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Objective: We aimed to investigate the effectiveness of buspirone as an adjunctive therapy for alleviating anxiety symp-
toms in patients with depressive disorders who are already taking antidepressants.

Methods: This was an open-label prospective multicenter non-interventional observational study conducted over 12
weeks. We enrolled 180 patients diagnosed with depressive disorders according to DSM-5 criteria and Hamilton Anxiety
Rating Scale (HAMA) scores = 18. Participants were already taking selective serotonin reuptake inhibitors or serotonin-
norepinephrine reuptake inhibitors and were prescribed adjunctive buspirone. Efficacy was assessed using HAMA,
Hamilton Depression Rating Scale (HAMD), Clinical Global Impression Scale-Improvement, Clinical Global Impression
Scale-Severity, Sheehan Disability Scale (SDS), and WHO-5 Well-Being Index.

Results: The efficacy analysis included 161 patients. HAMA scores decreased significantly from 25.2 + 6.7 at baseline
to 15.4 + 8.6 at 12 weeks (p < 0.001), whereas HAMD scores decreased from 19.4 + 4.6 to 12.7 + 5.7 (p < 0.001).
WHO-5 and SDS scores showed significant improvements. The HAMA response rate was 39.1% and the remission
rate was 13.7% at 12 weeks. Adverse drug reactions were reported in 3.7% of participants. Subgroup analyses showed
no significant differences in treatment response based on buspirone dosage, baseline anxiety/depression severity, or
benzodiazepine use.

Conclusion: Adjunctive buspirone therapy effectively improved anxiety symptoms in depressed patients taking anti-
depressants, regardless of baseline symptom severity or buspirone dosage. The treatment was well-tolerated with few
adverse events. Future studies using a control group are needed.
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INTRODUCTION
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conditions have more severe and chronic symptoms and

pared to those without comorbid conditions [4]. In de-
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pressive disorder, comorbid anxiety disorder is very com-
mon [5]. According to the National Comorbidity Survey
Replication in the United States, the lifetime comorbidity
rate of anxiety disorder in patients with major depressive
disorder (MDD) is reported to be 59.2%, with a one-year
comorbidity rate of 57.5% [6]. Failure to accurately diag-
nose coexisting anxiety disorders in patients with depres-
sive disorder can affect the long-term course of the de-
pressive disorder, leading to missed opportunities for ef-
fective treatment of anxiety disorders and potentially poor
prognosis [7]. The treatment of patients with coexisting
anxiety and depressive disorders largely includes pharma-
cotherapy, psychosocial therapy, and a combination of
both [7]. In pharmacotherapy, antidepressants are gen-
erally chosen as the first-line treatment for this condition
[8,9]. Antidepressants primarily include selective seroto-
nin reuptake inhibitors (SSRIs), serotonin-norepinephrine
reuptake inhibitors (SNRIs), mirtazapine, agomelatine, and
vortioxetine [10]. Among these, SSRIs and SNRIs are ef-
fective not only for depressive disorders but also for anxi-
ety disorders [5,11]. Therefore, these medications are pre-
ferred as first-line treatments in cases of coexisting depres-
sive and anxiety disorders. Benzodiazepine class drugs,
classified as anxiolytics, are helpful in treating anxiety dis-
orders but are not effective for coexisting depressive dis-
orders, and because of concerns related to abuse and de-
pendence with long-term use, they are not suitable first-
line treatments [12].

Clinical practice guidelines for anxiety disorders rec-
ommend using SSRIs, SNRIs, or buspirone as initial phar-
macotherapy or in combination with benzodiazepine
anxiolytics for a short duration based on clinical judgment
[13,14]. Azapirone class drugs, including buspirone, have
been reported to have some antidepressant effects at high
doses in addition to their anxiolytic effects, making them a
potential choice for coexisting anxiety and depressive dis-
orders [15,16]. Buspirone was approved by the US Food
and Drug Administration as a treatment for anxiety dis-
orders in 1986 and is currently used in Korea. The exact
mechanism of the anxiolytic effect of buspirone is not
clear, but it is thought to be related to its partial agonistic
action on presynaptic serotonin 1A autoreceptors, there-
by reducing the firing of serotonergic neurons [17]. Buspi-
rone does not have an antidepressant effect in severe de-
pression but is known to have some antidepressant effect
in mild depression, especially in anxious depression [18,

19]. Additionally, buspirone partially antagonizes post-
synaptic serotonin 1A receptors, enhancing the activity of
serotonergic antidepressants [20]. However, there is still
insufficient research on the effectiveness of buspirone as a
combination therapy with antidepressants in patients with
depressive disorders. Therefore, this prospective observa-
tional study aims to investigate the effects of buspirone as
an adjunct to antidepressants in Korean patients with co-
existing anxiety and depressive disorders in a clinical set-
ting.

METHODS

Study Population and Design

This was an open-label prospective multicenter non-in-
terventional observational 12-week study that included
180 patients diagnosed with depressive disorders accord-
ing to Diagnostic and Statistical Manual of Mental Dis-
orders, Fifth Edition (DSM-5) criteria. The study was con-
ducted at 16 university hospitals in Korea. The inclusion
criteria for this study were as follows: 1) voluntarily signed
informed consent forms and agreed participation; 2)
adults aged 19 years and older; 3) diagnosis of a depres-
sive disorder according to the DSM-5 criteria; 4) Hamilton
Anxiety Rating Scale (HAMA) score of 18 or higher at en-
rollment; 5) subjects who had been prescribed SSRIs
and/or SNRIs at or above the effective dosage for 4 weeks
or more, and were found to require additional buspirone
for the management of anxiety symptoms by the inves-
tigator (the combination of one SSRI and one SNRI was al-
lowed, but the use of two or more SSRI or SNRI combina-
tions, or switching between SSRIs and SNRIs was not per-
mitted); and 6) ability to read and comprehend self-report
scales. The exclusion criteria were as follows: 1) contra-
indicated for buspirone; 2) received azapirone class anx-
iolytics, including buspirone, in the past 4 weeks; 3) ini-
tiated or had changed the dosage of benzodiazepine class
anxiolytics within the past week; 4) received psychosti-
mulants or other attention-deficit/hyperactivity disorder
(ADHD) medications in the past 4 weeks; 5) pregnant or
breastfeeding status; 6) participation in other clinical trials
within 12 weeks of the baseline; 7) risk of suicide, self-
harm, or harm to others, as assessed by the investigator;
and 8) considered inappropriate for the study by the
investigator.
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Medication

This study was designed as a non-interventional ob-
servational study, and the treatment of subjects was de-
termined individually by the investigators in their routine
clinical settings. Therefore, the study protocol did not pro-
vide consistent guidelines for specific details including
the dosage of medications. The investigators made appro-
priate determinations taking into consideration the pre-
scribing information of the medications and the psychi-
atric and medical status of the subjects. Although specific
prohibited concomitant medications were not specified,
the need to prescribe any of the following medications
would lead to study discontinuation: 1) any antidepres-
sant other than current medication during the study peri-
od; 2) newly prescribed antipsychotic drugs, mood stabil-
izers, or anticonvulsants during the study period (if the
same dosage had been maintained for at least 4 weeks be-
fore the start of the study, the dosage could be continued
during the study); 3) newly prescribed psychostimulants
or other ADHD medications during the study; 4) newly
prescribed benzodiazepines during the study (if the same
dosage had been maintained for at least 1 week before the
start of the study, the dosage could be continued or re-
duced during the study); 5) newly prescribed beta-block-
ers, including propranolol, during the study (if the same
dosage had been maintained for at least 4 weeks before
the start of the study, the dosage could be continued dur-
ing the study). In addition, other concomitant medications
with a low likelihood of impacting depressive symptoms
could be used at the discretion of the investigators. How-
ever, all concomitant medication use was documented in
the case report form.

Efficacy and Safety Assessment

Before beginning the treatment with buspirone (base-
line visit, week 0), the HAMA, Hamilton Depression
Rating Scale (HAMD), and the Clinical Global Impress-
ion Scale-Severity Scale (CGI-S) were applied. Evaluation
for the efficacy of the buspirone combination was carried
out with the HAMA, HAMD, CGI-S, and the Clinical
Global Impression Scale-Improvement (CGI-I) in weeks 4,
8, and 12. To evaluate functioning and psychosocial
well-being, the Sheehan Disability Scale (SDS) and 5-item
World Health Organization Well-Being Index (WHO-5)
were applied at baseline and week 12. The primary effi-
cacy outcome was defined as the mean change from

baseline to week 12 on the HAMA total score. Additional
efficacy measures included the mean change in HAMD,
CGlI-S, CGl-l, SDS, and WHO-5 scores and response and
remission rates on HAMA and HAMD. A response was
defined as a decrease in the HAMD or HAMA total score
= 50%. Remission was defined as HAMA or HAMD total
score < 7. All adverse drug reactions (ADRs), serious ad-
verse events (SAEs), and serious adverse drug reactions
(SADRs) occurring after the administration of buspirone
were investigated at each visit.

Statistical Analyses

The efficacy analysis set (EAS) was defined as all sub-
jects for whom data on primary efficacy outcome measure
(HAMA) were recorded at least once, and the last-ob-
servation-carried-forward (LOCF) method was applied for
endpoint analysis. All subjects who received at least one
dose of the study medication (buspirone) and attended at
least one follow-up visit were included in the safety set.
Quantitative data are expressed as mean =+ standard devi-
ation, and categorical variables are described as absolute
and relative frequencies. For the analysis of quantitative
outcome variables, a paired ¢ test and repeated measure
analysis of variance were used. For the analysis of catego-
rical variables, the chi-squared test was used.

For subgroup analysis, the subjects were categorized as
follows: low-dose group (30 mg/day or less) versus stand-
ard-dose group (more than 30 mg/day) based on the mean
daily dose of buspirone; moderate anxiety group with
baseline HAMA score of 18 to 24 versus severe anxiety
group with baseline HAMA score of 25 or higher; mild to
moderate depression group with baseline HAMD score of
less than 24 versus severe depression group with a base-
line HAMD score of 24 or higher. For subgroup analysis,
repeated measures of analysis of covariance were used for
age, sex, benzodiazepine use, baseline anxiety, and/or
depression severity as covariates. All statistical tests were
two-tailed with a significance level of 0.05.

Ethics

The study was conducted according to the Declaration
of Helsinki and Good Clinical Practices. Written informed
consent was obtained from all subjects after the subjects
were given an extensive explanation of the nature and
procedures of the study. The study protocol was approved
by the Institutional Review or Ethics Commiittees at Yeouido
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St. Mary’s Hospital (SC2000DE0149).

RESULTS

Baseline Characteristics and Medications during the
Study

In this study, a total of 180 participants were enrolled.
Among these, 17 subjects did not attend subsequent visits
following visit 1. Therefore, the number of participants in-
cluded in the safety set was 163, whereas 161 were in-
cluded in the EAS because an evaluation of the efficacy
variable was not conducted for 19 subjects after the base-
line visit. The baseline characteristics of the participants
included in the EAS are presented in Table 1. The mean
age of subjects was 39.1 + 17.2 years, and 48.5% (n =78)
were male. The baseline scores on HAMA were 25.2 +
6.7, indicating moderate to severe anxiety, and HAMD
scores were 19.4 + 4.6, indicating moderate depression.
Among the subjects, the most prevalent diagnosis was
MDD (n =129, 80.1%), followed by persistent depressive
disorder (n = 19, 11.8%) and other specified/unspecified
depressive disorders (n = 12, 7.5%). Common psychiatric
comorbidities included panic disorder/agoraphobia (n =
28, 17.4%) and other specified/unspecified anxiety dis-
orders (n = 12, 7.5%). At baseline, the most frequently
prescribed antidepressants were milnacipran (n = 43,
26.7%), escitalopram (n =42, 26.1%), and paroxetine (n =
21, 13.0%). Additionally, 31 patients (19.3%) were receiv-
ing antipsychotics or mood stabilizers, with a prevalence
of aripiprazole (n = 20, 12.4%) and quetiapine (n = 9,
5.6%). During the study period, 109 patients (67.7%) re-
ceived benzodiazepines. The average dosage of buspir-
one administered throughout the entire study duration
was 17.7 + 8.6 mg/day.

Efficacy

During the 12-week study period, HAMA scores sig-
nificantly decreased from a baseline of 25.2 + 6.7 to an
endpoint of 15.4 = 8.6 (p < 0.001, Fig. 1A). Similarly,
HAMD scores decreased from a baseline of 19.4 + 4.6 to
12.7 £ 5.7 at 12 weeks (p < 0.001, Fig. 1B), and CGI-S
scores also showed a significant reduction from a baseline
of 4.3 £0.7 to 3.2 + 1.0 points at 12 weeks (p < 0.001,
Fig. 1C). Additionally, SDS scores decreased from a base-
line of 20.3 + 10.2 points to 15.4 = 10.1 points at 12
weeks (p < 0.001, Fig. 2A), and WHO-5 scores increased

from a baseline of 5.6 + 4.4 points to 8.2 + 5.4 points at 12
weeks (p < 0.001, Fig. 2B), indicating significant impro-
vement in functioning and disability over the 12-week
buspirone treatment. The CGl-I scores at week 12 indica-
ted a minimal to much-improved status, with a score of
3.2 = 1.0. The response and remission rates evaluated
through HAMD and HAMA are presented in Figure 2. At
12 weeks, the HAMA response rate was 39.1% (n = 63),
with a remission rate of 13.7% (n = 22). The HAMD re-
sponse rate was 27.3% (n = 44), and the remission rate
was 17.4% (n = 28) (Fig. 3).

Safety

Among 180 subjects who were included in this study,
132 (73.3%) subjects completed the 12-week study and
48 (26.7%) subjects dropped out. The reason for study in-
completion was the loss of follow-up (n = 20), use of pro-
hibited concomitant medication (n = 10), discontinuation
of buspirone due to adverse events or lack of efficacy (n =
9), the decision of the investigator (n = 6), and withdrawal
of consent (n = 3). During the study, ADRs occurring after
the administration of investigational drugs were observed
in six individuals (3.7%), totaling nine incidents. There
was one incident (0.6%) of a serious adverse event, and
no instances of SADRs. One suicide attempt was recorded
following the administration of investigational drugs dur-
ing the study period. However, the causality was assessed
as ‘unlikely’. ADRs leading to discontinuation of the in-
vestigational drugs occurred in four individuals (2.5%),
accounting for seven cases. ADRs reported after the ad-
ministration of investigational drugs during the study peri-
od included nausea in three individuals (1.8%), whereas
vomiting, dizziness, somnolence, fatigue, insomnia, and
pruritus were each reported in one individual (0.6%).
ADR:s leading to premature withdrawal from the study oc-
curred in four individuals (2.5%) and involved seven in-
cidents: nausea was reported by two individuals, and
vomiting, dizziness, somnolence, insomnia, and pruritus
were each reported by one individual.

Subgroup Analysis

Among the 161 subjects in the EAS, 147 were catego-
rized into the low-dose group, with a mean daily dose of
buspirone at 30 mg/day or below, and 14 were classified
into the high-dose group, exceeding 30 mg/day. In both
groups, the HAMA total score and HAMD total score at 12
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Table 1. Baseline demographic and clinical characteristics of included subjects (total n = 161)

Variables Value
Age (yr) 39.1+17.2
Male 78 (48.5)
Education® Elementary school 13 (8.1)
Middle school 9(5.6)
High school 90 (55.9)
College degree or higher 48 (29.8)
Diagnosis Major depressive disorder 129 (80.1)
Persistent depressive disorder 19(11.8)
Other specified depressive disorder/unspecified depressive disorder 12(7.5)
Disruptive mood dysregulation disorder 0.6)
Psychiatric comorbidity Social anxiety disorder 3.7)
Panic disorder/agoraphobia 28 (17.4)
Generalized anxiety disorder 1
Other specified anxiety disorder/unspecified anxiety disorder 12(7
Obsessive-compulsive and related disorders 1.
Posttraumatic stress disorder 5.
Dissociative disorders 0.
Somatic symptom and related disorders 3.
ADHD 2.
Avoidant personality disorder 0.
Physical comorbidity Dyslipidemia 33 (20.5)

Hypertension

Diabetes mellitus

Gastrointestinal disorders

Musculoskeletal and connective tissue disorders
Hepatobiliary disorders

Neoplasms (benign, malignant and unspecified)
Respiratory, thoracic and mediastinal disorders
Cardiac disorders

—_ W _
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Anemia
Hypothyroidism
Antidepressants Milnacipran 43 (26.7)
Escitalopram 42 (26.1)
Paroxetine 21(13.0)
Sertraline 15(9.3)
Fluoxetine 16 (9.9)
Desvenlafaxine 11 (6.8)
Duloxetine 9(5.6)
Venlafaxine 5(3.1)
Antipsychotics Aripiprazole 20(12.4)
Quetiapine 9(5.6)
Olanzapine 1(0.6)
Mood stabilizers Lithium 1(0.6)
Baseline scores HAMA 25.2+6.7
HAMD 19.4 £ 4.6
CGI-S 4.3 +0.7
SDS 20.3 £10.2
WHO-5 56+4.4

Values are presented as number (%) or mean + standard deviation.

ADHD, attention-deficit hyperactivity disorder; CGI-S, Clinical Global Impression Scale-Severeity; HAMA, Hamilton Anxiety Rating Scale; HAMD,
Hamilton Depression Rating Scale; SDS, Sheehan Disability Scale; WHO-5, 5-item World Health Organization Well-Being Index.

“Data for 1 subject was missing.
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Fig. 2. Changes in (A) WHO-5 and (B) SDS scores during the study.
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Fig. 1. Changes in symptom scale scores during the study for (A)
anxiety, (B) depression, and (C) Clinical Global Impression Scale-
Severity.

Values are presented as mean =+ standard deviation.

HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depres-
sion Rating Scale; CGI-S, Clinical Global Impression-Severity.
*Statistically significant, p < 0.001.

14 -
12 -

10 A

8 .
5644
6 -

82+54*

WHO-5

Baseline Week 12

SDS, Sheehan Disability Scale; WHO-5, 5-item World Health Organization Well-Being Index.

*Statistically significant, p < 0.001.

weeks significantly decreased compared to baseline, with
no significant differences observed between the two
groups (Table 2). During the study period, 109 individuals
were included in the benzodiazepine-use group, and 52

individuals were included in the non-use group. Similar
to the low and high-dose groups, both groups exhibited a
significant reduction in HAMA and HAMD total scores at
12 weeks compared to baseline, with no significant differ-
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ences between the two groups. The moderate anxiety
group, comprising 99 individuals with a baseline HAMA
total score of 24 or below, and the severe anxiety group,
consisting of 62 individuals with a baseline HAMA total
score 25 or higher, both demonstrated a significant reduc-
tion in HAMA and HAMD total scores at 12 weeks, irre-
spective of baseline anxiety severity. No significant differ-
ences were observed between the two groups (Table 2). In
terms of baseline HAMD total score, the mild to moderate
depression group included 135 individuals with a score
below 24, whereas the severe depression group com-
prised 26 individuals with a score of 24 or above. Both
groups showed a significant reduction in HAMA and

45

Bl Week 4
40 39.1 [ Week 8
1 Week 12
35 1
301 273
25
2 224 21.1
20 1 17.4
154 143 13.7
106
10
5 4
O n T T 00 T 00 1
HAMA HAMD HAMA HAMD
response response remission remission

Fig. 3. Response and remission rate during the study.
HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression
Rating Scale.

HAMD total scores during the 12-week study period, with
no significant differences in the extent of reduction be-
tween the two groups (Table 2).

DISCUSSION

In this study, subjects with anxious depression exhi-
bited significant reductions in anxiety and depression
scores. Additionally, WHO-5 scores increased, which re-
flected improved well-being and SDS scores and sug-
gested better functioning and reduced disability. The
study reported a HAMA response rate of approximately
39% and a HAMD response of around 27%. In terms of
safety, 73% of participants completed the study, and ADRs
were observed in a small percentage of participants.
Subgroup analyses revealed that augmentation of SSRI or
SNRI treatment with buspirone improved depression and
anxiety symptoms in patients with severe depression or
anxiety at baseline to the same extent as those with mod-
erate depression or anxiety. Interestingly, the dosage of
buspirone did not affect the improvement in depression
and anxiety symptoms.

The improvement in depressive symptoms observed
with buspirone augmentation in our study is consistent
with the findings of previous studies. Earlier studies that
examined the effectiveness of buspirone in treating de-
pression suggested that buspirone offers significant bene-
fits as both a primary and adjunctive treatment for depres-
sion, with its antidepressant effects shown to be in-

Table 2. Changes in HAMA and HAMD total score during the study based on subgroup analysis

Baseline Week 4 Week 8 Week 12

Subgroups Category Scale =161 (°=152) (=155 (°=161) P value”

Buspirone dose Low dose (< 30 mg/day) HAMA  253+69 198=x77 17.2%83 15188 0.118
Standard dose (> 30 mg/day) 241+3.2 19948 20.0+x4.1 182+5.6
Low dose (< 30 mg/day) HAMD  19.6+4.6 16.1+50 142+55 125+57 0.203
Standard dose (> 30 mg/day) 17643 153x3.2 147+3.8 14546

Baseline HAMA ~ Moderate anxiety (HAMA < 24) HAMA  21.1+20 164+48 139+x54 119+x6.0 0.856
Severe anxiety (HAMA = 25) 31.8+6.3 252+78 232+84 208+94
Moderate anxiety (HAMA < 24) HAMD  17.7+39 147x43 125+46 108=x4.9 0.107
Severe anxiety (HAMA = 25) 222+41 18.0+x50 169+54 157+5.5

Baseline HAMD  Mild to moderate depression (HAMD < 24)  HAMA  238+52 187%6.6 16373 14.0+75 0.751
Severe depression (HAMD = 24) 324+8.7 252%9.2 239x9.1 223+109
Mild to moderate depression (HAMD < 24) HAMD  18.0x3.6 15.1+44 133x50 11.9+54 0.152
Severe depression (HAMD > 24) 264+23 206+46 188x50 16.8+5.0

HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale.
*Number of participants included in analysis adjusted with last-observation-carried-forward (LOCF) method.
®» value based on between-group repeated measure of analysis of covariance.
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dependent of its anxiolytic effects [21]. Subsequent stud-
ies have further explored the efficacy of buspirone in un-
treated patients with depression. In a placebo-controlled
study by Landén et a/. [22], patients with major depressive
episodes unresponsive to SSRI treatment were randomly
assigned to either buspirone or placebo augmentation for
4 weeks. The study found no statistically significant differ-
ence in response rates between the buspirone and place-
bo groups. However, an optional open-label phase showed
a 69.4% response rate to buspirone augmentation, in-
dicating potential efficacy in some patients despite a high
placebo response rate. In a double-blind, placebo-con-
trolled study by Appelberg et al. [23], patients with major
depressive episodes unresponsive to fluoxetine or cit-
alopram were treated with either buspirone or a placebo.
Results indicated a significantly greater reduction in de-
pressive symptoms in the buspirone group compared to
placebo after the first week, especially in patients with ini-
tially high MADRS scores. The sequenced treatment al-
ternatives to relieve depression (STAR*D) trial [24] also
found that buspirone augmentation for an average of 9.2
weeks in patients with MDD who did not achieve re-
mission after approximately 12 weeks of SSRI (citalopram)
treatment resulted in about a 30% remission rate (HAMD
score < 7) and a 17.1% reduction in the symptom scores
as measured by the Quick Inventory of Depressive Sym-
ptomatology. Additionally, in another double-blind pla-
cebo-controlled clinical trial by Fava et a/. [25], a combi-
nation of low-dose buspirone and melatonin significantly
improved depressive symptoms compared to placebo or
buspirone monotherapy, highlighting its potential as an
effective treatment strategy for MDD. Collectively, this
evidence suggests that buspirone augmentation can effec-
tively improve depressive symptoms.

The anxiolytic efficacy of buspirone in generalized
anxiety disorder is well established [26] and has high tol-
erability [27]. However, previous studies have also shown
that buspirone can treat comorbid depression associated
with anxiety disorders along with improvement in anxiety
symptoms. In a 6-week double-blind trial evaluated by
HAMD and HAMA [28], buspirone improved depressive
and anxiety symptoms in patients with generalized anxi-
ety disorder comorbid mild depression. In a previous meta-
analysis [29], compared to placebo, buspirone showed an
improvement in the symptoms of anxiety and depression.
Moreover, physicians measured a global improvement,

regardless of the severity of comorbid depression in gen-
eralized anxiety disorder. This evidence suggests that bus-
pirone is helpful in the treatment of comorbid depressive
symptoms as well as primary anxiety symptoms in anxiety
disorders. In this study, buspirone was also effective in
treating comorbid anxiety in patients with a primary diag-
nosis of depression. To the best of our knowledge, this is
the first study to identify the anxiolytic effects of buspirone
on anxious depression. Our findings suggest the potential
use of buspirone in depression with anxiety symptoms, in
addition to its established use for generalized anxiety
disorder.

Of the participants in this study, about half were taking
milnacipran (n = 43, 26.7%) and escitalopram (n = 42,
26.1%). In global treatment guidelines, SSRls are the rec-
ommended first-line medication for the treatment of MDD
[9,30], and this is also the case in Korea [10]. Milnacipran,
an SNRI, was the medication used most commonly for de-
pression in this study. This was probably because patients
had co-occurring anxiety symptoms at the onset of their
illness, which led physicians to choose an SNRI, or pa-
tients were switched to an SNRI because their initial SSRI
monotherapy did not improve their anxiety. Approxi-
mately 19% of patients were also taking an augmentation
drug for depression, such as antipsychotics and mood sta-
bilizers, indicating that they were less responsive to initial
treatment with SSRIs.

Another unique aspect of this study is the relatively low
dose of buspirone (17.7 + 8.6 mg/day) used throughout
when compared to previous studies of buspirone aug-
mentation with SSRIs, which have used doses as low as
20 mg/day and as high as 60 mg/day [22-24,29]. The dose
in our study is also considered low given that the recom-
mended starting dose of buspirone is 15 mg/day [21]. One
possible explanation is that our study is open-label and
low doses of medication may have been used as an ad-
junctive medication along with antidepressants. In other
words, the presence of antidepressants already being tak-
en might have made it difficult to add a relatively high
dose of buspirone. Accordingly, the use of lower doses
may have resulted in a lower rate of adverse events in this
study.

In subgroup analysis, patients did not differ in their re-
sponse to buspirone adjunctive therapy based on the se-
verity of depressive and anxiety symptoms. Furthermore,
there was no difference in response to treatment based on
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the dose of buspirone. This is consistent with previous
meta-analyses that have shown buspirone to be effective
regardless of the degree of comorbid depression or anxi-
ety in generalized anxiety disorder. This may be because
anxiety and depression are thought to be on a continuum
and to be highly comorbid, so when one improves, the
other improves in parallel [31,32]. In this study, the im-
provement in anxiety and depressive symptoms could be
attributed to the augmentation of buspirone in patients
taking SSRIs or SNRIs, which may have enhanced the
therapeutic effects of the antidepressant and buspirone.

The limitations of this study are as follows. First, this is
an open-label observational study, meaning there is no
control group. This makes it difficult to know whether
buspirone use improved anxiety symptoms associated
with depression independent of antidepressants. In addi-
tion, in this study, we did not compare the anxiolytic ef-
fects of buspirone between groups using SSRI or SNRI
monotherapy or a combination of both medications.
Second, the low dose of the drug used suggests that the
improvement in anxiety may not be due to the actual
pharmacologic mechanism of buspirone. Third, we did
not check the past drug use of the patient and resistance to
treatment. While these are important factors in determin-
ing patient prognosis and treatment effectiveness, this
study did not include these criteria in patient selection
and analysis. Finally, the number of participants was not
large, around 180, which limits the generalizability of the
results. In addition, the LOCF method used to correct for
missing values in this study may introduce bias into the re-
sults of the analysis. This may also have affected the inter-
pretation of the study results. Nevertheless, the study has
value in that it included patients using a variety of medi-
cations, including SSRIs and SNRIs, over a 12-week peri-
od at multiple sites.

In conclusion, our study found that adjunctive therapy
with buspirone effectively treated anxiety symptoms in
patients with depression taking antidepressants. In addi-
tion, it has significantly improved the quality of life for
patients. These benefits were seen regardless of the se-
verity of depression or anxiety, and the incidence of ad-
verse effects was low throughout the trial. Future research
will require larger studies with controlled groups, includ-
ing comparisons of buspirone’s anxiolytic effects in pa-
tients taking SSRIs versus SNRIs. Additionally, further in-
vestigation of the pharmacologic interactions between

antidepressants and buspirone is needed to verify the ef-
fectiveness and safety of combination therapy.
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