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Abstract

Background.—Draft DSM-5 criteria for a mixed major depressive episode have been proposed,
but their predictive validity has not yet been established. We hypothesized that such symptoms
would be associated with poorer antidepressant treatment outcomes.

Method.—We examined outcomes among individuals with major depressive disorder
participating in the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) studly,

an effectiveness study conducted at primary and specialty care centers in the USA. Mixed features
were derived from the six self-report items of the mania subscale of the Psychiatric Diagnosis
Screening Questionnaire. Primary analyses examined the association between the presence of at
least two of these in the 6 months before study entry, and remission across up to four sequential
treatment trials, as well as adverse outcomes.

Results.—Of the 2397 subjects with a major depressive episode of at least 6 months’ duration,
449 (18.7%) reported at least two mixed symptoms. The presence of such symptoms was
associated with a greater likelihood of remission across up to four sequential treatments, which
persisted after adjustment for potential confounding clinical and demographic variables (adjusted
hazard ratio 1.16, 95% confidence interval 1.03-1.28). Two individual items, expansive mood and
cheerfulness, were strongly associated with a greater likelihood of remission.

Conclusions.—Proposed DSM-5 mixed state features were associated with a greater rather than
a lesser likelihood of remission. While unexpected, this result suggests the potential utility of
further investigation of depressive mixed states in major depression.
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Introduction

Method

The potential for coexistence of depressive and manic symptoms during a mood episode has
long been recognized (Salvatore et al. 2002). The implications of such mixed symptoms in
bipolar disorder have been well characterized (Swann et al. 2007; Goldberg et al. 2009).
However, their significance in major depression has received relatively less attention; two
cross-sectional studies suggested that individuals with such symptoms are more apt to have
other indicators of bipolar disorder (Sato et al. 2003; Angst et al. 2011).

The Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-1V) included
criteria for a mixed state, in which individuals met criteria for both a major depressive and

a manic episode during the same interval. Draft DSM-5 criteria (Anon, 2011) introduce

the broader concept of a mixed features specifier for a depressive episode, in which some
manic/hypomanic symptoms are present, but irritability and agitation are excluded. As

this modifier is intended to be applied in major depressive disorder (MDD) as well as
bipolar disorder, its potential clinical significance in individuals diagnosed with MDD merits
investigation.

The multi-center Sequenced Treatment Alternatives to Relieve Depression (STAR*D)

study (Rush et al. 2004) provides an opportunity to examine the predictive validity of

the proposed mixed criteria in a broad community-based cohort of individuals diagnosed
with MDD. Previously, we have described the modest predictive validity of the bipolar
spectrum construct in this cohort (Perlis ef al. 2011). In the present analysis, we

applied similar methodology to examine putative mixed features proposed for DSM-5. We
hypothesized that, consistent with generally poorer outcomes in bipolar patients treated with
antidepressant mono-therapy (Koukopoulos et al. 2007), the presence of mixed features
would be associated with poorer anti-depressant treatment outcomes in major depression as
well.

The STAR*D study was a multi-center study designed to examine which of several
treatments are most effective in out-patients with non-psychotic MDD who did not reach
remission with up to 14 weeks of the selective serotonin reuptake inhibitor citalopram.
The methods of the STAR*D study are detailed elsewhere (Fava et a/. 2003); briefly, the
study was conducted at 41 clinical sites across the USA, including 18 primary and 23
psychiatric care settings. Outcomes were assessed by a team of trained research outcome
assessors, blinded to treatment type. The STAR*D study enrolled male and female out-
patients, age 18-75 years, with a DSM-IV checklist-based diagnosis of non-psychotic
MDD and a baseline score =14 on the 17-item Hamilton Rating Scale for Depression
(HAMD; Hamilton, 1960). No structured interview was included or required. Exclusion
criteria included lifetime diagnosis of MDD with psychotic features, schizophrenia, schizo-
affective disorder, or bipolar disorder I, Il, or not otherwise specified, based on clinical
assessment and self-report. Other exclusion criteria included a well-documented history of
non-response or intolerability in the current major depressive episode to adequate doses
(Fava, 2003) of one or more medications utilized in the first two protocol treatment steps;
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a current primary diagnosis of eating disorder or obsessive—compulsive disorder; presence
of severe, unstable concurrent psychiatric conditions likely to require hospitalization within
6 months (for example, severe alcohol dependence with recent detoxification admissions);
presence of concurrent medical or psychiatric conditions or concomitant medications that
contraindicated a protocol treatment; and pregnancy or intent to conceive within the

9 months subsequent to study entry. The study recruited only individuals who sought
treatment at the clinical sites, drawn from both primary and specialty care settings.

Assessments collected at the initial study visit included sociodemographic features as
well as the number of prior depressive episodes, current episode duration, age at

first depressive episode, and family history of bipolar disorder among any first-degree
relative. Study participants completed a modified version of the Psychiatric Diagnosis
Screening Questionnaire (PDSQ; Zimmerman & Mattia, 2001a, b) to assess concurrent
axis | disorders, which includes a mania symptom screen, assessing the prior 6 months.
This screen includes six yes/no questions about elevated mood, extreme self-confidence,
increased energy and decreased need for sleep, talkativeness, involvement in new projects,
and impulsive or injudicious activities. The individual items correspond very closely to
proposed DSM-5 criteria for mixed features (Anonymous, 2011).

As previously described, all eligible patients were treated with citalopram at level 1, with

a goal of achieving symptomatic remission (Rush et al. 2004). Dosing was directed by a
treatment manual (wwwv.star-d.org) suggesting a starting dose of citalopram of 20 mg/day
with increase to 40 mg/day by weeks 2—-4 and 60 mg/day by weeks 4-6. Adjustments

were permitted as needed to minimize side effects as well as to optimize the likelihood

of therapeutic benefit for each patient. Treatment visits were advised at 0, 2, 4, 6, 9

and 12 weeks; an optional 14-week visit could be added if needed. Patients could also

exit citalopram treatment before 12 weeks if they experienced intolerable side effects,
could not reach an optimal anti-depressant dose because of side effects, or continued to
have significant symptoms defined as a Quick Inventory of Depressive Symptomatology
(QIDS-Cqg) score =9 after at least 9 weeks at the maximal tolerable dose. After citalopram
treatment, subjects could enter up to four sequential treatment levels until they reached
remission or elected to discontinue participation. At level 2, next-step interventions included
augmentation with buspirone, bupropion or cognitive therapy, or switch to venlafaxine,
sertraline, bupropion or cognitive therapy.

Statistical analyses

Primary analyses dichotomized the mania score, comparing those with two or more
symptoms to those with zero or one. This a priori division was intended to operationalize
the DSM-5 criteria which require three or more symptoms, while accounting for the
combination in the PDSQ of the sleep and energy items.

As the PDSQ mania score reflects the prior 6 months, only subjects with a current
depressive episode duration of 6 months or more were analysed, in order to ensure that
depressive and manic symptoms had co-occurred during the period assessed.
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As in our previous analysis of STAR*D outcomes across levels (Perlis ef al. 2011), we
examined longitudinal outcomes to consider time to remission, utilizing survival analysis

to account for censored observations (i.e. dropout), particularly for subjects who elected to
discontinue treatment upon completion of a given treatment level even though they had not
reached remission. Cox regression was used to examine association with manic symptoms,
in crude models adjusted only for depression severity at study entry, as measured by the
HAMD as well as models adjusted for potential confounding variables identified previously
(Perlis et al. 2011) — these included age, marital status, race, ethnicity, presence of panic
disorder, presence of substance-use disorder, history of three or more episodes, and illness
onset at or before the age of 25 years.

We next examined two sets of adverse outcomes. First were those which might represent
a switch into mania or other adverse effect — failure to return for a post-baseline visit,
discontinuation with loss to follow-up, and psychiatric significant adverse event. Second
were outcomes to be considered as reflecting antidepressant-induced effects postulated by
Koukopoulos et al. (2007): these included worsening of suicidality (i.e. suicidal thoughts
or behaviors), insomnia and psychomotor agitation. Emergence or worsening for each
symptom was defined as a 1-point or greater increase in the QIDS-C;¢ item assessing that
symptom compared with severity at baseline; subjects already maximally symptomatic on
each item at baseline were excluded. For adverse effects, we utilized logistic regression,
again in a crude model adjusted only for severity, and then in a model fully adjusted for
potential confounding variables identified previously.

Survival and regression analyses utilized Stata 10.0 (StataCorp LP, USA).

Clinical features of the 4041 subjects who entered citalopram treatment have been reported
elsewhere (Rush et al. 2006); these included 3999 who completed the PDSQ at entry. Of

the 3999, 2397 (59.9%) reported current depressive episode duration of at least 6 months
and were included in the primary analyses. Proportions of subjects endorsing each symptom,
and total symptom counts, are listed in Table 1; the most commonly endorsed were racing
thoughts and talkativeness. Among the 2397, 439 (18.3%) reported two or more mixed
symptoms (the ‘mixed’ group) in the previous 6 months and were subsequently compared
with those endorsing zero or one in the primary analysis.

A comparison of these two groups (Table 2) indicates that the mixed group was on average
younger and more likely to meet criteria for panic disorder and drug abuse or dependence.
More modest but nominally significant differences also indicated that the mixed group was
more likely to be non-white, to be unmarried, Hispanic, and to have at least three prior
depressive episodes. Other clinical features including severity and episode duration were
similar between mixed and non-mixed subjects.

Time to remission across treatment levels for the mixed group was then compared with the
non-mixed group using survival analysis (Table 1). In a Cox regression model, the crude
hazard ratio for remission among the mixed group was 1.16 [95% confidence interval (CI)
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1.00-1.34], and 1.20 (95% CI 1.04-1.39) in a fully adjusted model with terms for baseline
depression severity and all other variables nominally significant in Table 2. Cox regression
results with mixed state defined by number of symptoms ranging from one to five are shown
in Table 1 and illustrated in Fig. 1.

We next examined individual mixed features for outcome with remission (Table 2). Presence
of either cheerfulness or self-esteem, but not other items, was associated with a greater
likelihood of remission in both crude and adjusted models. To examine the possibility that
these items were serving as proxy measures for mood reactivity, further models were fit
incorporating the IDS-C3p pleasure and reactivity items; results were essentially unchanged
(results not shown), indicating that they are unlikely to be confounded by mood variability
per se.

We also analysed the association between the presence of two or more mixed features

and adverse outcomes. In simple logistic regression such features were associated with

an increased risk for loss to follow-up [odds ratio (OR) 1.43, 95% CI 1.02-2.00] but not
early dropout (OR 1.00, 95% CI 0.70-1.44) or psychiatric adverse event (OR 1.51, 95%

Cl 0.75-3.01). However, in adjusted models, these effects were diminished and no longer
statistically significant: for loss to follow-up, OR 1.23, 95% CI 0.87-1.74; for early dropout,
OR 0.88, 95% CI 0.61-1.28; and for psychiatric significant adverse event, OR 1.16, 95% CI
0.57-2.38.

Finally, we examined the possibility that mixed features might be associated with more
subtle exacerbation of symptoms with citalopram treatment. Based in part on a previous
description of mixed depression (Koukopoulos et a/. 2007), we analysed worsening of
suicidality, psychomaotor agitation and insomnia, during citalopram treatment, all measured
on the QIDS-C1g, among subjects not reporting maximal symptoms already at study entry.
For suicidality, 288/2363 (12.2%) experienced 1-point or greater worsening at any point.
For psychomotor agitation, 673/2366 (28.4%) experienced 1-point or greater worsening. No
association between the presence of two or more mixed symptoms and either of these was
identified (OR 0.98, 95% CI 0.71-1.35 and OR 0.92, 95% CI 0.73-1.16, respectively). For
insomnia, 877/2122 (41%) experienced a 1-point or greater worsening. Here the presence
of two or more mixed symptoms was actually associated with a protective effect — that is,
individuals were less likely to report a worsening of insomnia during citalopram treatment
(OR 0.77, 95% CI 0.62-0.96).

Discussion

A major challenge in the study of depressive mixed states is the shifting definitions of

the condition. Early work by Wilhelm Weygandt, a student of Emil Kraepelin, included a
typology of mixed states which might be most akin to rapid cycling (Salvatore et al. 2002).
The concept later became operationalized in DSM as simultaneously meeting criteria for
both mania and depression, which was criticized as being overly stringent. Empirical study
in bipolar disorder suggested that subthreshold states such as mixed hypomania are common
(Suppes et al. 2005), and even subthreshold manic symptoms might be associated with
differential course (Swann et al. 2007) or treatment response (Goldberg et al. 2009).
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In MDD, the notion of a depressive mixed state has been more malleable. In part, this may
be a result of the inclusion of agitated depression or melancholia agitate (Koukopoulos et
al. 2007). A number of authors have suggested that the presence of such symptoms was

a marker of occult bipolarity, or bipolar spectrum illness (Ghaemi et a/. 2001; Sato et al.
2003; Benazzi et al. 2004; Moreno & Andrade, 2010; Angst et a/. 2011). In this analysis of
data from the largest effectiveness study in MDD to date, we find an association between
proposed DSM-5 mixed features and a greater likelihood of remission. Although these
results do suggest that mixed features possess some predictive validity, the association is

in the opposite direction of what was hypothesized. This challenges the view that mixed
features may be associated with a poorer outcome in MDD and may question the notion that
these features are truly in the “bipolar spectrum’.

The proposed DSM-5 mixed state criteria simplify the definition of this type of episode by
omitting those symptoms which may be seen in either pole of illness, including irritability,
psychomotor agitation and distractibility. While this decision greatly facilitates empirical
study, it does omit features that have previously-established predictive validity. For example,
previous work in STAR*D suggests that irritability is associated with poorer treatment
response (Perlis et al. 2011).

Several limitations should be underscored in interpreting these findings. First, while the
PDSQ items correspond closely to proposed DSM-5 mixed symptoms, it is not optimal for
assessment of such symptoms. In a validation study, the screen was not specific for bipolar
disorder (Zimmerman & Mattia, 2001a). Moreover, its criteria do not fully correspond to
those proposed for mixed states, combining the energy and sleep items and omitting the
requirement that symptoms are observable by others.

A further limitation is that STAR*D did not include detailed assessment for manic
symptoms, so it is possible that some hypomania or even frank mania could emerge

during antidepressant treatment without being recognized. The finding that mixed symptoms
were not significantly associated with other adverse outcomes which could be proxies for
mania, such as study dropout and loss to follow-up, lends some confidence that widespread
mood switch or exacerbation of mixed states was not missed. Still, measures that consider

a broader range of mixed symptoms may be useful for future investigations in MDD
(Zimmerman et al. 2010; Angst et al. 2011).

Systematic, prospective assessment of mixed symptoms in large population-based cohorts
of individuals with MDD will ultimately be required to understand the utility of these
symptoms. Ideally, those assessments should be done by individuals blinded to hypotheses
about bipolar spectrum illness and mixed states. The present data nonetheless provide at
least an initial estimate of effects based on proposed criteria. The cohort far more closely
resembles clinical populations than most randomized, controlled trials, while retaining the
benefits of structured longitudinal treatment and measurement.

Our analysis suggests that mixed symptoms, and specifically cheerfulness and elevated self-
esteem at some point in the 6 months preceding treatment, predict better acute outcomes.
While it is tempting to conclude that such symptoms are indicators of bipolarity, and
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perhaps shorter episode length or cycle acceleration with antidepressants, we would caution
against assuming this interpretation. First, as we have noted, systematic consideration of
adverse effects finds no evidence of other switch-like outcomes. Second, apart from a greater
number of episodes, these symptoms do not appear to be associated with other putative
markers of bipolar liability such as family history. Likewise, the presence of these symptoms
does not appear to be a proxy for mood reactivity or hedonic capacity per se, as adjusting for
these items from the IDS-C3q does not diminish the association with outcome.

The association observed with panic disorder also merits further investigation. A century
ago, some descriptions of mixed states incorporated both psychic and physical anxiety
(Salvatore et al. 2002). More recent nosologic investigations focus on the well-established
co-occurrence of mood and anxiety disorders (Simon et al. 2003, 2004). Whether panic
attacks or substance use, like mixed features, indicate a common underlying feature of
depression requires additional study.

Taken together, this analysis suggests that mixed criteria as operationalized in DSM-5
possess some predictive validity. They are not necessarily markers of bipolar disorder or
bipolar spectrum illness. However, their clinical significance in this data set suggests that
further investigation from both a nosologic and biological perspective is warranted.
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Fig. 1.

Aéqsociation between the number of proposed DSM-5 mixed symptoms during a major
depressive episode, and likelihood of remission in the Sequenced Treatment Alternatives to
Relieve Depression (STAR*D) study. Data are hazard ratios, with 95% confidence intervals
represented by vertical bars.
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Prevalence of individual mixed features and association with likelihood of remission across treatment levels

n (%)  CrudeHR (95% Cl) Adjusted HR (95% ClI)
Individual features
Cheerfulness 2719 (11.6) 140 (1.19-1.65) 1.43 (1.20-1.69)
Confidence 249 (104)  145(1.22-1.73)7 1.49 (1.24-1.78) "
Increased energy/decreased sleep 171 (7.1) 1.14(0.91-1.42) 1.15 (0.92-1.44)
Talkativeness 356  (14.9) 1.06 (0.90-1.24) 1.09 (0.92-1.28)
Involvement 360 (15.0) 1.00 (0.86-1.18) 1.00 (0.85-1.18)
Impulsivity 342 (14.3) 1.02(0.86-1.20) 1.04 (0.88-1.24)
Total symptom count
One or more 884 (36.9) 1.08(0.96-1.21) 1.11 (0.98-1.25)
Two or more 449  (187) 116 (1-1.34) * 1.19 (1.03-1.38) *
Three or more 231 (96) 1.29(1.06-1.56)" 1.33 (1.09-1.63)
Four or more 121 (50 1.29(1.02-1.64) 1.44 (1.12-1.86) ™
Five or more 51  (2.1) 1.14(0.82-1.59) 1.36 (0.93-1.99)

HR, Hazard ratio; CI, confidence interval.

0<0.05.
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