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ABSTRACT
Objective: To assess the effects of lurasidone on 
anxiety symptoms and sleep disruption, and their 
moderating and mediating roles on treatment 
response in bipolar depression.

Methods: This post hoc analysis included 
pooled data from 2 previously published 6-week 
placebo-controlled trials of lurasidone for bipolar 
I depression conducted between April 2009 and 
February 2012. Hamilton Anxiety Rating Scale 
(HAM-A) “psychic anxiety” (items 1–6, 14) and 
“somatic anxiety” (items 7–13) subscores were 
calculated. Functional outcome was assessed by 
the Sheehan Disability Scale.

Results: All subjects (n = 824) had at least 1 
psychic anxiety and 729 (88.5%) had at least 1 
somatic anxiety symptom at baseline. 594 subjects 
(72.1%) experienced baseline sleep disturbance. 
Lurasidone, as monotherapy (20–60 mg/d and 
80–120 mg/d pooled dose groups vs placebo) and 
adjunctive therapy (20 to 120 mg/d flexibly dosed 
vs placebo) with lithium or valproate, significantly 
reduced HAM-A psychic anxiety (−4.82 vs −2.97, 
P < .001, monotherapy; −5.56 vs −4.26, P = .009, 
adjunctive therapy) and somatic anxiety (−1.89 
vs −1.37, P = .048, monotherapy; −2.22 vs −1.47, 
P = .006, adjunctive therapy) subcomponents. 
Improvement in anxiety symptoms mediated 
reduction in depressive symptoms and functional 
impairment. Decrease in sleep at baseline 
predicted change in anxiety symptoms with 
lurasidone treatment at week 6.

Conclusions: Lurasidone was superior to placebo 
in reducing psychic and somatic anxiety in the 
short-term treatment of bipolar depression. 
Improvement in depressive symptoms and 
reduction in functional impairment were 
associated with reduction in anxiety symptoms 
moderated by baseline sleep disturbance during 
lurasidone treatment.

Trial Registration: ClinicalTrials.gov identifiers: 
NCT00868699 and NCT00868452

J Clin Psychiatry 2023;84(4):22m14732

Author affiliations are listed at the end of this article.

Anxiety and manic symptoms often occur during episodes of bipolar 
depression and pose important challenges for both diagnosis 

and treatment. Nearly half of adults with bipolar disorder present with 
comorbid anxiety symptoms,1,2 leading to higher illness burden,3 more 
affective episodes,4 decreased responsiveness to treatment,5,6 heightened 
suicidal ideation or behavior,4,7,8 impaired psychosocial functioning,4,8,9 
and poor quality of life.10 Anxiety symptoms can be characterized by 
core components involving psychic anxiety (mental agitation and 
psychological distress, eg, fears, worries, irritability, tension, loss of 
interest and pleasure) and somatic anxiety (physical complaints related 
to anxiety, eg, palpitations, respiratory symptoms, hot and cold flushes, 
dry mouth).11

Despite the fact that nearly half of individuals with bipolar disorder 
meet standard diagnostic criteria for at least 1 comorbid anxiety disorder,2 
few clinical trials have addressed the impact of comorbid anxiety 
phenomena in bipolar disorder. While selective serotonin reuptake 
inhibitors (SSRIs) are commonly used to treat anxiety symptoms and 
syndromes in patients without bipolar disorder, the sole empirical data 
examining SSRI anxiolytic therapy in the context of bipolar depression 
come from a post hoc analysis involving paroxetine, which failed as an 
active comparator to quetiapine but did show a provisional signal for 
anxiolytic properties.12 Other reports have questioned excessive use 
of monoaminergic antidepressants in patients with bipolar disorder 
who have concurrent anxiety, given the lack of broadly demonstrated 
anxiolytic efficacy in this population.9 

Most FDA-approved pharmacotherapies for bipolar depression 
preliminarily addressed improvement in overall anxiety symptoms as a 
secondary endpoint, as shown previously in studies with lurasidone,13,14 
quetiapine,15 olanzapine or olanzapine-fluoxetine combination,16 
and cariprazine.17 The present post hoc analysis is intended to better 
characterize the breadth of lurasidone’s anxiolytic properties in the 
context of treating bipolar depression.

Comorbid anxiety has previously been identified as a correlate of sleep 
disturbance in bipolar disorder.8 Sleep disruption is highly prevalent18 
and may be identified using instruments designed to assess various 
dimensions of bipolar depression.19–21 Prior studies of lurasidone for 
major depressive disorder with mixed features found that sleep disruption 
constituted a “bridge” symptom fundamentally linking depressive and 
manic symptoms.22 These findings also suggested that sleep disruption 
moderated and mediated treatment response to lurasidone when manic 
and depressive symptoms coexist. Moreover, previous studies found 
that a majority of bipolar depressive episodes incur subthreshold manic 
symptoms.23 Because sleep disruption and elements of psychomotor 
activation are pertinent to anxiety as well as subthreshold hypomania, 
we sought to examine both the anxiolytic and antidepressant efficacy 
of lurasidone during treatment for bipolar depression while accounting 
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Clinical Points
 ■ Anxiety symptoms and sleep disturbance (insomnia or 

decrease in sleep) are prevalent in patients with bipolar 
depression.

 ■ Anxiety symptoms can be categorized as psychic anxiety 
(mental agitation and psychological distress, eg, fears, 
worries, irritability, tension, loss of interest and pleasure) 
and somatic anxiety (physical complaints related to anxiety, 
eg, palpitations, respiratory symptoms, hot and cold flushes, 
dry mouth).

 ■ In a placebo-controlled monotherapy trial of patients with 
bipolar depression, decrease in sleep at study baseline 
predicted improvement in anxiety symptoms with 
lurasidone at week 6 endpoint.

 ■ Reductions in depressive and anxiety symptoms were 
associated with improvement in decrease in sleep with 
lurasidone (alone or added to lithium or valproate).

 ■ Lurasidone (alone or added to lithium or valproate) was 
associated with improvement in both psychological and 
physical symptoms of anxiety and sleep disturbance in 
patients with bipolar depression.

for possible moderating and mediating effects of sleep 
disruption.

Prior studies of lurasidone in bipolar depression13,14 
demonstrated significant improvement on the Hamilton 
Anxiety Scale (HAM-A)19 total score compared to placebo. 
The objective of this post hoc analysis was to investigate the 
effects of lurasidone on the reduction of psychic and somatic 
anxiety components of the HAM-A, the relation between 
anxiety and sleep disruption, and their impact on overall 
treatment outcomes in patients with bipolar depression 
presenting with comorbid anxiety symptoms at baseline.

METHODS

This post hoc analysis included pooled data from 2 
placebo-controlled studies of lurasidone as monotherapy 
(20–60 mg/d and 80–120 mg/d, conducted from April 2009 
to February 2012) and as adjunctive therapy (20–120 mg/d, 
conducted from May 2009 to January 2012) flexibly dosed 
with lithium or valproate in adult patients with bipolar I 
depression (ClinicalTrials.gov identifiers: NCT00868699 and 
NCT00868452).13,14 The key entry criteria for both studies 
included outpatients, aged 18–75 inclusive, with a DSM-
IV-TR diagnosis of bipolar I disorder with current major 
depressive episode, a Montgomery-Asberg Depression 
Rating Scale (MADRS)20 score ≥ 20, and a Young Mania 
Rating Scale (YMRS)21 score ≤ 12; with or without rapid 
cycling; without psychotic features; and with a history of at 
least 1 lifetime bipolar manic or mixed manic episode.

Study Design
In the monotherapy study, patients were randomized 

to 6 weeks of double-blind treatment with flexibly dosed 
lurasidone (20–60 mg/d or 80–120 mg/d) or placebo.13 In 
the adjunctive therapy study, patients on stable therapy with 

either lithium or valproate were randomized to 6 weeks 
of double-blind treatment with flexibly dosed lurasidone 
(20–120 mg/d) or placebo.14

Improvement in anxiety symptoms was assessed by 
the change from baseline to week 6 on the HAM-A.19 A 
“psychic anxiety” symptom component was assessed by a 
sum of HAM-A items 1–6 and item 14 for mental agitation 
and psychological distress. A “somatic anxiety” symptom 
component was assessed by a sum of HAM-A item 7–13 
for physical complaints related to anxiety.19 Based on 
median split, lower HAM-A was defined as HAM-A 
total < 14,19,24 lower psychic anxiety was defined as HAM-A 
psychic subcomponent of HAM-A < 12, and lower somatic 
anxiety was defined as HAM-A somatic subcomponent of 
HAM-A < 4.

Antidepressant efficacy was assessed by change in 
MADRS ratings20 and in CGI-BP-S score (Depression).25 
Functional impairment was assessed using the Sheehan 
Disability Scale (SDS), assessed at baseline and week 
6 endpoint.26 The YMRS was included as a secondary 
endpoint to assess the occurrence of any manic symptoms 
during the study.21

The presence of sleep disturbance was defined as a 
rating of “reduced sleep” (assessed by MADRS item 4); 
“insomnia” (assessed by HAM-A item 4); and “decrease in 
sleep” (assessed by YMRS item 4), with all items rated > 0. 
We examined both the potential moderating and mediating 
effects of “decrease in sleep” (YMRS item 4) on changes in 
anxiety (HAM-A) and depressive (MADRS) symptoms 
based on prior studies pointing to the sleep item 4 on YMRS 
as a significant correlate of reduced sleep (insomnia) and 
exerting an important influence over treatment outcomes in 
bipolar disorder.22,27–29 YMRS item 4 was rated on a 5-point 
scale from “0” for “Reports no decrease in sleep,” 1 for 
“Sleeping less than normal amount by up to one hour,” “2” 
for “Sleeping less than normal by more than one hour,” “3” 
for “Reports decreased need for sleep,” and “4” for “Denies 
need for sleep.” YMRS item 4 > 0 indicated the presence of 
“decrease in sleep” or reduced sleep time.

Institutional review board approval was obtained at each 
study site for the parent study, as described in the previous 
publications addressing the primary outcome measure of 
antidepressant efficacy.13,14

Statistical Analysis
In this post hoc analysis, we evaluated the relationship 

between symptoms of anxiety and depression in patients 
with bipolar depression, and their implications for treatment 
response to lurasidone. Bivariate correlations (eg, “psychic 
anxiety” or “somatic anxiety” component scores and 
“decrease in sleep”) were presented in univariate analyses 
as Spearman coefficients.

An analysis of covariance (ANCOVA) model was 
applied to evaluate effectiveness of lurasidone (vs placebo) 
treatment for improvement in psychic anxiety and somatic 
anxiety subcomponents of HAM-A assessed at baseline and 
week 6 endpoint, and sleep disturbance.

http://Clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT00868699
https://clinicaltrials.gov/ct2/show/NCT00868452
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Table 1. Baseline Demographic and Clinical Characteristics

Monotherapy
Adjunctive therapy  

with lithium or valproate
Lurasidone combined 

20–60 and 80–120 mg/d 
doses (N = 323)

Placebo
(N = 162)

Lurasidone 
20–120 mg/d

(N = 179)
Placebo
(N = 161)

Male, n (%) 134 (41.5) 75 (46.3) 93 (52.0) 85 (52.8)
Age, mean (SD), y 41.7 (12.3) 41.2 (12.4) 41.0 (11.5) 42.6 (11.7)
Race, n (%)

White 213 (65.9) 107 (66.0) 108 (60.3) 102 (63.4)
Black/African American 46 (14.2) 21 (13.0) 25 (14.0) 16 (9.9)
Other 64 (19.9) 34 (21.0) 46 (25.7) 43 (26.7)

Baseline scores, mean (SD)
HAM-A psychic/somatic score 11.2 (3.2)/4.8 (3.6) 11.3 (3.5)/4.9 (3.7) 10.9 (3.3)/4.1 (3.5) 11.3 (3.5)/4.4 (3.8)
MADRS total score 30.5 (5.0) 30.5 (5.0) 30. 6 (5.3) 30.8 (4.8)
CGI-BP-S score (depression) 4.5 (0.6) 4.5 (0.6) 4.5 (0.6) 4.6 (0.6)
Young Mania Rating Scale 4.2 (2.6) 4.3 (2.9) 3.4 (2.7) 3.4 (2.6)
Sheehan Disability Scale 6.6 (1.7) 6.6 (1.6) 6.5 (2.0) 6.8 (1.6)

Abbreviations: CGI-BP-S = Clinical Global Impression Bipolar Version, Severity of Illness; HAM-A = Hamilton Anxiety Rating 
Scale; MADRS = Montgomery-Asberg Depression Rating Scale.

Figure 1. Distribution of Anxiety Symptoms at Study Baseline: Pooled Bipolar 
Depression Studies
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Abbreviation: HAM-A = Hamilton Anxiety Rating Scale.

The potential moderating effect of decrease in sleep at 
study baseline on the relationship between treatment group 
and change from baseline in anxiety outcome measures 
and SDS score was evaluated by a statistical interaction 
test for treatment group and “decrease in sleep” (baseline 
YMRS item 4 > 0 vs = 0 reports no decrease in sleep) in the 
ANCOVA model.

The relation between antidepressant response to 
lurasidone (assessed by change in MADRS and CGI-BP-S 
score [Depression] at week 6 endpoint) and baseline anxiety 
was evaluated using a mixed model for repeated measures 
(MMRM) with interaction effects for treatment group and 
stratified baseline anxiety based on median split.

We conducted exploratory analyses to investigate changes 
in depressive symptoms and anxiety symptoms as potential 
mediator variables for improvement in functioning outcome 
during lurasidone treatment. The ANCOVA model included 
terms for treatment, baseline SDS score, week 6 change in 
MADRS from baseline, week 6 change in HAM-A from 
baseline, and pooled sites. The associations between changes 

in depressive symptoms, anxiety symptoms, and functioning 
were also explored by analyzing changes in depressive 
symptoms and SDS as mediator variables for changes in 
HAM-A in an ANCOVA model.

Due to the exploratory nature of these analyses, 
adjustment for multiple comparisons was not performed. 
Results were summarized by basic summary statistics of 
mean and standard error (SE), 95% confidence interval (CI) 
of the effect estimates, Cohen d placebo-corrected effect 
sizes, and nominal P values.

RESULTS

Baseline characteristics of the study group are presented 
in Table 1.

Symptoms of anxiety were highly prevalent in patients 
with bipolar depression at study baseline, with 100% (n = 824) 
having at least 1 psychic anxiety symptom (HAM-A items 
1–6 and item 14, mean 11.2), and 88.5% (n = 729) having at 
least 1 somatic anxiety symptom (HAM-A items 7–13, mean 
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4.6). Prevalence rates for each of the individual HAM-A 
items are depicted in Figure 1.

Concomitant Anxiety and  
Sleep Symptoms During Depression

The prevalence of “decrease in sleep” (YMRS item 4 > 0) 
at study baseline was 72.5% (597/824) for the pooled sample 
of monotherapy and adjunctive therapy studies, with 76.3% 
(370/485) in the monotherapy and 67.0% (227/339) in the 
adjunctive therapy studies. A total of 494 (60.0%) patients 
reported “Sleeping less than normal by more than one hour” 
(YMRS item 4 = 2), with 62.3% (302/485) in the monotherapy 
and 56.6% (192/339) in the adjunctive therapy studies.

A total of 594 (72.1%) patients in the pooled sample 
(n = 369, 76.1% in the monotherapy study and n = 225, 66.4% 
in the adjunctive therapy study) had “sleep disturbance” 
(sleep item 4 > 0 on HAM-A, MADRS, and YMRS) at study 
baseline with high correlations between these symptoms 
(r = 0.41 to 0.68, all P < .001). Only 47 (5.7%) patients did not 
have any of these sleep-related symptoms. Both “decrease in 
sleep” (YMRS item 4) and “insomnia” (by HAM-A item 4) 
correlated with MADRS total score at baseline.

In univariate analyses, the HAM-A psychic anxiety 
component correlated with baseline symptoms of “reduced 
sleep” (MADRS item 4, r = 0.30, P = .010, Spearman 
correlation) and MADRS total score (r = 0.45, P < .001). 
There were significant correlations between related psychic 
anxiety and depressive symptoms, including depressed 
mood (HAM-A item 6 and MADRS items 1 and 2, r =  0.33–
0.38, P < .001), tension (HAM-A item 2 and MADRS item 3, 

r = 0.62, P < .001), intellectual difficulty (HAM-A item 5 and 
MADRS item 6, r = 0.57, P < .001), and insomnia (HAM-A 
item 4 and MADRS item 4, r = 0.70, P < .001).

The somatic anxiety component of the HAM-A (items 
7–13) correlated with baseline symptoms of “reduced sleep” 
(MADRS item 4, r = 0.12, P < .001), MADRS total (r = 0.239, 
P < .001), and “decrease in sleep” (YMRS item 4, r = −0.134, 
P = .003). Further, the somatic anxiety score also correlated 
with inner tension related to depression (MADRS item 3, 
r = 0.26, P < .001) and tension in psychic anxiety (HAM-A 
item 2, r =  0.40, P < .001).

Treatment of Anxiety Symptoms
Lurasidone was associated with significant change in the 

HAM-A psychic anxiety component score from baseline 
to week 6 (Figure 2) as monotherapy (P < .001; 95% CI 
for between treatment group difference: −2.69, −1.00; 
LSM = −4.82 ± 0.37 for lurasidone vs −2.97 ± 0.28 for placebo) 
and as adjunctive therapy with lithium or valproate (P = .009; 
95% CI for between treatment group difference: −2.27, 
−0.32; LSM = −5.56 ± 0.41 for lurasidone vs −4.26 ± 0.42 for 
placebo) (Figure 2).

Lurasidone was associated with significant change 
in the HAM-A somatic anxiety component score from 
baseline to week 6 (Figure 3), as monotherapy (P = .048; 
95% CI for between treatment group difference: −1.04, 
−0.01; LSM = −1.89 ± 0.17 for lurasidone vs −1.37 ± 0.23 
for placebo, adjusted for decrease in sleep, baseline anxiety 
severity, and region) and as adjunctive therapy with lithium 
or valproate (P = .006; 95% CI for between treatment group 

Figure 2. Baseline “Decrease in Sleep” (YMRS Item 4) and Change From Baseline in the Psychic 
Anxiety Subcomponent of HAM-A Score (LOCF) With Lurasidone (vs Placebo) Treatmenta

aAbsent: baseline YMRS item 4 (“decrease in sleep”) = 0. Present: baseline YMRS item 4 (“decrease in sleep”) > 0. Baseline YMRS 
sleep item 4 as effect modifier: presence of decrease in sleep (vs absence) by lurasidone (vs placebo) treatment interaction 
effect.

**P < .01.   ***P < .001.
Abbreviations: d = Cohen d effect size (lurasidone vs placebo), HAM-A = Hamilton Anxiety Rating Scale, Li = lithium, LOCF = last 

observation carried forward, LS = least squares, VPA = valproate, YMRS = Young Mania Rating Scale.
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difference: −1.29, −0.23; LSM = −2.22 ± 0.22 for lurasidone vs 
−1.47 ± 0.23 placebo, adjusted for decrease in sleep, baseline 
anxiety severity, and region).

Changes from baseline in HAM-A (P < .001, F1, 

430 = 511.21) as well as psychic (P < .001, F1, 430 =  790.06) and 
somatic (P <.001, F1, 430 =  94.76) subcomponents of HAM-A 
were significantly associated with change in MADRS score 
with lurasidone monotherapy and adjunctive treatment (all 
P < .001).

Changes from baseline in HAM-A (P < .001, F1, 

396 = 167.97) as well as psychic (P < .001, F1, 396 = 208.44) and 
somatic (P < .001, F1, 396 = 47.06) subcomponents of HAM-A 
were significantly associated with change in SDS score with 
lurasidone monotherapy as well as adjunctive treatment (all 
P < .001). Furthermore, changes from baseline in SDS score 
mediated changes in HAM-A with lurasidone monotherapy 
(P < .001, F1, 396 = 240.39) and adjunctive treatment (P < .001, 
F1, 275 = 132.42).

The mediation association between changes in HAM-A 
and SDS scores was significant for lurasidone monotherapy 
(P = .044, F1,395 = 4.08) after accounting for improvement 
in MADRS total score (P < .001, F1,395 = 117.29) but not for 
adjunctive therapy with lithium or valproate (P = .519).

Baseline Anxiety and Antidepressant Efficacy
Treatment with lurasidone (vs placebo) significantly 

improved MADRS total score in both the lower anxiety 
(HAM-A total < 14 mild severity, median split, n = 223) and 
higher anxiety (n = 262) groups. Among participants in the 
monotherapy study, treatment effect size for improvement 

in depressive symptoms was 0.53 (P = .001, t444 = −3.3; 95% 
CI for between treatment group difference: −8.15, −2.07; 
LSM = −15.19 for lurasidone and −10.08 for placebo) for 
participants with lower baseline anxiety symptoms, and 
0.39 (P = .005, t444 =  −2.8; 95% CI for between treatment 
group difference: −6.39, −1.16; LSM = −15.28 for lurasidone 
and −11.51 for placebo) for participants with higher anxiety 
symptoms at baseline (Figure 4).

In a sensitivity analysis using a high HAM-A cutoff value 
of 17 (moderate to severe), treatment effect size for change 
in MADRS total score was 0.56 (P < .001; LSM = −15.33 for 
lurasidone and −9.79 for placebo) for monotherapy study 
participants with lower baseline anxiety symptoms (HAM-A 
total < 17, n =  304) and 0.32 (P = .045; n =  181; LSM = −15.21 
for lurasidone and −11.81 for placebo) for monotherapy study 
participants with higher anxiety symptoms at baseline. Mean 
change in MADRS score in the placebo group increased from 
−11.51 for baseline HAM-A > 14 to −12.9 for a more extreme 
cutoff value of 20 (baseline HAM-A > 20), suggesting 
regression to mean might contribute to placebo response.

Treatment with lurasidone (vs placebo) significantly 
improved MADRS total score in both the lower psychic 
anxiety (psychic anxiety subcomponent of HAM-A < 12, 
median split, n = 273) and higher psychic anxiety (n = 212) 
groups. Among participants in the monotherapy study, 
treatment effect size for improvement in depressive 
symptoms was 0.45 (P < .001) for participants with lower 
baseline psychic anxiety symptoms and 0.43 (P = .004) 
for participants with higher psychic anxiety symptoms at 
baseline.

aAbsent: baseline YMRS item 4 (“decrease in sleep”) = 0. Present: baseline YMRS item 4 (“decrease in sleep”) > 0. Baseline YMRS 
sleep item 4 as effect modifier: presence of decrease in sleep (vs absence) by lurasidone (vs placebo) treatment interaction 
effect.

**P < .01.
Abbreviations: d = Cohen d effect size (lurasidone vs placebo), HAM-A = Hamilton Anxiety Rating Scale, Li = lithium, LOCF = last 

observation carried forward, LS = least squares, VPA = valproate, YMRS = Young Mania Rating Scale.

Figure 3. Baseline “Decrease in Sleep” (YMRS Item 4) and Change From Baseline in the Somatic Anxiety 
Subcomponent of HAM-A Score (LOCF) With Lurasidone (vs Placebo) Treatmenta

A. Lurasidone Monotherapy B. Lurasidone Adjunctive with Lithium or Valproate

LS
 M

ea
n 

Ch
an

ge
 in

 H
A

M
-A

 S
om

at
ic

 S
co

re

**d = 0.35

 20– 60  mg/d 80–120 mg/d Placebo  Lurasidone  (+Li/VPA) Placebo (+Li/VPA)  

Baseline           4         4 4          5
Somatic Score     

**d = 0.32  (vs  Placebo)
**d = 0.30

P = .032
(Baseline  YMRS  
sleep   item  4 as 
e�ect  modi�er)

P = .751
(Baseline  YMRS  
sleep   item  4 as 
e�ect  modi�er)

P = .048   (Pooled Dose 
Groups vs Placebo) 

Baseline   6     4              6        4 6        4
Somatic Score

n =  33 111  39   108       32    119 n =  60        118  52    109

YMRS Item 4
at Baseline Absent  Present   Absent  Present    Absent   Present

YMRS Item 4
at Baseline Absent   Present                  Absent   Present

LS
 M

ea
n 

Ch
an

ge
 in

 H
A

M
-A

 S
om

at
ic

 S
co

re
 

Lurasidone Lurasidone

–3.5

–3

–2.5

–2

–1.5

–1

–0.5

0

–3.5

–3

–2.5

–2

–1.5

–1

–0.5

0



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2023 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

J Clin Psychiatry 84:4, July/August 20236     

Goldberg et al

Treatment with lurasidone (vs placebo) significantly 
improved MADRS total score in both the lower somatic 
anxiety (somatic anxiety subcomponent of HAM-A < 4, 
median split, n = 205) and higher somatic anxiety (n = 280) 
groups. Among participants in the monotherapy study, 
treatment effect size for improvement in depressive symptoms 
was 0.53 (P < .001) for participants with lower baseline 
somatic anxiety symptoms and 0.38 (P = .003) for participants 
with higher somatic anxiety symptoms at baseline.

Treatment with lurasidone (vs placebo) significantly 
improved CGI-BP-S score (Depression) in both the lower 
anxiety (HAM-A total < 14, median split, n = 223) and 

higher anxiety (n = 262) groups. Among participants in the 
monotherapy study, treatment effect size for improvement 
in CGI-BP-S score (Depression) was 0.61 (P < .001) for 
participants with lower baseline anxiety symptoms and 0.43 
(P = .001) for participants with higher anxiety symptoms at 
baseline.

Moderating Effects of Decrease in Sleep
A significant interaction was found between baseline 

decrease in sleep (presence vs absence) and lurasidone 
monotherapy treatment groups for change in overall anxiety 
score between baseline and study endpoint (P = .010 for 

aAbsent: baseline YMRS item 4 (“decrease in sleep”) = 0. Present: baseline YMRS item 4 (“decrease in sleep”) > 
0.

**P < .01.   ***P < .001.
Abbreviations: d = Cohen d effect size (lurasidone vs placebo), HAM-A = Hamilton Anxiety Rating Scale, 

LOCF = last observation carried forward, LS = least squares, YMRS = Young Mania Rating Scale.

Figure 5. Baseline “Decrease in Sleep” (YMRS Item 4) and Change From Baseline in 
HAM-A Total Score (LOCF) With Lurasidone (vs Placebo) Treatmenta
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Figure 4. Association Between Baseline Anxiety and Change From Baseline in 
MADRS Total Score (MMRM) With Lurasidone (vs Placebo) Treatment

Lurasidone  20 –60 mg/d Lurasidone  80 –120 mg/d Placebo

LS
 M

ea
n

 C
ha

ng
e i

n 
M

A
D

RS
 T

ot
al

 S
co

re

Baseline HAM-A < 14 (Mild Severity) Baseline HAM-A ≥ 14

*d = 0.49   **d = 0.56     **d = 0.39    **d = 0.39

Baseline MADRS =           29.2           29.6           29.2                                                 31.2           31.5 31.6

n =           69              79               75                                         n =        92                83              87

***d = 0.53  

–14

–12

–10

–8

–6

–4

–2

0

–18

–16



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2023 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

J Clin Psychiatry 84:4, July/August 2023      7

Lurasidone and Anxiety Symptoms in Bipolar Depression

baseline YMRS item 4 “decrease in sleep” interaction with 
treatment, F2, 428 = 4.69) (Figure 5).

When baseline decrease in sleep was present, lurasidone 
monotherapy improved overall anxiety score; with medium 
effect size for the pooled dose group (Cohen d = 0.47, P < .001) 
and for the low dose range (20–60 mg/d) (d = 0.55, P < .001) 
or high dose range (80–120 mg/d) (Cohen d = 0.38, P = .008) 
(Figure 5). However, during adjunctive therapy, no significant 
interaction effect was observed involving baseline decrease 
in sleep with lurasidone (versus placebo added to lithium or 
valproate) for the change in HAM-A total score (Figure 5).

Psychic Anxiety
A significant interaction was found between baseline 

decrease in sleep (presence vs absence) and lurasidone 
monotherapy treatment groups for change in psychic anxiety 
score between baseline and study endpoint (P = .018 for 
baseline YMRS item 4 “decrease in sleep” interaction with 
treatment, F2, 428 = 4.03) (Figure 2).

When baseline decrease in sleep was present, lurasidone 
monotherapy improved psychic anxiety; medium effect sizes 
were observed for the pooled dose group (Cohen d = 0.50, 
P < .001) and for the low dose range (20–60 mg/d) (Cohen 
d = 0.58, P < .001) or high dose range (80–120 mg/d) (Cohen 
d = 0.42, P = .002) (Figure 2). However, during adjunctive 
therapy, no significant interaction effect was observed 
involving baseline decrease in sleep with lurasidone (versus 
placebo added to lithium or valproate) treatment for the 
change in psychic anxiety component score (P = .144, F1, 

296 = 2.15) (Figure 2).

Somatic Anxiety
A significant interaction was found between baseline 

decrease in sleep (presence vs absence) and lurasidone 
monotherapy treatment groups for change in somatic anxiety 
score between baseline and study endpoint (P = .032 for 
baseline YMRS item 4 “decrease in sleep” interaction with 
treatment, F2, 428=3.47) (Figure 3).

When baseline decrease in sleep was present, lurasidone 
monotherapy improved somatic anxiety with effect size of 
0.3; a larger effect size was seen at the low dose range (20–60 
mg/d: Cohen d = 0.35, P = .008) than at the higher dose range 
(80–120 mg/d; Cohen d = 0.24, P = .069). Placebo response 
was smaller in patients who had baseline “decrease in sleep” 
with lower somatic anxiety (median 4.0 vs 6.0 for YMRS = 0) 
at baseline (Figure 3).

During adjunctive therapy, no significant interaction 
effect was observed involving baseline decrease in sleep 
with lurasidone (vs placebo added to lithium or valproate) 
treatment for the change in somatic anxiety component score 
(P = .751, F1, 296 = 0.10) (Figure 3).

Mediating Effects of Decrease in Sleep
Reduction in YMRS item 4 (“decrease in sleep”) from 

baseline was significantly associated with improvement 
in the HAM-A (P < .001, F1, 401 = 92.16) and MADRS total 
scores (P < .001, F1, 444 = 98.81) with lurasidone monotherapy 

treatment. Similarly, significant associations between 
improvement in decrease in sleep and these outcome 
measures were observed for lurasidone adjunctive therapy 
with lithium or valproate treatment (all P < .001).

Lurasidone monotherapy or adjunctive therapy with 
lithium/valproate treatment (vs placebo) was associated 
with significantly greater improvement in “reduced sleep” 
(MADRS item 4, all P = .005 for the pooled monotherapy 
dose groups vs placebo, P = .015 for adjunctive therapy vs 
placebo), “insomnia” (HAM-A item 4, P = .006 for the pooled 
monotherapy dose groups vs placebo, P = .016 for adjunctive 
therapy vs placebo), and “decrease in sleep” (YMRS item 4, 
P = .002 for lurasidone 20–60 mg/d vs placebo; P = .214 for 
lurasidone 80–120 mg/d vs placebo; P = .043 for adjunctive 
therapy vs placebo).

DISCUSSION

The results of this post hoc analysis of 2 placebo-
controlled clinical trials indicated that lurasidone treatment, 
as monotherapy (20–60 mg/d and 80–120 mg/d vs placebo, 
pooled dose groups) and as adjunctive therapy (20 to 120 
mg/d flexibly dosed vs placebo) with lithium or valproate, 
was efficacious in treating both psychic and somatic anxiety 
(subcomponents of HAM-A) over a 6-week treatment 
period. These data extend previously reported findings 
on the efficacy of lurasidone in improving overall anxiety 
symptom severity (assessed by HAM-A total)13,14 and 
suggest that lurasidone may be useful for the treatment of 
both psychological and physical symptoms of anxiety in 
patients with bipolar depression.

Significant improvement in depressive symptom severity 
associated with lurasidone monotherapy (vs placebo) 
treatment was observed in patients with higher and lower 
anxiety symptom scores at study baseline. Reduction in 
depressive symptoms with lurasidone treatment in patients 
with low anxiety symptom severity at study baseline suggests 
a specific antidepressant effect associated with lurasidone 
treatment independent of antianxiety effect.

While the mechanism for the antianxiety effects of 
lurasidone are not well understood, preclinical studies 
have suggested possible anxiolytic properties associated 
with agents (such as lurasidone) that exhibit potent 5-HT7 
antagonism,30,31 5-HT1A partial agonism,32,33 and/or D2 
antagonism.34

Most patients (72.1%) in the pooled samples from 
monotherapy and adjunctive studies were found to have 
sleep disturbances at study baseline as assessed by HAM-A 
item 4 (“insomnia”), MADRS item 4 (“reduced sleep”), and 
YMRS item 4 (“decrease in sleep”) (all rated > 0). These data 
are consistent with prior findings that sleep disturbance is 
frequently present in patients with bipolar depression.6

YMRS, HAM-A, and MADRS sleep items were correlated 
in this study, suggesting that they measure an overlapping 
construct in patients with bipolar depression, ie, sleep 
disturbance of a nonspecific nature including reduced sleep 
time and other forms of insomnia.
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“Decrease in sleep” (YMRS item 4) at study baseline 
was a significant effect modifier for improvement in 
anxiety symptoms at week 6 endpoint during lurasidone 
monotherapy (vs placebo) treatment, with greater anxiolytic 
efficacy when sleep disturbance was present at baseline. The 
presence (vs absence) of decrease in sleep at study baseline 
predicted changes in anxiety symptoms with lurasidone 
(vs placebo) treatment at week 6 endpoint. These findings 
were explained, in part, by mediation associations between a 
significant reduction of sleep disturbance and improvement 
in anxiety and depressive symptoms at study endpoint.

Our findings are consistent with recent symptom network 
analyses demonstrating a key role of sleep disturbance (YMRS 
item 4) as an effect modifier and mediator for improvement 
in overall depression severity with lurasidone (vs placebo) 
treatment in adult patients with MDD and mixed features22 
or children and adolescents with bipolar depression.27 Taken 
together, these findings suggest that sleep disturbance plays 
a likely role in the development of anxiety symptoms and 
can help predict treatment response in patients with bipolar 
depression.22,27–29

All patients included in the current post hoc analysis 
(n = 825, 100%) were found to have 3 or more symptoms of 
anxiety at baseline, with at least 1 psychic anxiety symptom in 
all patients and at least 1 somatic anxiety symptom in 88.5% of 
patients. These findings are consistent with prior reports that 
a variety of anxiety symptoms occur frequently in association 
with bipolar depressive episodes.23,35–37 It would be useful 
for future studies to further examine the potential anxiolytic 
effects of lurasidone in a cohort of euthymic bipolar disorder 
patients with residual or comorbid anxiety symptoms, in 
order to provide more definitive information about the 
specificity of lurasidone’s putative anxiolytic properties in 
bipolar disorder patients.

Concurrent anxiety symptoms with bipolar disorders have 
been associated with a family history of mood disorders and 
early age at onset of bipolar disorder, leading to decreased 
treatment response and poorer quality of life.4,38 Moreover, 
from a pragmatic standpoint, clinicians often struggle 
to identify useful and efficacious treatments for anxiety 
symptoms in bipolar depression and may favor unstudied 
options such as SSRIs or benzodiazepines without necessarily 
appreciating that at least some existing FDA-approved 
treatments for bipolar depression may in themselves render 
anxiolytic efficacy.

It is unknown whether or not second-generation 
antipsychotics exert a class effect on treating anxiety 
symptoms in bipolar disorder. A review by Rakofsky and 
Dunlop39 observed that risperidone was no better than 
placebo in treating anxiety in bipolar disorder, while 
olanzapine appeared superior to lamotrigine. In studies of 
cariprazine for bipolar depression, concomitant anxiolytic 
efficacy using the HAM-A was evident at low doses (1.5 
mg/d) but not high doses (3.0 mg/d).17 Quetiapine dosed at 
300 or 600 mg/d was superior to placebo in reducing HAM-A 
scores in registration trials for depression, although a separate 
randomized trial of quetiapine for bipolar disorder with 

comorbid generalized anxiety disorder found no differences 
in change from baseline HAM-A scores between drug and 
placebo.40

Limitations
The current investigation has several limitations. Our 

findings are based on a post hoc analysis of monotherapy 
and adjunctive therapy placebo-controlled trials in 
patients with bipolar depression that were not specifically 
designed to investigate the role of anxiety symptoms or 
sleep disturbance in moderating and mediating treatment 
response. While these trials involved a similar patient 
population treated for 6 weeks with comparable lurasidone 
dose ranges, it is possible that response to lurasidone may 
differ for monotherapy versus adjunctive treatment.

Sleep disturbance was an effect modifier for lurasidone 
monotherapy (vs placebo) but not for adjunctive treatment 
with lithium and valproate. Given the small magnitudes of 
placebo-corrected treatment effect sizes for improvement 
in anxiety symptoms in the adjunctive therapy study (in 
both the presence and absence of sleep disturbance), there 
was a lack of statistical power for detecting the moderating 
effects of sleep disturbance in the adjunctive therapy study.

A larger change in depressive symptom severity was 
seen in placebo-treated patients with higher (vs lower) 
HAM-A scores (based on median split) at study baseline, 
leading to a small observed difference in placebo-corrected 
effect size for improvement in MADRS score between the 
higher and lower anxiety groups. A sensitivity analysis 
found that progressively higher HAM-A score thresholds 
at study baseline were associated with greater reductions in 
depressive severity in placebo-treated patients. This finding 
was likely influenced by regression-to-mean effects.

Sleep disturbance was not assessed based on a specific 
sleep disorders questionnaire or polysomnography, which 
may limit the reliability of the reported findings. Psychic 
and somatic anxiety symptoms were assessed using a single 
scale (HAM-A). It is possible that measures specific for 
these anxiety-related subcomponents would permit a more 
comprehensive assessment of these symptoms.

Given many YMRS items were rated 0 (absent) for most 
participants at study baseline, this limited the analysis of 
clustering patterns of manic/hypomanic symptoms (as 
assessed by the 11 YMRS items) and their links to sleep 
disturbance in this study sample.

In this post hoc analysis, we found mediation associations 
between changes in anxiety symptoms, depressive 
symptoms, and functioning with lurasidone monotherapy 
and adjunctive treatment over a 6-week treatment period in 
patients with bipolar depression. However, improvement in 
anxiety symptoms may reflect in part improvement in the 
underlying depressive syndrome in patients with bipolar 
depression. Importantly, there were mediation associations 
between improvement in anxiety symptoms and reduction 
in functional impairment with lurasidone monotherapy 
treatment after accounting for improvement in depressive 
symptoms.
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No multiplicity adjustments were utilized for the post hoc 
analyses included in this report. Further prospective trials 
are needed to confirm the exploratory findings reported 
here.

CONCLUSION

The current post hoc analysis findings derived from 
2 placebo-controlled trials suggest that lurasidone as 
monotherapy or adjunctive therapy with lithium or valproate 
was effective in reducing anxiety symptoms (psychic and 
somatic anxiety subcomponents of the HAM-A) in patients 
with bipolar depression presenting with comorbid anxiety 
symptoms. Improvement in anxiety symptoms was associated 
with reduction in depressive symptoms and functional 
impairment during lurasidone treatment. The presence 
of “decrease in sleep” moderated antianxiety responses 
to lurasidone monotherapy (vs placebo) treatment. This 
analysis underscores the importance of targeting concurrent 
anxiety and sleep disturbance symptoms in the treatment of 
patients with bipolar depression.
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