. 1987), and
MDD psychiatric status ratings showed high retest reliability in the current study (median
lag-1 correlation = 0.87).

2.4.2. Residual symptoms—~Patients completed the 21-item Beck Depression Inventory
(BDI; Beck et al., 1961) and 30-item Inventory for Depressive Symptomatology self-report
(IDS-SR; Rush et al., 1996), plus independent evaluators administered the 17-item HRSD
after A-CT. Because these measures reflect the same depressive symptom construct during
CT for MDD (Vittengl et al., 2013), we standardized the measures’ total scores based on
their distributions (Mand SD) at acute-phase intake and averaged them to form a robust
residual symptom composite. Higher composite scores indicated more severe depressive
symptomatology. Treating the three scales as items, the residual symptom composite showed
high internal consistency (alpha = 0.95).

2.4.3. Personality—Patients completed the Schedule for Nonadaptive and Adaptive
Personality-2"d Edition (SNAP-2; Clark et al., 2014) late in A-CT (week 12). The SNAP-2 is
a factor analytically derived self-report inventory measuring 15 trait dimensions relevant to
personality disorder with 390 true-false items. Scales analyzed here were negative
temperament (high scorers experience a wide range of negative emotions and overreact to
daily stresses and hassles; low scorers experience little distress and recover quickly from
negative experiences), mistrust (high scorers have pervasively suspicious and cynical
attitudes toward others; low scorers have trustful, even naively positive, attitudes toward
others), and propriety (high scorers express preferences for traditional, conservative morality
and “proper” conduct; low scorers reject social rules and conventions, with little concern for
traditional “right” and “wrong”). The negative temperament (0.90), mistrust (0.87), and
propriety (0.83) scales had high alpha internal consistency reliability in the current study.

2.5. Prior single-variable analyses of moderators

The current analyses focused on developing multi-moderator models supporting
computation of the personalized advantage index. Candidates for the multi-moderator
models were individual variables that demonstrated statistically significant moderator effects
with at least modest effect sizes in prior single-variable analyses (Vittengl et al., 2015; see
their online supplements for individual variables’ moderator effects). During the 8-month
experimental phase, residual symptoms and lower propriety predicted relapse in C-CT but
not in FLX. In contrast, greater negative temperament and mistrust predicted relapse in FLX
but not in C-CT. Over 32 months, younger age predicted relapse/recurrence in FLX but not
in C-CT. Finally, greater residual symptoms predicted relapse/recurrence in C-CT but not in
FLX. Appendix 1 shows that these variables had moderator effect sizes (differences in
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standardized simple slopes between C-CT and FLX) stronger than 0.20, whereas other
variables tested in prior analyses had weaker moderator effects.

2.6. Statistical analyses

In the current analyses, residual symptoms, propriety, negative temperament, and mistrust
were tested in a multi-variable Cox regression survival (time-to-event) analysis of relapse
over 8 months (the duration of active continuation treatment); and residual symptoms and
age were tested in a multi-variable Cox regression analysis of relapse/recurrence over 32
months (active continuation treatment plus follow-up). The test variables were entered as
both main effects and interactions with treatment. Variables with independent moderator
effects significant at p < 0.05, two-tailed, were retained in the multi-variable models for use
in computing the personalized advantage index (see Table 1). Treatment was coded C-CT =
+0.5 and FLX = -0.5, and continuous variables were standardized (M= 0, SD = 1), before
computing treatment interaction (moderator) terms to minimize collinearity between main
effects and interactions.

These intent-to-treat analyses used complete or multiply imputed data. Data for patient age,
residual symptoms, relapse, and recurrence were complete. For personality, 12.8% of data
were missing, likely due to patient assessment fatigue. We generated 10 data sets with
missing values imputed via the Markov chain Monte Carlo method in PROC MI, computed
standard analyses on each dataset, and pooled the results via PROC MIANALYZE in SAS
software version 9.3 (SAS Institute, Inc., Cary, NC).

The final models shown in Table 1 were then rerun in a series of leave-one-out (i.e.,
jackknife) analyses, as suggested by DeRubeis et al. (2014). In each jackknife analysis, a
different patient’s data were excluded. This process was repeated over 172 patients x 10
imputed datasets. The resulting jackknife regression parameters were then used to forecast
whether each patient had been randomized to the “optimal” or “non-optimal” continuation
treatment (C-CT or FLX). Thus, the risks predicted for each participant avoided potential
bias attributable to including the same patient’s data during computation of the regression
parameters. The treatment predicted to yield the lower relapse or recurrence hazard rate was
“optimal” and the other treatment was “non-optimal.” Comparison of these predictions
defined the “personalized advantage index” for each patient. The observed difference in
relapse and recurrence between optimal and non-optimal assignment clarified the potential
value of matching patients to continuation treatments and validated the personalized
advantage index.

3. Results

3.1. Relapse during 8 months of continuation treatment

We selected moderators of the continuation-phase treatments’ effects on relapse over 8
months using Cox regression. This 8-month period defined the duration of the continuation-
phase treatments. We entered residual symptoms plus trait propriety, negative temperament,
and mistrust into the multi-variable model as main effects and interactions with treatment.
Backward and forward selection procedures both identified residual depressive symptoms

Psychiatry Res. Author manuscript; available in PMC 2018 July 01.
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and negative temperament as variables with independent moderator effects significant at p <
0.05, two-tailed, whereas trait propriety and mistrust were excluded from the final model
based on this criterion. The regression coefficients in the top portion of Table 1 indicate that
patients with lower residual symptoms or higher negative temperament relapsed less in C-
CT, whereas patients with higher residual symptoms or lower negative temperament relapsed
less in FLX.

Using the variables in the top portion of Table 1, we next entered patients’ residual
symptoms and negative temperament scores into a series of jackknife regression analyses to
produce estimates of relapse risk in optimal versus non-optimal continuation treatment (i.e.,
either C-CT or FLX depending on each patient’s combination of residual symptoms and
negative temperament scores). By randomization after higher risk response to A-CT, 90
patients received their optimal treatment and 82 received their non-optimal treatment. The
reduction in relapse risk with optimal versus non-optimal treatment was significant, beta =
-1.051, SE=0.464, p=0.024, hazard ratio = 0.349, in Cox regression analysis.# Based on
this analysis, 10.2% of patients relapsed during 8 months of optimal continuation treatment
whereas 26.4% relapsed in non-optimal treatment, risk difference = 16.2%, number needed
to treat = 6.2. Table 2 shows descriptive statistics for residual symptoms and negative
temperament among patients optimally assigned to continuation treatments.

3.2. Relapse/recurrence by 32 months post-randomization

Analyses of relapse/recurrence over 32 months paralleled analyses of relapse. The 32-month
period included 8 months of active continuation treatment plus 24 months of follow-up. We
entered residual symptoms and patient age into a Cox regression model of relapse/
recurrence. Backward and forward selection procedures both identified residual symptoms
and age as significant moderators in the multi-variable model. The regression coefficients in
the bottom portion of Table 1 indicate that patients with lower residual symptoms and
younger age relapsed/recurred less in C-CT, whereas patients with higher residual symptoms
and older age relapsed/recurred less in FLX.

Using the variables in the bottom portion of Table 1, jackknife regression analyses produced
estimates of relapse/recurrence risk in optimal versus non-optimal continuation treatment
based on patients’ age and residual symptoms. By randomization after higher risk response
to A-CT, 82 patients received their optimal treatment and 90 received their non-optimal
treatment. The reduction in relapse/recurrence risk with optimal versus non-optimal
treatment was significant, beta = —0.686, SE = 0.286, p = 0.016, hazard ratio = 0.503, in Cox
regression analysis.® Based on this analysis, 31.8% of patients relapsed/recurred during 8
months of optimal continuation treatment plus 24 months follow-up whereas 53.2%
relapsed/recurred in non-optimal treatment and follow-up, risk difference = 21.4%, number

4Analysis of relapse over 8 months used multiply imputed values for 22 patients missing negative temperament data; no patients were
missing residual symptoms or relapse data. Results without imputed data (A/ = 150) were very similar. Parallel to the results in Table 1,
regression estimates were: treatment = —0.399 (SE = 0.600), residual symptoms = 0.331 (SE = 0.237), negative temperament = 0.145
(SE=0.298), treatment x residual symptoms = 1.493 (SE = 0.475), and treatment x negative temperament = —-1.860 (SE = 0.597). The
comparison of relapse with optimal versus non-optimal treatment yielded beta = —1.000, SE = 0.483, p = 0.039, hazard ratio = 0.368,
in Cox regression analysis.

Analysis of relapse/recurrence over 32 months did not use imputed data because no patients were missing residual symptoms, age, or
relapse/recurrence data.
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needed to treat = 4.7. Figure 1 displays curves for time to relapse/recurrence with optimal
and non-optimal treatment. Table 2 shows descriptive statistics for residual symptoms and
age among patients optimally assigned to continuation treatments.

3.3. Example: Computing a Personalized Advantage Index

Although these novel results require replication, their potential application can be illustrated.
For example, the regression coefficients in the bottom portion of Table 1 could be used to
estimate risk of relapse/recurrence within 32 months if a higher risk A-CT responder were
choosing between C-CT or FLX. In particular, the composite moderator score (i.e.,
personality advantage index) would be computed as

0.0354 (0.834 x S) + (0.764 x A),

where Sand A are a patient’s standardized residual symptom intensity and age, respectively.
(Standardized values were computed by subtracting the patient’s score from the sample
mean and then dividing the difference by the sample SO, see Appendix 1 for sample means
and S0xs.) Resulting composite values > 0 favor FLX, whereas values < 0 values favor C-CT.

For example, suppose that a patient with recurrent MDD responded to A-CT with residual
symptoms 1.0 SD below the current mean (-1.0; e.g., a score of about 4 on the HRSD) and
age 0.2 SD above the current mean (+0.2; about 45 years old). If the sum of the treatment
coefficient (0.035; see Table 1), the treatment x residual symptoms coefficient (0.834)
multiplied by the individual patient’s standardized residual symptom score (-1.0), and the
treatment x age coefficient (0.764) multiplied by the individual patient’s standardized age
(0.2) is positive, then the patient would be better treated with FLX. But if the sum is
negative, then the patient would be better treated with C-CT. In the current example,

0.035+ (0.834 x —1.0) + (0.764 x 0.2) = — 0.646,

so this patient would be better treated with C-CT. The extent to which treatment with C-CT
(versus FLX) would be important for this particular patient can be expressed as the hazard
ratio = &70-646) = 0 524 Thus, patients with this specific profile of residual symptoms and
age would have an expected rate of relapse/recurrence with C-CT roughly one-half (0.524)
that with FLX.

4. Discussion

“Personalized” or “precision” treatment for depression requires knowledge of reliable and
replicable treatment moderators (Simon and Perlis, 2010; Wallace et al., 2013). In the
current analyses, we computed a personalized advantage index (DeRubeis et al., 2014)
comparing two continuation-phase treatments, C-CT versus FLX, provided to patients with
recurrent MDD with higher risk (i.e., partial or unstable) remission during A-CT (Jarrett et
al., 2013). The personalized advantage index combined individual moderator variables to
estimate risk reduction with optimal selection of C-CT or FLX.
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After A-CT, the personalized advantage index was computed from each patient’s residual
symptoms plus either negative temperament (focusing on reducing relapse during active
continuation treatment) or age (focusing on reducing relapse or recurrence over continuation
treatment plus follow-up). Randomization to C-CT or FLX created a “natural experiment”
by which some patients received their optimal treatment but others received their non-
optimal treatment. Optimal versus non-optimal treatment reduced relapse by 16% over 8
months (the duration of continuation-phase treatment) and relapse/recurrence by 21% over
32 months (continuation-phase treatment plus 24 months of follow-up), with this larger risk
reduction perhaps having greater importance for public health. These risk reductions are
similar in size to the mean advantage of continuation treatments versus inactive control
conditions for MDD (19-29%; Biesheuvel-Leliefeld et al., 2015; Hansen et al., 2008;
Vittengl et al., 2007). Thus, optimally selecting among continuation treatments may be as
important as the initial decision to continue or discontinue treatment after the acute phase.

The current clinical trial comparing C-CT with FLX among higher risk A-CT responders is
unique to date, so our moderator findings are novel. However, they are broadly consistent
with past research. For example, our finding that higher residual symptoms among A-CT
responders predicted more relapse and recurrence among C-CT versus FLX patients might
be interpreted in light of sequential-treatment models. Meta-analysis supports the value of
acute-phase pharmacotherapy followed by C-CT for prevention of MDD relapse/recurrence
(Guidi et al., 2016). A hypothesized strength of C-CT (compared to continuation-phase
medication) is that C-CT can be tailored to individual patients’ specific residual symptoms,
whereas a particular antidepressant medication (dose notwithstanding) is the same for each
patient. Nonetheless, differences between C-CT and FLX following A-CT were
nonsignificant in the current dataset (Jarrett et al., 2013). However, in the moderator
analyses herein and among the responders stratified to higher risk with the most residual
symptoms at randomization, patients treated with FLX had less relapse and recurrence over
32 months compared to those treated with C-CT. Thus, another hypothesis is that patients
who show substantial residual symptoms after acute treatment in one modality might be
better switched to treatment in a second modality. These interesting possibilities require
empirical clarification to improve understanding of sequential treatments and their possible
moderators.

Our findings of better outcomes (i.e., less relapse or recurrence) in C-CT for younger adults
and for patients with higher negative temperament fit the theory and goals of C-CT (Jarrett,
1989; Jarrett et al., 2008). Younger patients (who often have an earlier age of MDD onset)
and patients with higher negative temperament (neuroticism, and related trait dimensions
such as mistrust) may have greater depressive illness liabilities (e.g., Hardeveld et al., 2013;
Jarrett et al., 2001; Vittengl et al., 2010). Moreover, depression can be viewed as a part or
consequence of a “general neurotic syndrome” that predicts poorer long-term functional and
emotional outcomes (Tyrer et al., 2016). Continuation-phase CT aims to “neutralize” such
liabilities by teaching and rehearsing the use of compensatory skills and preemptive coping
with behavioral and cognitive risks for relapse. In contrast, FLX may dampen depressive
symptoms via bottom-up neurochemical processes (Ma, 2015) and without the continued
reinforcement of behavioral skills and cognitive shifts found in A-CT. Frequent assessment
of A-CT responders’ use of CT skills during a trial of C-CT versus FLX would inform tests
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of the processes by which the continuation treatments may prevent relapse (Jarrett et al.,
2011).

Several study design features limit the generalization and scope of the current findings. First,
the extent to which our results generalize to different patient populations, treatment settings,
and treatment protocols is unknown. For example, our results contrasting C-CT with FLX
among adults with recurrent MDD who responded to A-CT with residual symptoms may not
fit other patients and treatments. Second, generalization of our results to other measures is
unclear. For example, the current longitudinal assessment of relapse and recurrence likely
captures more depressive episodes than do cross-sectional methods (Patten, 2009), and so
may relate differently to patient characteristics. Third, withdrawal from antidepressant
medications, such as fluoxetine, can produce rebound or new depressive symptoms
(Chouinard and Chouinard, 2015). Although there was no obvious change in the rate of
relapse/recurrence soon after the 8-month continuation treatments ended in the current study
(see Figure 1 and Jarrett et al., 2013), the impact of fluoxetine withdrawal, if any, for
individual patients in the current sample is unknown. Finally, our moderator analyses
identified for whom C-CT and FLX offered stronger relapse/recurrence prevention, but
moderators are different from mediators or mechanisms that clarify why patients fare better
in particular treatments (Kazdin, 2009).

Moderator effects often fail to replicate across typically powered studies of treatments for
patients with MDD. Consequently, our results require replication and clarification before
they are applied in routine clinical practice and thus are best thought of as “initial steps.”
Replication might take place in an independent clinical trial, or perhaps more expediently
and powerfully in meta-analyses of existing trials’ pooled individual patient data (cf.
Cuijpers et al., 2014). If residual symptoms, negative temperament/neuroticism, and patient
age generally moderate the preventive effects of C-CT versus pharmacotherapy for MDD,
then work on clinical translation and mechanisms will be important next steps. For example,
clinicians likely will require practical tools for choosing among continuation-phase
treatments, including widely available assessment instruments and algorithms to forecast
relapse and recurrence risk in each treatment. Long assessment instruments may require
shortening and simplification to make them practical in busy health systems, and selection
algorithms likely would become more usable if accompanied by publically available
software. To compute and use a validated personalized advantage index, after independent
replication, we recommend that clinicians input current data (e.g., residual symptoms
measured after acute-phase treatment) and obtain patient consent for continuation-phase
treatment at the time that this treatment decision needs to be made. Further, mechanisms
might be clarified by testing relations of moderators with targets for change in continuation
treatment (e.g., CT skills). In the meantime, the current results demonstrate the potential for
personalizing selection of C-CT versus FLX for individual patients, as well as the
importance of continued investigation of sequential treatments.

Acknowledgments

We appreciate the careful review by members of the trial’s Data Safety and Monitoring Board. We are indebted to
our research teams and our colleagues at The University of Texas Southwestern Medical Center, the University of
Pittsburgh (where Dr. Thase was located during patient accrual), and the University of Pennsylvania (Dr. Thase’s

Psychiatry Res. Author manuscript; available in PMC 2018 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Vittengl et al.

Page 12

current affiliation). We appreciate the participation of colleagues, previously named, and study participants without

whom such research could not have been completed.

Funding

This report was supported by Grants Number K24 MH001571, R01 MH58397, R01 MH69619 (to Robin B. Jarrett,
Ph.D.) and RO1 MH58356 and R01 MH69618 (to Michael E. Thase, M.D.) from the National Institute of Mental
Health (NIMH). The content is solely the responsibility of the authors and does not necessarily represent the official

views of the NIMH or the National Institutes of Health.

Appendix 1. Descriptive Statistics and Individual-variable Moderator Effect

Sizes of Treatment Outcomes

Moderator Effect Size

Variable N Mean/% SD Relapse Relapse/Recurrence
Assessed at Intake to Acute-phase Cognitive Therapy
Age in years 172 4237 1161 0.12 0.26
Female gender 172 70% -0.02 0.06
White ethnicity 172 83% -0.08 -0.01
Education years 172 15.85 2.82 -0.06 -0.11
Age of MDD onset 172 20.39 10.12 0.11 0.19
Length (months) of current depressive episode 172 2458  49.09 0.09 0.04
Number of depressive episodes 172 4.13 1.68 0.09 0.09
Family history of depressive illness 172 68% 0.03 0.08
Comorbid Axis | disorders 172 4237  0.80 -0.05 -0.13
Assessed at Randomization to Continuation Phase Treatments
Residual depressive symptoms 172 17.63 7.38 0.27 0.29
Social Adjustment Scale-Self-report 155 190 037 0.12 0.09
Inventory of Interpersonal Problems 157 1.08 0.50 -0.02 0.07
Employed 156 65% 0.04 0.10
Dysfunctional Attitudes Scale 171 112.40 30.84 0.03 -0.02
Beck Hopelessness Scale 156 4.65 4.05 0.04 0.17
Attributional Style Questionnaire-Global Failure 156 0.12 111 0.08 0.05
Attributional Style Questionnaire-Stable Failure 156 017  0.94 0.02 0.04
Self-control Scale 157 2252 2333 -0.08 -0.16
Work Alliance Inventory—Therapist report 163 6.01 0.63 0.01 0.16
Work Alliance Inventory—Patient report 154 6.28 054 -0.05 0.02
Skills of Cognitive Therapy—Therapist report 167 3.50 0.79 -0.02 0.04
Skills of Cognitive Therapy—Patient report 159 3.68 0.68 0.02 -0.02
Schedule for Nonadaptive and Adaptive Personality
Negative Temperament 150 55.26 8.85 -0.22 -0.05
Mistrust 150 54.16 10.99 -0.22 -0.07
Manipulativeness 150 4996  8.20 -0.03 -0.07
Aggression 150 50.93 9.52 -0.20 0.03
Self-harm 150 59.56 12.30 -0.18 -0.11
Low Self-esteem 150 6333 15.27 -0.14 -0.08
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Moderator Effect Size

Variable N Mean/% SD Relapse Relapse/Recurrence
Suicide Potential 150 53.91 9.93 -0.17 -0.12
Eccentric Perceptions 150 46.02  7.19 -0.07 -0.05
Dependency 150 52.86 11.20 -0.04 -0.03
Positive Temperament 150 39.07 11.27 0.02 -0.13
Exhibitionism 150 45.30 9.60 -0.05 -0.07
Entitlement 150 46.82 10.98 -0.06 -0.13
Detachment 150 55.66 10.81 -0.12 -0.11
Disinhibition 150 48.64 8.06 -0.02 0.05
Impulsivity 150 49.47 9.69 0.13 0.13
Propriety 150 49.26 9.47 -0.26 -0.17
Workaholism 150 49.28 10.30 -0.05 -0.07

Note. Personality scale means are T-scores based on community norms. Residual depressive symptoms is a composite of
the 17-item Hamilton Rating Scale for depression (M= 7.48, SD = 3.50, in the tabled sample; Hamilton, 1960), 30-item
Beck Depression Inventory (M= 7.06, SD = 5.20, in the tabled sample; Beck et al., 1961), and 28-item Inventory for
Depressive Symptomatology-Self-report (M= 11.51, SD = 7.04, in the tabled sample; Rush et al., 1996), based on the
measures’ distributions in the full sample at acute-phase intake (Vittengl et al., 2013). Moderator effect size is the
difference in the standardized simple slopes reported by Vittengl et al. (2015b) for continuation-phase cognitive therapy
minus fluoxetine; effect size absolute values > 0.20 are bolded.
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Highlights
Responders to cognitive therapy for depression often relapse or recur.
Continuation cognitive therapy or fluoxetine reduce risk for some patients.

Using patient characteristics to select a continuation treatment is
demonstrated.

Patient characteristics included residual symptoms, age, and negative
temperament.

Selecting the optimal continuation treatment may reduce absolute risk by 16—
21%.
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1.0

Probability of Remaining Relapse/Recurrence Free

Time to Relapse or Recurrence by Assignment to Continuation Treatment
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Figure 1.
Among higher risk responders to acute phase cognitive therapy (A= 172), relapse or

recurrence of major depressive disorder was less frequent with optimal versus non-optimal
assignment to 8 months of continuation phase cognitive therapy or fluoxetine plus 24
months of follow-up.
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Cox Regression Models of Relapse over 8 Months and Relapse/Recurrence over 32 Months

Table 1

Parameter Estimate SE

Relapse over 8 Months

Treatment -0.071 0.509
Residual symptoms 0.232 0.213
Negative temperament 0.150 0.267
Treatment x residual symptoms 1.483 0.426
Treatment x negative temperament -1.345 0.515

Relapse/recurrence over 32 Months

Treatment 0.035 0.309
Residual symptoms 0.162 0.144
Age -0.201 0.143
Treatment x residual symptoms 0.834 0.292
Treatment x age 0.764 0.285

0.889
0.276
0.574
0.001
0.009

0.909
0.261
0.161
0.004
0.007

Page 19

Note. N=172. Treatment: Continuation cognitive therapy = +0.5, continuation fluoxetine plus clinical management = —0.5. Residual symptoms,
negative temperament, and age variables have been standardized.
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Table 2

Descriptive Statistics for Patients Optimally Assigned to C-CT or FLX

Assigned to C-CT  Assigned to FLX
Outcome: Moderator variables M SD M SD

Relapse over 8 months:

Residual symptoms -0.521 0.743 0.444 0.889

Negative temperament 0.420 0.999  -0.466 0.936
Relapse/recurrence over 32 months:

Residual symptoms -0.597 0.695 0.461 0.886

Age -0.521 0.759 0.679 0.708

Note. Continuation cognitive therapy (C-CT) and fluoxetine with clinical management (FLX) were provided for 8 months after higher-risk response
to acute-phase CT. After continuation treatment, patients were followed 24 months, yielding 32 months of post-acute assessment. Residual
symptoms, negative temperament, and age variables were standardized in the full sample.
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