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Abstract

Having failed to respond to an adequate antidepressant treatment course predicts poorer treatment
outcomes in patients with major depression. However, little is known about the impact of prior
treatment on the outcome of major depression with psychotic features (MDpsy). We examined the
effect of prior treatment history on the outcome of pharmacotherapy of MDpsy in patients who
participated in the STOPD-PD study, a randomized, double-blind, clinical trial comparing a
combination of olanzapine plus sertraline vs. olanzapine plus placebo. The strength of treatment
courses received prior to randomization was classified using a validated method. A hierarchy of
outcomes was hypothesized based on treatments received prior to randomization and randomized
treatment. A high remission rate was observed in subjects with a history of no prior treatment or
inadequate treatment who were treated with a combination of olanzapine and sertraline. A low
remission rate was observed in subjects who had previously failed to respond to an antidepressant
alone and who were treated with olanzapine monotherapy. A low remission rate was also observed
in subjects who had previously failed to respond to a combination of an antipsychotic and an
antidepressant. Similar to patients with major depression, these results emphasize the impact of
prior pharmacotherapy on treatment outcomes in patients with MDpsy.
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INTRODUCTION

Major Depressive Disorder (MDD) is a highly prevalent mental illnesses in North America
(Kessler et al., 2003; Patten et al., 2006). Major depression with psychotic features (MDpsy)
is a severe form of major depressive disorder (MDD) that carries significant morbidity and a
poor prognosis (Coryell et al., 1996; Rothschild, 2003). Thus, clinicians require indicators of
treatment response prior to initiating a management plan. Prior treatment has been shown to
predict remission and response of MDD when patients receive electroconvulsive therapy
(ECT) (Prudic et al., 1996) or psychopharmacological treatment (Dombrovski et al., 2005;
Rasmussen et al., 2007; Tew et al., 2006). In particular, patients who fail to respond to a
previous adequate course of pharmacotherapy are significantly less likely to respond to
treatment than treatment naive patients or than those who have been exposed to an
inadequate course (Amsterdam et al., 2009; Hennings et al., 2009; Tew et al., 2006). Thus,
accurate assessment of treatment resistance and differentiating it from inadequate treatment
has clinical implications for the treatment of MDD. However, little is known about the
impact of prior treatment on the outcome of MDpsy.

We conducted this analysis to examine the impact of prior treatment history on the outcome
of pharmacotherapy of MDpsy in patients who participated in a randomized clinical trial
comparing under double-blind conditions a combination of olanzapine plus sertraline vs.
olanzapine plus placebo(Meyers et al., 2009), referred to in this manuscript as combination
and monotherapy. We used a validated and reliable method to classify the strength of
treatment courses received prior to randomization(Andreescu et al., 2007; Oquendo et al.,
2003; Oquendo, Malone, Ellis, Sackeim, & Mann, 1999). We hypothesized a hierarchy of
outcomes based on the adequacy of treatments received during the index episode and
treatment assignment during the study. Specifically, we hypothesized that patients who had
not received any prior treatment and who were randomized to combination therapy would
have a high rate of remission; those who had been treated with an adequate combination of
an antidepressant and an antipsychotic and who were randomized to monotherapy would
have a low rate of remission; and those who had failed to respond to an antidepressant or an
antipsychotic but not both, would have an intermediate rate of remission.

METHODS

Subjects

As described previously (Meyers et al., 2009), patients 18 years of age or older admitted to
the inpatient or ambulatory services of four academic sites between December 2002 and
June 2007 were eligible for participation in the study. The Institutional Review Boards of
the four institutions and a Data Safety Monitoring Board at the National Institute of Mental
Health approved study consent forms and monitored the study's progress. Informed consent
was obtained from all subjects, either directly or through locally approved substitute
decision makers.

Strategies to identify eligible patients included review of new admissions, advertisements,
and direct referrals by community psychiatrists. Subjects were assessed with the Structured
Interview for Clinical Diagnosis (SCID) (First & et al., 2002) to assure that DSM-1V-TR
criteria for unipolar MDpsy were met. Other inclusion criteria included: the presence of at
least one delusional belief defined as a fixed idea that was held contrary to the laws of logic;
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a score of =3 on the delusion severity rating item of the Schedule of Affective Disorders and
Schizophrenia (SADS) (Endicott & Spitzer, 1978) (meaning that subjects had no more than
a transient ability to consider the implausibility of their irrational belief); a score of =2 on
one of the conviction items of the Delusional Assessment Scale (DAS) (Meyers et al.,
2006); and a score =21 on the 17 item Hamilton Depression Scale (Ham-D) (Hamilton,
1960), which was administered using the GRID-Ham-D method (Williams et al., 2008).
Exclusion criteria included: immediate indication for ECT because of refusal to eat or drink
or imminent risk for suicide (however, patients with current suicidal ideation without
immediate intent and those who had made a suicide attempt during the current episode were
allowed to begin the study on an inpatient basis); a dementia or a history of impaired
cognition prior to the current depressive episode; meeting criteria for another Axis |
psychotic or mood disorder, current body dysmorphic disorder or obsessive-compulsive
disorder, or substance abuse during the preceding three months; the presence of an unstable
medical condition that might interfere with completion of the twelve-week trial; a
neurological disease, such as Parkinson's disease, that might affect neuromuscular
functioning; ongoing need for medications known to cause depression or psychosis; having
received olanzapine 15 mg/day or more for a minimum of four weeks during the current
episode; and benefiting from one's current psychotropic medications. Patients with known
hyperlipedemia or diabetes mellitus, including insulin-dependent diabetes, were allowed to
enrol if their metabolic conditions were stable. Screening also involved baseline laboratory
assessments, including TSH, folate and B12 levels, an electrocardiogram, and a toxicology
screen to detect undisclosed illicit drug use.

Eligible subjects were randomized using computer-generated lists with investigators and
raters blind to treatment assignments. Randomization was stratified by site and age =60 with
a block size of four. Subjects taking antidepressant or antipsychotic medications at entry had
these tapered prior to randomization but a wash out period was not enforced because of the
severity of illness anticipated in study participants. Subjects began 2.5-5mg/day of
olanzapine and 25-50 mg/day of sertraline or matching placebo, with dose increases
permitted every three days as tolerated. Olanzapine was administered openly and sertraline
or placebo under double-blind conditions. An attempt was made to reach minimum doses of
10 mg/day of olanzapine and 100 mg/day of sertraline or placebo before the end of week
one. Doses were increased to 15 mg/day of olanzapine and 150 mg/day of sertraline or
placebo during week two, with further increases allowed to a maximum of 20 mg/day of
olanzapine or 200 mg/day of sertraline, as tolerated, beginning in week three. Slower
titration or temporary dose reductions of one or both medications was allowed if side effects
were suspected; however, subsequent attempts to achieve minimum daily target doses of 15
mg/day of olanzapine and 150 mg/day of sertraline or placebo were required. Adjunctive
lorazepam up to 4 mg/day was allowed to control anxiety or agitation and benztropine up to
2 mg/day to control extrapyramidal symptoms. No other psychotropics were allowed.

Clinical Assessments

Baseline assessments were completed within seven days of obtaining consent. Follow-up
research assessments were conducted weekly for the first six weeks and then every other
week until week twelve or termination. Research assessments included overall symptom
severity using the Clinical Global IlIness Scale for severity (CGI-S) (Guy, 1976), Ham-D,
assessments for delusional ideation using the DAS and the SADS delusional item. At
baseline, the Cumulative Iliness Burden Scale (Miller et al., 1992) was used to assess
general medical burden and the Mini-Mental-State-Examination (MMSE) (Folstein,
Folstein, & McHugh, 1975) was used to assess global cognitive functioning. Raters were
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trained to achieve adequate reliability prior to conducting study assessments and inter-rater
reliability reassessed annually thereafter.

Assessment of Strength of Prior Antidepressant Treatment Courses

The strength of each pharmacological course received by the subjects during their current
episode prior to enrolment (i.e., under usual clinical conditions) was assessed with a
modified version of the Antidepressant Treatment History Form (ATHF) as described
previously (Andreescu et al., 2007). Information regarding previous medications was
obtained from all available sources: patients' reports, family reports, treating physicians,
medical records, and pharmacy records. We used the original ATHF to rate the strength of
antidepressant courses(Oquendo et al., 2003): the ATHF scores each antidepressant course
based on the dose and the duration of treatment as: 1 (definitely inadequate); 2 (probably
inadequate); 3 (probably adequate); 4 (definitely adequate); or 5 (definitely adequate
antidepressant with lithium augmentation). Thus, a score of 1 corresponds to an
antidepressant course of less than four weeks or a course of more than four weeks with a
very low dose (e.g., sertraline less than 25 mg/day). A score of 2 corresponds to a course of
more than four weeks with probably inadequate doses (e.g., fluoxetine or paroxetine
between 10-19mg/day). A score of 3 corresponds to a course of more than four weeks of an
antidepressant at an adequate (i.e., therapeutic) dose (e.g., venlafaxine 150-299 mg/day). A
score of 4 corresponds to a course longer than four weeks with high doses of antidepressant
(fluoxetine above 39 mg/day, paroxetine above 29 mg/day, sertraline above 149 mg/day, and
venlafaxine above 299 mg/day).

Assessment of Strength of Prior Antipsychotic Treatment Courses

We modified the original ATHF to score antipsychotic courses and courses of a combination
of an antidepressant and an antipsychotic (Andreescu et al., 2007). We did two related
modifications: first, instead of rating antipsychotic courses as adequate or inadequate, we
rated antipsychotic courses from 1 to 3 (1: probably inadequate; 2: intermediate; 3: probably
adequate). Second, we defined cutoff points to differentiate, low, moderate, and high
antipsychotic doses. All courses lasting less than three weeks, regardless of dose, were
scored 1. Courses lasting three weeks or more were also scored as 1 if the dose was low; 2 if
the dose was moderate; or 3 if the dose was high. Because the optimal dose of SGA in the
treatment of MDpsy has not yet been well established, the cutoff points for antipsychotic
doses were modified as described elsewhere (Andreescu et al., 2007). Doses of FGA and
SGA from 200 to 400 mg/day CPZE (e.g., olanzapine 10 to 14.9 mg/day) were rated as 2
(moderate or “intermediate” rather than “inadequate™ as in the original ATHF). We selected
these cut-off points based on published results (Nelson, Price, & Jatlow, 1986; Spiker et al.,
1985) and equivalence between FGA and SGA doses (Davis & Chen, 2004).

Assessment of Strength of Prior Course of Combination of Medications

In this analysis, we considered a combination of an antidepressant and an antipsychotic as
adequate if an antidepressant rated 3 or higher was combined for three weeks or longer with
an antipsychaotic rated 2 or 3. This corresponds to a course with an adequate dose of
antidepressant for a minimum of four weeks combined with an intermediate or high dose of
antipsychotic for a minimum of three weeks.

Outcome criteria

As in our original analysis (Meyers et al., 2009), remission was defined as a Ham-D score of
<10 at two consecutive assessments. This definition was chosen because the study was
designed to recruit equal numbers of younger and older subjects; a HAM-D score of <10 has
been a standard cut-off point for defining remission in geriatric antidepressant trials (Arean
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et al., 2010; Kupfer, 2005; Reynolds et al., 1996; Roose et al., 2004) and has been used in
ECT studies that have included patients with MDpsy as well as both younger and older
patients (Kellner et al., 2006; Petrides et al., 2001; Sackeim et al., 2001). Remission also
required the absence of delusions, (SADS delusional item scores of 1) at the second
assessment of the two-assessment remission of depression interval. Investigators were
allowed to withdraw subjects for either clinically significant worsening or for insufficient
clinical improvement (based on operationalized criteria) after five weeks of randomized
treatment.

Data Analysis

RESULTS

Of 259 randomized subjects, we first excluded 24 subjects for whom the ATHF was not
completed. We split the remaining 235 subjects in two treatment groups based on their
randomization to combination therapy or to monotherapy. We also classified these 235
subjects based on their prior treatment in five groups: no treatment, inadequate treatment,
adequate antidepressant, adequate antipsychotic, or adequate combination of an
antidepressant and an antipsychotic. Subjects who potentially belonged to two groups (e.g.,
a subject who had received an adequate antidepressant course and then an adequate
combination course), were classified in the “highest” group. Since only 7 subjects were
classified in adequate antipsychotic group, we eliminated these 7 subjects and this group.
Thus, the final analysis includes 228 subjects classified in eight groups (2 randomized
treatment groups x 4 prior treatment groups). We calculated remission rates for each of these
eight groups and tested our a priori hypothesis by comparing these eight remission rates
using a two-tailed Xz test with alpha was set at 0.05. Since we detected a group effect (i.e.,
remission rates differed significantly in at least two groups), we used XZ tests to assess the
effect of prior treatment on remission for a given treatment: we compared remission rates
among the four groups treated with combination therapy (six comparisons) and among the
four groups treated with monotherapy (six comparisons). The tests were two-tailed Xz and to
correct for multiple pairwise alpha was set at 0.01. All analyses were conducted using SAS
version 9 (SAS Institute Inc., Cary, NC).

The demographic and clinical characteristics of the 228 subjects are described in Table 2.

Table 2 and Figure 1 presents the remission rates based on prior and randomized treatments.
Overall, there were both a treatment effect (Wald x2 = 4.20, d.f. = 3, p = 0.04) and a group
effect (Wald XZ =19.58, d.f. = 3, p = 0.0002). Pairwise comparisons of remission rates
revealed that remission rates differed significantly between several groups (see Table 2).

DISCUSSION

To our knowledge, this analysis is the first to address the impact of prior treatment exposure
on pharmacotherapy of MDpsy. As predicted, a history of no prior treatment or inadequate
treatment was associated with high remission rates in subjects treated with a combination of
olanzapine and sertraline, while prior failure to respond to an antidepressant alone was
associated with low remission rates both in subjects treated with combination therapy and in
those treated with olanzapine monotherapy. However, while failure to respond to a prior
adequate course of a combination of an antipsychotic and an antidepressant was associated
with a low remission rate in subjects treated with combination therapy, contrary to our
hypothesis, it was associated with an intermediate remission rate in subjects treated with
monotherapy.
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Overall, these results are congruent with what has been found in pharmacotherapy studies
(Tew et al., 2006) and in some ECT studies (Sackeim et al., 2001) of patients with non-
psychotic MDD: no prior treatment and inadequate prior treatment are typically associated
with better outcomes, while prior failure to respond to an adequate antidepressant course is
associated with worse outcomes. In other words, a higher degree of treatment resistance is
associated with worse outcomes. In addition, this study extends to patients with MDpsy a
finding previously reported in patients with non-psychotic MDD: inadequate treatment trials
(“pseudo-treatment resistance™) is associated with a good outcome, similar to the outcome
observed in treatment naive patients (Tew et al., 2006). This emphasizes the clinical
importance of distinguishing true treatment failure vs. inadequate treatment in patients who
report that they have not responded to previous treatment trials.

It is important to consider that the inadequate treatment category is conflated and includes
treatment that is too low in either dose or duration with estheran antipsychotic or an
antidepressant. The cut-offs of dose and duration for adequate antipsychotic treatment for
MDpsy were derived from the literature but they have not been empirically established
(Andreescu et al., 2007). Furthermore, the ATHF is a self-reported scale that relies on the
accuracy of the patient's history, though raters are instructed to obtain documentation when
possible. Notwithstanding these potential limitations, the current analysis suggests that
patients with MDpsy who have failed to respond to prior treatment with a combination of an
antipsychotic and an antidepressant have poor outcomes when they are re-challenged with a
similar combination. The finding of an intermediate remission rate in patients who failed an
adequate combination and who were randomized to olanzapine plus placebo is surprising
and it probably reflects the small number of such subjects (n=11). However, it is possible
that treatment failure with an antidepressant leads to poor outcome when subsequently
treated with another antidepressant while treatment failure with an antipsychotic is not
necessarily associated with a poor response to another antipsychotic. It is unlikely that one
will be able to investigate this question as antipsychotic monotherapy for MDD or MDpsy is
not standard. Similarly, we were not able to reliably assess the outcome of those who had
failed to respond to an adequate course of antipsychotic monotherapy since there were only
7 such subjects.

In patients with schizophrenia, duration of untreated psychosis predicts poor outcomes
(Keshavan et al., 2003; Schimmelmann et al., 2008). It is possible that length of untreated
psychosis in MDpsy similarly confers a worse outcome. Thus, the lower remission rate seen
in subjects who failed a prior adequate course of antidepressant or combination therapy
could also be due to the longer duration of their current episode prior to enrolling in this
trial: both groups had longer episodes than those with a history of no prior treatment or
inadequate treatment (see Table 1). However, compared to subjects who had failed
antidepressant monotherapy, subjects who had failed combination therapy had longer
episodes but a statistically higher rate of remission when treated with olanzapine
monotherapy (see Table 2). Thus, differences in remission rates cannot be solely explained
by differences in episode duration. Furthermore, because of the inherent unreliability of
precisely defining the current episode duration, even with use of the SCID, we compared
remission rates based on treatment during the previous six months with remission rates
based on prior treatment for the entire episode and found very similar results. Another
potential limitation is the relatively high drop-out rate across the groups (42.5%) and the
observed differences in drop-out rates between the prior treatment groups. However, as
expected, the drop-out rates are closely and inversely associated with the remission rates and
are in keeping with our overall findings: the no prior treatment group (that had the highest
remission rate) had the lowest drop-out rate and the adequate antidepressant group (that had
the lowest remission rate) had the highest drop-out rate. The intermediate drop-out rate of
patients who had failed combination therapy may also explain their intermediate rate of
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remission (i.e., having been able to tolerate an adequate combination of an antidepressant
and an antipsychotic, they may be less likely to drop-out when they are treated with another
antipsychotic and thus they may be more likely to remit).

Additional studies are needed to confirm our findings and to assess the impact of prior
courses of pharmacotherapy on treatment outcomes, not only in the short-term but also in
the longer term. Nevertheless, our results emphasize the importance of characterizing the
history of prior treatment when considering various treatment options in patients with
MDpsy.
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Remission rates based on prior treatment and randomized treatment
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Randomized treatment

Treatment received prior to randomization1

Olanzapine plus sertraline
(combination therapy) (N =

Olanzapine plus placebo

(monotherapy) (N = 109)3

119)
No treatment (N = 31) 63.2 % (12/19) 33.3% (4/12) 51.6% (16/31)
Inadequate treatment (N = 94) 54.7 % (29/53) 36.6 %(15/41) 46.8% (44/94)
Adequate antidepressant (N = 80) 20.0% (7/35) 11.1 % (5/45) 15% (12/80)
Adequate combination of an antidepressant and 25.0 % (3/12) 45.5 % (5/11) 34.8% (8/23)
an antipsychotic (N = 23)
Total 4 42.9% (51/119) 26.6% (29/109) 35.1% (80/228)

Combination therapy vs. monotherapy: Wald XZ =4.20; d.f. = 1; p = 0.04. None of the four pairwise comparisons reached statistical significance

(p = 0.08-0.30).

ZComparison of the four groups randomized to combination therapy: Wald §2 =14.10, d.f. = 3, p < 0.003. Of the six pairwise comparisons, the

following were statistically significant after Bonferroni correction: No treatment vs. Adequate antidepressant (XZ =10.06; d.f. = 1; p <0.002).

Inadequate treatment vs. Adequate antidepressant (XZ =10.51; d.f. = 1; p <0.002).

3Comparison of the four groups randomized to monotherapy: Wald X2 =8.85, d.f. = 3, p = 0.031. Of the six pairwise comparisons, the following

were statistically significant after Bonferroni correction: Inadequate treatment vs. Adequate antidepressant (XZ =7.80; d.f.=1; p < 0.006);

Adequate antidepressant vs. Adequate combination (XZ =6.00 p =0.01).

“Aald x2=1958; d.f. =3; p<0.001
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