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t has been estimated that 30% to 40% of patients with
major depression do not respond to treatment with
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Background: Although case reports and open
studies have reported augmentation with buspi-
rone to be beneficial in the treatment of depres-
sion refractory to treatment with a selective
serotonin reuptake inhibitor (SSRI), a recently
published randomized, placebo-controlled,
double-blind study failed to show superiority
of buspirone over placebo in this respect.

Method: One hundred two outpatients who
fulfilled DSM-IV criteria for a major depressive
episode and who had failed to respond to a mini-
mum of 6 weeks of treatment with either fluoxe-
tine or citalopram were included in this double-
blind, randomized, placebo-controlled study.
After a single-blind placebo wash-in period of 2
weeks while continuing their SSRI, the patients
were randomly assigned to adjunctive treatment
with either buspirone, 10 to 30 mg b.i.d., or pla-
cebo for 6 weeks. Patients were assessed using
the Montgomery-Asberg Depression Rating Scale
(MADRS), the Clinical Global Impressions scale
(CGI), and visual analogue scales.

Results: After the first week of double-blind
treatment, there was a significantly greater reduc-
tion in MADRS score (p = .034) in the buspirone
group as compared with placebo. At endpoint,
there was no significant difference between treat-
ment groups as a whole, although patients with
initially high MADRS scores (> 30) showed a
significantly greater reduction in MADRS score
(p = .026) in the buspirone group as compared
with placebo.

Conclusion: Patients with severe depressive
symptoms may benefit from augmentation with
buspirone. It cannot be excluded that augmenta-
tion with buspirone may speed up the antidepres-
sive response of patients refractory to treatment
with fluoxetine or citalopram.
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I
any one antidepressant and that 10% of patients do not
receive optimal therapeutic benefit from antidepressants
in spite of maximal dose and adequate duration of treat-
ment.1,2 If a patient fails to respond to treatment with an
antidepressant, there are 3 main strategies that the clini-
cian may consider: optimization of the dose, switching to
another antidepressant, and augmentation of the used an-
tidepressant. Several augmentation strategies have been
used in clinical practice, including augmentation with
lithium,3–5 liothyronine (T3),

6 tryptophan,7 pindolol,8–14

and buspirone.
Buspirone, a serotonin-1A (5-HT1A) partial agonist

used for the treatment of generalized anxiety disorder,15

has been reported to augment the antidepressant effects of
selective serotonin reuptake inhibitors (SSRIs) in several
case reports and open, uncontrolled studies.16–24 In a re-
cently published randomized, placebo-controlled, multi-
center study of 119 refractory SSRI-treated patients with
major depressive disorder, the response rate of the pa-
tients treated with an SSRI plus buspirone was not greater
than that of patients treated with an SSRI plus placebo.25

In that study, however, the possible effect of buspirone
as an augmenting agent may have been masked by an un-
usually high placebo response, i.e., 46.7% of patients in
the placebo group versus 50.9% in the buspirone group
responded to treatment.
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The aim of the present study was to evaluate the effi-
cacy and safety of buspirone as an augmenting agent in
major depressive disorder refractory to treatment with an
SSRI. To reduce a possible placebo response, the double-
blind phase of the study was preceded by a 2-week single-
blind placebo wash-in period.

METHOD

Entry Criteria
Patients in open care, being treated or seeking treatment

for depression, 18 years of age or older, meeting DSM-IV
criteria26 for a major depressive episode were enrolled
from 13 centers in Finland. They had received fluoxetine
or citalopram for at least 6 weeks without showing an
antidepressant response according to the psychiatrist in
charge of treatment. For at least the last 4 weeks before
inclusion, their daily fluoxetine dose was at least 30 mg or
their daily citalopram dose at least 40 mg.

The exclusion criteria were psychotic or bipolar de-
pression, being regarded by the clinician in charge of
treatment to be seriously suicidal, severe neurologic or
somatic disease, mental disorder due to a general medical
condition, substance-induced disorders, and other psychi-
atric disorders (except generalized anxiety disorder and
specific phobias).

Study Design
The study was designed as a placebo-controlled,

double-blind, randomized, flexible-dose, multicenter study
with a single-blind placebo wash-in phase lasting for 2
weeks before the start of the double-blind treatment. Dur-
ing the single-blind placebo wash-in phase, patients were
assessed at inclusion, 1 week, and 2 weeks (baseline) later.
The investigators, but not the patients, were aware of the
placebo wash-in period. The double-blind phase began
immediately after baseline and lasted for 6 weeks. During
this phase, patients were assessed at weeks 1, 2, 4, and 6
after baseline.

After inclusion, no adjustments of SSRI doses were
allowed. Buspirone and placebo were administered as
tablets that were identical in appearance, the starting dose
of buspirone being 10 mg b.i.d. A flexible-dose regimen
was used with possible downward titration and maximal
upward titration of 1 tablet every third day, the maximum
dose being 60 mg/day. No other psychotropic drugs were
allowed, with the exception of occasional use of the hyp-
notics zopiclone (maximum = 15 mg/day) or zolpidem
(maximum = 10 mg/day) and a benzodiazepine corre-
sponding to a maximum of 15 diazepam equivalents per
day for patients who had been taking this benzodiazepine
for a minimum of 1 month prior to the study. Changes in
doses were not allowed during the study period.

Patients were assessed using the Clinical Global
Impressions-Severity of Illness scale (CGI-S),27 the Mont-

gomery Asberg Depression Rating Scale (MADRS),28 and
3 visual analogue scales (VAS) (“irritability,” “mood,”
and “power of initiative”). Evaluation of side effects was
based on a structured safety rating, the UKU Side Effect
Rating Scale,29 recorded at each visit.

The primary response criterion was a priori defined as
a change (improvement) in CGI-S score of 2 points or
more. Patients fulfilling this response criterion during the
placebo phase were to be excluded from the study after
the single-blind phase. The primary assessment was based
on the last observation carried forward (LOCF) according
to the principle of intention to treat. All patients with at
least 1 evaluation after baseline were included in this
analysis.

Post hoc analyses were made for patients with rela-
tively low (< 25), intermediate (25–30), and high (> 30)
MADRS scores at inclusion.

Statistics
Mean values and standard deviations (SD) were calcu-

lated. For the comparison of the number of responders and
nonresponders in each treatment arm, a 2-tailed chi-square
test was used. For comparison of differences in percent-
age changes from baseline in MADRS, VAS, and UKU
scores between treatment arms, Kruskal-Wallis 1-way
analysis of variance (ANOVA) was used. Spearman cor-
relations were used for correlating changes in MADRS
scores with initial MADRS scores.

Ethical Considerations
The trial was carried out according to the Helsinki

Declaration. Patients were recruited to the study on a vol-
untary basis; informed written consent was given by all
patients after the nature of the study had been fully ex-
plained. The study protocol, including inclusion of pa-
tients into the study, was authorized by the Ethics Com-
mittee of the Psychiatric Clinic of the Helsinki University
Central Hospital (Helsinki, Finland).

RESULTS

One hundred thirteen patients were enrolled in the
study. Of these, 11 patients were excluded from the analy-
sis for various reasons. Five patients were removed from
the study during the placebo wash-in phase: 2 were re-
moved because of protocol violation, 1 did not show up at
baseline, and 2 withdrew their informed consent. No pa-
tients were removed from the study because of treatment
response (change in CGI-S score ≥ 2). Six more patients
(3 in the buspirone and 3 in the placebo group) were
removed from the study because of protocol violation be-
fore week 1.

One hundred two patients had at least 1 evaluation
after the placebo wash-in phase and were included in the
final analysis. Of these, 92 completed the study. Four
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patients left the study after week 2 of the double-blind
phase: 1 buspirone patient left because of red spots in the
throat, 1 buspirone patient moved to another district, 1
placebo patient left because of a suspected angina pectoris
attack, and 1 placebo patient left because her spouse
threw away her study medication. Six patients discontin-
ued after the visit at week 4: three patients (1 taking bu-
spirone, 2 taking placebo) did not show up at the last visit
(week 6), 2 patients treated with placebo (of which 1 re-
ported lack of efficacy) stopped taking the study medica-
tion, and 1 patient (taking placebo) discontinued because
of heavy misuse of alcohol.

Of the 102 patients included in final analysis, 51 pa-
tients—19 men and 32 women aged between 19 and 74
years (mean = 44 years) with a mean duration of illness of
2.5 years (range, 0.13–25 years) and a mean treatment
time with SSRI of 1.2 years—were randomly assigned to
receive augmentation with buspirone, while 51 patients
with an identical sex ratio (19 men and 32 women) and a
mean age of 44 years (range, 18–61 years) were randomly
assigned to placebo. In the buspirone group, 28 patients
received citalopram (mean dose = 40.0 mg/day) and 23
patients  received fluoxetine (mean dose = 33.9 mg/day),
while 27 patients in the placebo group received citalo-
pram (mean dose = 40.7 mg/day) and 24 patients received
fluoxetine (mean dose = 35.4 mg/day). No statistically
significant differences in the inclusion or baseline param-
eters were observed between the treatment groups. The
mean ± SD dose of buspirone was as follows: week 1,
35 ± 5 mg; week 2, 39 ± 2 mg; week 4, 48 ± 10 mg; week
6, 48 ± 10 mg (LOCF, 47 ± 11 mg).

Efficacy
A significant (p < .001) reduction in MADRS total

scores in both groups was observed during single-blind
placebo wash-in (score at inclusion compared with base-
line), confirming the impact of placebo effect even in
SSRI-refractory depressed patients.

After the first week of double-blind treatment, there
was a statistically significant (p = .034) greater reduction
in MADRS total score compared with end of single-blind
placebo phase (baseline) in the buspirone group (11.1%;

mean ± SD = 2.9 ± 3.8 MADRS points) compared with
the placebo group (3.6%; 0.9 ± 3.5 MADRS points). This
effect was not statistically significantly different for
women versus men or for patients taking citalopram com-
pared with patients taking fluoxetine. No other statisti-
cally significant differences between treatment groups as
a whole were observed during the study. According to the
a priori response criterion (a reduction of CGI-S score
at inclusion ≥ 2), 17 (33%) of the 51 patients taking bu-
spirone and 16 (31%) of the 51 placebo patients were
responders.

In the buspirone group, a clear-cut positive correlation
between MADRS score at inclusion and change in
MADRS score from baseline to LOCF was observed
(r = 0.4, p = .004), indicating that patients with initially
higher MADRS scores tended to respond with greater
reduction in their MADRS scores at LOCF. No such cor-
relation was observed in the placebo group (r = 0.019,
p = .894). To further analyze this correlation, patients
were stratified into 3 groups: those with an initial MADRS
score < 25 (low), those with an initial MADRS score of
25 to 30 (intermediate), and those with an initial MADRS
score > 30 (high).

In this analysis, patients with an initially high MADRS
score responded with a significantly greater reduction in
MADRS score at LOCF in the buspirone group compared
with the placebo group (Table 1).

MADRS scores throughout the study for all patients
and for patients with an initially high MADRS score
(> 30) are shown in Figure 1. Except for week 2, the re-
duction in MADRS score tended to be or was signifi-
cantly greater in the buspirone group compared with the
placebo group for patients with an initially high MADRS
score.

Safety
Overall, 16 patients, 6 in the buspirone group and 10 in

the placebo group, discontinued the study after the begin-
ning of the double-blind phase. No serious adverse events
were observed. No statistically significant differences
were observed in UKU scores between treatment groups
throughout the study.

Table 1. Change (mean ± SD %) in MADRS Score by MADRS Score at Inclusion During Augmentation of SSRI
Treatment With Buspirone or Placeboa

Week 1 LOCF

MADRS Score Buspirone Placebo Buspirone Placebo

at Inclusion % Change N % Change N p Value % Change N % Change N p Value

< 25 (low) 8.0 ± 12.7 18 7.0 ± 10.0 18 .677 21.8 ± 22.8 18 33.7 ± 20.7 15 .206
25–30 (intermediate) 13.9 ± 8.8 21 6.7 ± 9.8 18 .044 31.5 ± 18.9 21 41.7 ± 25.8 18 .120
> 30 (high) 10.3 ± 10.0 12 –0.9 ± 9.8 18 .090 37.5 ± 23.1 12 18.2 ± 17.2 18 .026
All patients 11.1 ± 11.8 51 3.6 ± 9.4 51 .034 30.5 ± 23.8 51 30.8 ± 23.5 51 .794
aAbbreviations: LOCF = last observation carried forward, MADRS = Montgomery-Asberg Depression Rating Scale, SSRI =
selective serotonin reuptake inhibitor. Baseline defined as the end of the 2-week placebo wash-in; week 1 defined as the end of 1
week of SSRI + buspirone or SSRI + placebo. Change (mean ± SD %) in MADRS score was calculated as percentage of baseline
MADRS score.
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DISCUSSION

No significant differences in side effects or dropout
rates were observed between patients taking buspirone or
patients taking placebo. Thus, buspirone seems to be a
safe adjunctive to citalopram or fluoxetine in patients with
refractory depression. In fact, more patients (10 vs. 6) in
the placebo group discontinued the study prematurely.
Although no patient was regarded as a responder during
the placebo wash-in period according to the a priori crite-
ria, a clear-cut decrease in MADRS total score was seen
in the single-blind phase of this study. This decrease was
probably a placebo response, even if one cannot exclude a
late response to the SSRI treatment in spite of the fairly
long pretreatment period (a minimum of 6 weeks, and an
average of about 1 year before the beginning of the pla-
cebo wash-in).

Patients taking buspirone had a greater reduction in
MADRS score after the first week of treatment compared
with patients taking placebo, which indicates that buspi-
rone may speed up the antidepressant response of patients
taking SSRIs. The present study was, however, not de-
signed to detect an early treatment response, and therefore
it is also not possible to estimate the magnitude of this
speed-up. No difference in antidepressant response was
observed at LOCF between treatment groups according to
the a priori efficacy parameter (CGI-S score) or the other
efficacy parameters (MADRS and VAS scores). The mag-
nitude of response in the placebo augmentation group was
a 30.8% decrease in MADRS score in spite of the initial
2-week placebo period, reflecting the importance of unspe-
cific, placebo-like effects in this kind of patient sample and
possibly also a gradual SSRI-induced time-dependent de-
cline in depressive symptoms. The study by Landén et al.25

reported an even higher placebo response, with a reduc-
tion in MADRS score of 40%. In the present study, patients

were seen by the investigator every second week during
the last month of the study, which may have reduced the
placebo response relative to the study by Landén et al.,25

in which patients were seen every week throughout the
study.

Interestingly, buspirone seemed to be better than pla-
cebo for patients with initial MADRS scores over 30
throughout the double-blind phase of the study and at
LOCF (with the exception of 2 weeks after the beginning
of the double-blind phase). This difference may indicate
that patients who benefit from augmentation with buspi-
rone are those with relatively severe depression. One
could argue that a tendency for patients with initially
higher MADRS scores to exhibit relatively larger changes
in MADRS scores simply reflects a regression toward the
mean. However, this phenomenon was seen in the buspi-
rone group only; in the placebo group, no significant cor-
relation between initial MADRS score and change in
MADRS score was observed. In fact, the largest percent-
age response in the placebo group was seen in patients
with an initially intermediate MADRS score, followed by
patients with an initially low MADRS score.

It is concluded that adjunctive buspirone may be a use-
ful treatment option for patients with severe depressive
symptoms suffering from SSRI-refractory major depres-
sive disorder and that although buspirone was not differ-
ent from placebo in efficacy in a larger group of outpa-
tients in the long run, one cannot exclude a faster onset of
recovery from depressive symptoms due to adjunctive bu-
spirone. Further studies that focus on speed of onset of
treatment response and severely ill depressive patients
and possibly include hospitalized patients are, however,
needed to verify these conclusions.

Drug names: buspirone (BuSpar), citalopram (Celexa), diazepam (Val-
ium and others), fluoxetine (Prozac), liothyronine (Cytomel, Triostat),
zolpidem (Ambien).

Figure 1. Mean MADRS Total Score for SSRI-Refractory Patients at Inclusion, After 1 (wash-in) and 2 Weeks of Placebo Wash-in
(baseline), and After Weeks 1, 2, 4, and 6 of Augmentation With Either Buspirone or Placeboa

aAbbreviations: MADRS = Montgomery-Asberg Depression Rating Scale, SSRI = selective serotonin reuptake inhibitor.
*p < .1. †p < .05.
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