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Abstract Buspirone is an anxiolytic drug given at a dosage of 15 mg/day. The mecha-
nism of action of the drug is not well characterised, but it may exert its effect by
acting on the dopaminergic system in the central nervous system or by binding
to serotonin (5-hydroxytryptamine) receptors. Following a oral dose of buspirone
20mg, the drug is rapidly absorbed. The mean peak plasma concentration (Cmax)
is approximately 2.5 μg/L, and the time to reach the peak is under 1 hour. The
absolute bioavailability of buspirone is approximately 4%.

DRUG DISPOSITION Clin Pharmacokinet 1999 Apr; 36 (4): 277-287
0312-5963/99/0004-0277/$05.50/0

© Adis International Limited. All rights reserved.



Buspirone is extensively metabolised. One of the major metabolites of buspi-
rone is 1-pyrimidinylpiperazine (1-PP), which may contribute to the pharmaco-
logical activity of buspirone.

Buspirone has a volume of distribution of 5.3 L/kg, a systemic clearance of
about 1.7 L/h/kg, an elimination half-life of about 2.5 hours and the pharmaco-
kinetics are linear over the dose range 10 to 40mg.

After multiple-dose administration of buspirone 10 mg/day for 9 days, there
was no accumulation of either parent compound or metabolite (1-PP). Adminis-
tration with food increased the Cmax and area under the plasma concentration-time
curve (AUC) of buspirone 2-fold.

After a single 20mg dose, the Cmax and AUC increased 2-fold in patients with
renal impairment as compared with healthy volunteers. The Cmax and AUC were
15-fold higher for the same dose in patients with hepatic impairment compared
with healthy individuals. The half-life of buspirone in patients with hepatic im-
pairment was twice that in healthy individuals. The pharmacokinetics of buspir-
one were not affected by age or gender.

Coadministration of buspirone with verapamil, diltiazem, erythromycin and
itraconazole substantially increased the plasma concentration of buspirone,
whereas cimetidine and alprazolam had negligible effects. Rifampicin (rifampin)
decreased the plasma concentrations of buspirone almost 10-fold.

Buspirone is an anxiolytic drug, structurally
different from the benzodiazepines. Although it is
as potent as the benzodiazepines as an anxiolytic
drug, buspirone does not produce the sedation or
motor impairment found with the benzodiazepines.[1]

Chemically, buspirone is an azaspirodecanedione
derivative (fig. 1). In its hydrochloride form it has
a molecular weight of 422 and is highly soluble in
water. Buspirone is a dibasic heterocyclic compound
and has a pKa1 of 4.12 and a pKa2 of 7.32.[2]

Although the mechanism of action of buspirone
has not been established, it has been shown that
buspirone acts on the dopaminergic system in the
central nervous system (CNS) and increases stria-
tal concentrations of the dopamine metabolites
homovanillic acid and dihydroxyphenylacetic acid.[3]

Buspirone has also been shown to bind to serotonin
(5-hydroxytryptamine; 5-HT) receptors in calf hip-
pocampus.[4] Since 5-HT receptors in calf are sim-
ilar to those in humans, buspirone may bind to 5-
HT receptors in humans. The drug binds with high
affinity to 5-HT1, especially 5-HT1A, and this type
of activity is thought to be an important part of its
mechanism of action. Berlin et al.[5] demonstrated
that the psychostimulatory effect of buspirone may

be caused by its active metabolite 1-
pyrimidinylpiperazine (1-PP), an α2-adrenoceptor
antagonist, whose plasma concentration is sub-
stantially higher than that of buspirone at therapeu-
tic doses. Buspirone may also have an indirect ef-
fect on the benzodiazepine γ-aminobutyrate
(GABA)/chloride receptor complex.[6]

The recommended initial dosage of buspirone is
15 mg/day given as 2 doses.

1. Analytical Methods

Several analytical methods to measure buspir-
one and its metabolite 1-PP have been reported in
the literature.[7-16] These methods include the use
of gas chromatography,[12] gas chromatography-
mass spectrometry,[11,14,15] high performance liq-
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Fig. 1. The chemical structure of buspirone.
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uid chromatography (HPLC)[7-10,13] and liquid
chromatography coupled with mass spectrome-
try.[16] Some of the reported analytical methods can
simultaneously measure buspirone and its 1-PP
metabolite.[9-12,13]

2. Pharmacokinetics of Buspirone

2.1 Absorption

In a 2-way crossover study,[17] 8 healthy volun-
teers were given either [14C]buspirone 1mg as a
10-minute intravenous infusion or [14C]buspirone
20mg in solution orally. Blood samples were col-
lected for 24 hours and the total radioactivity and
buspirone concentrations (using radioimmunoassay)
were measured in plasma, urine and faeces. Fol-
lowing oral administration the maximum plasma
concentration (Cmax) of buspirone was about 2.5
μg/L and the time to reach this concentration (tmax)
was less than an hour (0.8 hours). The absolute
bioavailability of buspirone is about 4%.

2.2 Metabolism

Buspirone is extensively metabolised, with less
than 1% of the dose excreted unchanged. Studies
on urinary metabolites indicated that the metabo-
lism of buspirone takes place through hydroxyla-
tion on the spiro and pyrimidine rings and N-de-
alkylation of the butyl-substituted side chain.[18]

Studies have also suggested that 1-PP is a major
metabolite in plasma and may posses similar phar-
macological activity to buspirone (1 to 20% as po-
tent as buspirone).[19] Based on indirect evidence
from drug interaction studies, cytochrome P450
(CYP) 3A4 may be involved in the metabolism of
buspirone.

2.3 Distribution

The volume of distribution of the central com-
partment of buspirone is 5.3 L/kg. Plasma protein
binding of buspirone is >95% and buspirone is
bound to both albumin and α1-acid glycoprotein.[20]

2.4 Elimination

The systemic plasma clearance of buspirone is
about 1.7 L/h/kg and the mean half-life (t1⁄2) about
2.5 hours.[17]

2.5 Dose Proportionality

The pharmacokinetics of buspirone were found
to be linear over the dose range 10 to 40mg when
given orally to 24 healthy volunteers.[21]

2.6 Multiple Dose Administration

In a multiple-dose study,[22] buspirone was
given orally to 12 healthy volunteers. Each volun-
teer received buspirone 10mg on day 1, and start-
ing 36 hours after the first dose each volunteer re-
ceived 10mg every 12 hours for 9 days. On the
morning of day 10 the last dose of buspirone was
administered. Blood samples were collected on
days 1, 5 and 10 and the plasma concentrations of
buspirone and its metabolite 1-PP were deter-
mined. The results of the study indicated that
following multiple doses of buspirone for 10 days,
there is no accumulation of buspirone or its meta-
bolite in human plasma. However, it should be
noted that the overall exposure (AUC) to 1-PP in
human plasma was about 12 to 13 times higher than
to buspirone.

2.7 Effect of Food

The effect of food on the pharmacokinetics of
buspirone was evaluated in 8 healthy individuals
in a 2-way crossover design study following an
oral dose of buspirone 20mg.[23] Buspirone was
administered 15 minutes after the meal following
an overnight fast. The results of the study indicated
that food increased the area under the concentra-
tion-time curve (AUC) and the Cmax of buspirone
almost 2-fold, whereas there was negligible change
in tmax and half-life between fed and fasting states.
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3. Pharmacokinetics of Buspirone in
Special Populations

3.1 Renal Impairment

The pharmacokinetics of buspirone were inves-
tigated in 12 patients with mild to moderate renal
impairment [creatinine clearance (CLCR) <60 ml/min/
1.73m2] and in 12 healthy volunteers (CLCR ≥60
ml/min/1.73m2) following a single dose of buspir-
one 20mg.[24] Blood and urine samples from both
healthy individuals and patients with renal impair-
ment were collected for 48 hours (blood) and 54
hours (urine). Six anuric patients with chronic re-
nal failure were also given doses of buspirone
20mg between dialysis and during dialysis. These
patients required haemodialysis 3 times a week.
The first dose (termed as between dialysis) was
given 24 hours after the last dialysis of the week.
Blood samples were collected for 48 hours. At 2
days after the first dose, each anuric patient under-
went a 4-hour haemodialysis. At 2 days after this
dialysis the anuric patients were given another oral
dose of buspirone 20mg 2 hours before haemo-
dialysis (termed as during dialysis). Venous blood
samples were collected again for 48 hours.

The results of this study indicated that the Cmax

and AUC of buspirone in patients with renal im-
pairment were almost 2 times higher than those of
healthy individuals. The half-life of buspirone in-
creased by almost 2 hours in patients with renal

impairment as compared with healthy individuals.
Negligible differences in the pharmacokinetic pa-
rameters of 1-PP were observed between healthy
individuals and patients with renal impairment. In
anuric patients between dialysis, the Cmax, AUC
and half-life of buspirone were comparable with
those in renally impaired patients. The half-life and
AUC of 1-PP were almost 3 times higher than those
of healthy individuals or patients with renal impair-
ment. In anuric patients during dialysis, the Cmax

and AUC of buspirone were 3- and 4-fold higher
as compared with healthy individuals, whereas a
comparable t1⁄2 was observed between the 2 groups.
However, in anuric patients during dialysis, AUC
and half-life of 1-PP were 2- and 1.5-fold higher
than those found in healthy individuals.

In a multiple-dose study,[22] buspirone was
given orally to 12 healthy volunteers (CLCR = 98.2
ml/min/1.73m2), 6 patients with mild (CLCR = 58.0
ml/min/1.73m2), 5 patients with moderate (CLCR =
24.4 ml/min/1.73m2), and 6 patients with severe
(CLCR = 9.54 ml/min/1.73m2) renal impairment.
Each volunteer received 10mg of buspirone on day
1, and starting 36 hours after the first dose buspir-
one 10mg was given to each volunteer every 12
hours for 9 days. On the morning of day 10 the last
dose of buspirone was administered. Blood sam-
ples were collected on days 1, 5 and 10 and plasma
concentrations of buspirone and 1-PP were deter-
mined. Based on the AUC and Cmax there was no

Table I. Pharmacokinetic parameters (means ± standard deviation) of buspirone and its metabolite 1-pyrimidinylpiperazine in healthy
individuals and patients with different degrees of renal impairment.[22]  The creatinine clearance (ml/min/1.73m2) values for each of these
groups are as follows: healthy individuals, 98.2 ± 3.9; for patients with mild renal impairment, 58.0 ± 3.9 (range 40-75); moderate renal
impairment 24.4 ± 1.3 (range 20-40); severe renal impairment 9.54 ± 1.9 (<20)

Pharmacokinetic
parameter

Healthy Mild impairment Moderate impairment Severe impairment

day 1 day 10 day 1 day 10 day 1 day 10 day 1 day 10

Buspirone

Cmax (μg/L) 1.01 ± 0.87 1.08 ± 0.80 2.48 ± 2.12 5.38 ± 5.40 1.81 ± 1.17 4.03 ± 3.97 1.83 ± 1.26 4.61 ± 3.52

AUC (μg/L • h) 2.89 ± 3.40 2.91 ± 3.37 6.63 ± 4.59 13.6 ± 15.1 4.64 ± 3.70 9.58 ± 11.60 4.09 ± 3.35 11.1 ± 10.1

t1⁄2 (h) 3.18 ± 3.41 2.18 ± 1.26 12.61 ± 21.7 8.81 ± 10.3 4.34 ± 4.32 3.47 ± 2.45 2.74 ± 1.72 2.70 ± 1.68

1-Pyrimidinylpiperazine

Cmax (μg/L) 5.09 ± 1.49 7.63 ± 3.16 7.49 ± 0.72 11.50 ± 3.51 7.97 ± 2.53 15.0 ± 9.63 8.12 ± 2.18 13.5 ± 3.96

AUC (μg/L • h) 40.0 ± 22.5 39.7 ± 24.5 50.9 ± 22.2 58.9 ± 35.00 122.0 ± 109 114 ± 102 94.1 ± 48.4 96.9 ± 48.0

t1⁄2 (h) 6.29 ± 3.30 5.52 ± 2.52 6.35 ± 1.71 11.4 ± 16.3 8.90 ± 6.49 9.60 ± 5.84 9.90 ± 3.70 10.2 ± 4.46

AUC = area under the plasma concentration-time curve; Cmax = peak plasma drug concentration; t1⁄2 = half-life.
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evidence of drug accumulation in healthy individ-
uals between days 1 and 10. However, in all 3
groups of patients with renal impairment, at least
a 2-fold increase in AUC and Cmax was observed
between days 1 and 10. For 1-PP, a slight increase
in Cmax was observed in both healthy and renally
impaired patients on day 10 as compared with day
1, but the AUC in all 4 groups of volunteers was
unchanged between days 1 and 10 (see table I).

On the basis of the high intra- and inter-individ-
ual variability in the pharmacokinetics of buspir-
one, it is difficult to make a recommendation for
dosage adjustment in patients with renal failure.

3.2 Hepatic Impairment

Following a single oral dose of buspirone 20mg
in 12 patients with cirrhosis and 12 healthy indi-
viduals, the mean AUC and Cmax values were al-
most 15 times higher in the patients with hepatic
impairment.[25] Although the tmax was comparable
between the 2 groups, the mean t1⁄2 in the patients
with cirrhosis was double that of the healthy
group.

In a multiple-dose study,[22] buspirone was
given orally to 12 healthy volunteers and 6 patients
with compensated cirrhosis and 6 patients with de-
compensated cirrhosis. Each volunteer received
buspirone 10mg on day 1, and starting 36 hours
after the first dose 10mg every 12 hours for 9 days.

On the morning of day 10 the last dose of buspirone
was administered. Blood samples were collected
on days 1, 5 and 10 and plasma concentrations of
buspirone and 1-PP were determined. Almost a 10-
fold increase in the Cmax of buspirone was ob-
served in patients with compensated and decom-
pensated cirrhosis (table II). A 10- and 20-fold
increase in the AUC of buspirone was observed in
patients with compensated and decompensated cir-
rhosis, respectively. Both the single- and multiple-
dose studies indicate that a reduction in buspirone
dosage is necessary in patients with liver impair-
ment.

3.3 Effect of Age and Gender

The pharmacokinetics of buspirone were inves-
tigated in 12 healthy elderly men and women (aged
over 65 years).[26] The volunteers were given a
single oral dose of buspirone 15mg followed by a
15mg dose every 8 hours for 5 days. The pharmaco-
kinetic parameters (AUC, Cmax and tmax) after the
single and multiple doses were determined to be no
different between young (31 to 40 years) and el-
derly participants. No gender difference was ob-
served for AUC, Cmax and tmax. However, the half-
life of buspirone was 3 hours longer in females
than in males irrespective of age. In this study[26]

the mean half-life of buspirone was 11 hours in
elderly men as compared with 7 hours in elderly

Table II. Pharmacokinetic parameters (means ± standard deviation) of buspirone and its metabolite 1-pyrimidinylpiperazine in healthy
individuals and patients with hepatic impairment.[22] The patients in the compensated group were with varices (not bleeding), transient ascites
(no complications) and normal or slightly abnormal laboratory tests (alkaline phosphatase, serum glutamic pyruvic transaminase, triglycerides,
total bilirubin). The patients in the decompensated group were with varices (bleeding), complicated ascites, portal hypertension and laboratory
abnormalities 

Pharmacokinetic
parameter

Healthy Compensated Decompensated

day 1 day 10 day 1 day 10 day 1 day 10

Buspirone

Cmax (μg/L) 1.01 ± 0.87 1.08 ± 0.80 4.61 ± 3.64 9.78 ± 15.7 11.7 ± 8.66 13.0 ± 8.51

AUC (μg/L • h) 2.89 ± 3.40 2.91 ± 3.37 15.4 ± 12.5 24.8 ± 33.5 70.2 ± 65.3 54.5 ± 36.2

t1⁄2 (h) 3.18 ± 3.41 2.18 ± 1.26 11.1 ± 8.41 5.87 ± 4.51 4.70 ± 2.55 6.63 ± 2.66

1-Pyrimidinylpiperazine

Cmax (μg/L) 5.09 ± 1.49 7.63 ± 3.16 7.07 ± 3.28 8.67 ± 4.78 4.26 ± 1.59 8.44 ± 5.32

AUC (μg/L • h) 40.0 ± 22.5 39.7 ± 24.5 46.2 ± 36.9 48.4 ± 25.0 64.2 ± 53.2 64.1 ± 58.4

t1⁄2 (h) 6.29 ± 3.30 5.52 ± 2.52 5.51 ± 2.48 9.62 ± 8.99 9.26 ± 5.92 9.17 ± 5.76

AUC = area under the plasma concentration-time curve; Cmax = peak plasma drug concentration; t1⁄2 = half-life.
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women. This was found to be statistically insignif-
icant. The t1⁄2  in young males and females was not
reported. Because the half-life was estimated from
the terminal portion of plasma concentrations vs
time data, AUC may not be different in the 2 groups
yet the half-life can be, to some extent, shorter or
longer. This phenomena is not very unusual. Un-
fortunately, authors have not reported the half-life
of buspirone in young males and females in this
study.[26]

4. Drug Interactions

Buspirone undergoes extensive first-pass meta-
bolism after oral administration. The specific CYP
enzyme(s) involved in buspirone metabolism have
not been established. However, based on the re-
ported drug interactions, buspirone appears to be a
substrate for CYP3A. Buspirone interactions with
verapamil,[27] diltiazem,[27] erythromycin,[28] itra-
conazole,[28] diazepam,[29-31] cimetidine,[32] alco-
hol (ethanol),[29,33] rifampicin (rifampin),[34] alpra-
zolam[35] and haloperidol[36] have been studied and
are summarised in this section.

4.1 Verapamil or Diltiazem

Verapamil and diltiazem are inhibitors of CYP3A
and have been reported to increase plasma concen-
trations of drugs such as triazolam and midazo-
lam,[37-40] which are known substrates of CYP3A4.

Lamberg et al.[27] investigated the effects of
these calcium channel blockers on the plasma con-
centrations of buspirone. In this study, 9 healthy
individuals (8 men and 1 woman) received verapa-
mil 80mg, diltiazem 60mg or placebo 3 times daily
in a 3-way crossover fashion. On day 2 of each
treatment period, at 1 hour after the fifth dose, they
also received buspirone 10mg. The results of this
study are presented in table III. When buspirone
was administered with verapamil, the Cmax and
AUC of buspirone were both increased 3.4-fold,
whereas the Cmax and AUC of buspirone were in-
creased 4.1- and 5.5-fold, respectively, in the pre-
sence of diltiazem. However, the apparent t1⁄2β val-
ues were not affected by the presence of either
verapamil or diltiazem. It should be noted that

there was a considerable interindividual variability
in the reported interaction. Based on the results
provided it appears that 1 male participant showed
a much higher interaction compared with the other
7 males, and that the woman in the study was also
taking oral contraceptives and exhibited the least
interaction.[27]

The investigators also looked at the pharmaco-
dynamic interaction by performing several psycho-
motor tests after each blood sample was taken, up
to 8 hours after drug administration. The tests con-
ducted were the Digit Symbol Substitution (DSST),
Critical Flicker Fusion Test (CFFT), drowsiness as
assessed by visual analogue scale (VAS) and Pos-
tural Sway tests. The authors reported that the
subjective overall drug effects showed a minor im-
pairment of psychomotor performance and a statis-
tically significant difference between verapamil +
buspirone and diltiazem + buspirone compared
with buspirone given alone. There were no signif-
icant differences when verapamil + buspirone was
compared with diltiazem + buspirone.[27]

An increased frequency of adverse effects was
reported when buspirone was given in the presence
of diltiazem. The investigators concluded that the
clinical significance of the observed interaction is
unclear, but recommended that caution be exer-
cised when buspirone is coadministered with ver-
apamil, diltiazem or other inhibitors of CYP3A4.

4.2 Erythromycin or Itraconazole

Kivisto et al.[28] investigated the effects of
erythromycin and itraconazole, potent inhibitors of
CYP3A4, on the plasma concentrations of buspir-
one. In this study 8 healthy females received eryth-
romycin 500mg at 0700h, 1300h and 2100h, itra-
conazole 100mg at 0700h and 1300h or placebo at
0700h, 1300h and 2100h in a 3-way crossover
fashion. On day 4 of each treatment period, 1 hour
after the 1300 dose, they received buspirone 10mg.
The results of the pharmacokinetic study are pre-
sented in table III.

The Cmax and AUC of buspirone increased 5- to
6-fold in the presence of buspirone, whereas in the
presence of itraconazole the mean Cmax and AUC
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of buspirone increased 16- and 19-fold, respec-
tively. However, apparent t1⁄2 values were not af-
fected by the presence of either erythromycin or
itraconazole. Three participants were taking oral
contraceptives, which would be expected to inhibit
CYP3A4 additively with that caused by erythro-
mycin or itraconazole. The investigators reported
that, although the magnitude of inhibition was
greater in these individuals, as a group the inhibi-
tion was not significantly greater than in those not
taking oral contraceptives.

The pharmacodynamic interactions between
buspirone and erythromycin or buspirone and
itraconazole were studied using several tests after
each blood sample up to 8 hours after drug admin-
istration. The tests conducted were DSST, CFFT,

VAS and Postural Sway test. Psychomotor perfor-
mance was impaired in the group taking buspirone
with erythromycin or itraconazole, and an in-
creased frequency of adverse effects were reported
when buspirone was given with erythromycin or
itraconazole. Kivisto et al.[28] recommend a re-
duced dosage of buspirone when it is administered
with erythromycin or itraconazole.

4.3 Rifampicin (Rifampin)

Rifampicin is known to induce CYP3A4,[42]

and therefore has the potential to decrease the con-
centrations of drugs that are substrates of CYP3A4.
Consequently, Lamberg et al.[34] investigated the
effect of rifampicin on buspirone pharmacokinet-
ics.

Table III. Summary of changes in pharmacokinetic parameters of buspirone when coadministered with other drugs. Values are means ±
standard deviation

Buspirone
dose (mg)

AUCt 
(μg/L • h)

AUC∞ 
(μg/L • h)

Cmax 
(μg/L)

t1⁄2 
(h)

Reference

Verapamil + buspirone
Buspirone
Relative change

10 sd 21.8 ± 18.7
6.3 ± 2.3
3.3

24.3 ± 19.3
6.9 ± 2.5
3.4

8.8 ± 7.9
2.6 ± 1.0
3.4

2.6 ± 1.0
2.4 ± 0.6
1.2

27

Diltiazem + buspirone
Buspirone
Relative change

10 sd 31.1 ± 14.2
6.3 ± 2.3
5.0

36.8 ± 15.2
6.9 ± 2.5
5.5

10.3 ± 3.5
2.6 ± 1.0
4.1

3.3 ± 1.3
2.4 ± 0.6
1.4

27

Erythromycin + buspirone
Buspirone
Relative change

10 sd 16.2 ± 9.6
3.1 ± 3.3
5.22

19.5 ± 13.6
3.3 ± 3.9
5.9

5.0 ± 2.3
1.0± 0.99
5.0

2.6 ± 1.6
1.5 ± 0.23
1.7

28

Itraconazole + buspirone
Buspirone
Relative change

10 sd 48.8 ± 16.3
3.1 ± 3.3
15.8

63.2 ± 29.5
3.3 ± 3.9
19.2

13.4 ± 3.9
1.0± 0.99
13.4

2.7 ± 0.83
1.5 ± 0.22
1.8

28

Cimetidine + buspirone
Buspirone
Relative change

15 tid NA 8.9a

8.2
1.1

4.8 ± 3.0
3.4 ± 1.5
1.4

9.5 ± 8.0
24.9 ± 19.4
b

32

Rifampicin (rifampin) + buspirone
Buspirone
Decrease

30 sd 1.48 ± 0.28
20.6 ± 14.2
93%

1.64 ± 0.35
22.0 ± 15.1
93%

0.84 ± 0.23
6.6 ± 3.7
87%

1.3 ± 0.5
2.8 ± 0.7
54%

34

Alprazolam + buspironec

Buspirone
Relative change

10 tid NA 1.55 ± 1.4
1.20 ± 0.9
1.29

0.61 ± 0.6
0.55 ± 0.4
1.2

NA 35

Grapefruit juice + buspirone
Buspirone
Relative change

10 sd NA 39.80 ± 9.6
4.30 ± 1.4
9.2

8.40 ± 1.53
1.96 ± 0.74
4.3

2.70 ± 0.18
1.80 ± 0.14
1.5

41

a Geometric means.

b Half-life differences were stated as anomalous due to analytical limitations.

c Administration interval 0-8 hours steady state. 

AUCt = area under the plasma concentration-time curve from zero to time t; AUC∞ = area under the plasma concentration-time curve from
zero to infinity; Cmax = peak drug plasma concentration; NA = data not available; sd = single dose; tid = 3 times daily; t1⁄2 = half-life.
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In this study, 10 healthy individuals (5 men and
5 women) received rifampicin 600mg once daily or
placebo at 2000 in a 2-way crossover fashion. On
day 6 of each treatment period, at 1300 participants
received buspirone 30mg (the higher dose was used
to improve the determination of buspirone concen-
trations). The results of the pharmacokinetic study
are presented in table III. The Cmax and AUC of
buspirone decreased by 84 to 90%, and the half-life
decreased from 2.8 to 1.3 hours, in the presence of
rifampicin. None of the participants taking rifam-
picin had measurable buspirone concentrations at
6 hours and beyond. Women on oral contraceptives
exhibited interactions similar to those in women
not taking oral contraceptives.

The pharmacodynamic interaction was also
studied by performing tests after each blood sam-
ple. The tests conducted were DSST, CFFT, VAS
and Postural Sway test. The authors reported that
the effects of buspirone were significantly smaller
in the presence of rifampicin compared with when
given with placebo; the same was true for the ad-
verse effects reported in the study. The investiga-
tors concluded that buspirone plasma concentra-
tions would be significantly decreased when the
drug is given concomitantly with rifampicin or
other inducers of CYP3A4, such as carbamazepine
and phenytoin, and anxiolytic effects would be
greatly reduced.

4.4 Alprazolam

Alprazolam[43,44] and buspirone are both eli-
minated via oxidative metabolism, and if coad-
ministered there is the potential for competitive
metabolism which could result in increased con-
centrations of both drugs. Therefore Buch et al.[35]

investigated the effect of coadministration of al-
prazolam and buspirone on their pharmacokinetics.
In this parallel design study with 2 groups of 12
healthy men, each was given alprazolam 1mg 3
times daily or placebo with buspirone 10mg 3
times daily for 7 days. On days 8 to 14 all partici-
pants received alprazolam 1mg and buspirone
10mg 3 times daily. Buspirone, alprazolam and
their metabolites 1-PP and α-hydroxy-alprazolam

were measured for samples taken between 0 and 8
hours. The pharmacokinetics of buspirone on days
7 (buspirone alone) and 14 (coadministered with
alprazolam) are presented in table III. Coadmin-
istration of buspirone and alprazolam did not sig-
nificantly affect the pharmacokinetics of either of
these drugs, although their AUC and Cmax were in-
creased by about 10 to 29%, respectively. The me-
tabolites of the drugs were not significantly af-
fected. Thus the steady-state concentrations of
buspirone and alprazolam are not affected when
they are coadministered.

4.5 Cimetidine

Since simultaneous administration of cimeti-
dine and many benzodiazepine anxiolytics has re-
sulted in decreased clearance of the drugs,[45,46]

Gammans et al.[32] investigated the effect of coad-
ministration of cimetidine on the pharmacokinetics
of buspirone. This study was of repeat design in 10
healthy men; all participants received all treat-
ments in the same order. Each participant received
buspirone 15mg 3 times daily for 7 days, with a
washout period between days 8 and 14, then buspi-
rone 20mg 3 times daily plus cimetidine 400mg at
bedtime on days 14 to 21, and buspirone plus ci-
metidine 200mg 3 times daily plus an additional
dose of cimetidine 400mg at bedtime on days 22 to
28. On days 8 and 29 buspirone and 1-PP were
measured for samples taken between 0 and 32
hours after the last dose of buspirone. The results
of this study for day 8 (buspirone alone) and day
29 (coadministered with cimetidine) are presented
in table III.

Coadministration of buspirone and cimetidine
did not significantly affect the pharmacokinetics of
buspirone, but AUC and Cmax were increased by
about 10 to 40%, respectively. Although the mean
half-life of buspirone was about 10 hours lower
when coadministered with cimetidine, the authors
report that this anomalous result may be due to con-
centrations in the terminal phase being close to the
detectable limits. The AUC and Cmax of 1-PP were
about 12% and 33% greater, respectively, when bu-
spirone was coadministered with cimetidine.
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The pharmacodynamic interaction study was
performed using 3 tests, a manual dexterity test, the
Stroop colour-word interference test and a 5-ques-
tion VAS test of mood. The authors reported that
similar results were obtained for the 3 tests con-
ducted and effects on cognitive or psychomotor
performance were not noted. Thus the investiga-
tors concluded that clinically important interac-
tions are unlikely when buspirone and cimetidine
are coadministered.

4.6 Haloperidol

Goff et al.[47] reported that the coadministration
of buspirone and haloperidol, a potent antipsy-
chotic, increased the concentrations of haloperidol
and its metabolite [reduced haloperidol (RH)] by
26% and 83%, respectively. This increase was seen
in only 6 of the 19 patients with schizophrenia par-
ticipating in the study. Since pharmacokinetic pa-
rameters were not evaluated in this study, Huang
et al.[36] conducted a pharmacokinetic study to
evaluate the interaction when these 2 drugs were
coadministered. They concluded that coadministr-
ation of buspirone and haloperidol does not signif-
icantly alter the pharmacokinetics of haloperidol.
However, they did not measure buspirone concen-
trations or evaluate pharmacodynamic parame-
ters.

4.7 Alcohol (Ethanol)

Erwin et al.[29] studied the effect of buspirone
10mg and 20mg or diazepam 10mg on skilled per-
formance and evoked response in the presence or
absence of alcohol 0.8 g/kg in 24 healthy volun-
teers. 12 participants received the drug with an al-
coholic beverage and another 12 with a placebo
beverage. Numerous tasks were used to measure
skilled performance.

The results indicated that both doses of buspir-
one had lesser effects than diazepam or alcohol.
Buspirone had a short-acting sedative effect which
adversely affected performance in tests requiring
sustained arousal, and showed only slight additive
interaction effects when given in the presence of
alcohol. For evoked response, buspirone appeared

to reverse the effect of alcohol. Based on plasma
concentrations measured at 6 time-points within 24
hours after drug administration, the presence of al-
cohol did not affect the pharmacokinetics of buspi-
rone.

Ciraulo et al.[33] measured the subjective (Tufts
ARCI-MGB) and electroencephalographic (EEG)
response in abstinent patients with alcoholism (n =
12) and healthy volunteers (n = 5) following buspi-
rone 15mg or placebo. The results of the study in-
dicated that buspirone has minimal liability for
abuse in abstinent patients with alcoholism.

4.8 Grapefruit Juice

Lilja et al.[41] studied the effects of grapefruit
juice (a CYP3A4 inhibitor) on the pharmacokinet-
ics and pharmacodynamics of buspirone in this
randomised 2-way crossover study with 4 male and
6 female (2 of whom were taking oral contracep-
tives) volunteers. The participants received either
200ml of double-strength grapefruit juice or 200ml
of water 3 times daily for 2 days. On day 3, each
took 1 tablet of buspirone 10mg with 200ml of
grapefruit juice or water. Blood samples were col-
lected until 12 hours after buspirone administra-
tion. Several pharmacodynamic tests (DSST, CFFT,
VAS and Postural Sway test) were conducted after
each blood sample up to 8 hours after the adminis-
tration of buspirone.

The results of this study indicated that grape-
fruit juice increased the Cmax and AUC of buspir-
one by 4.3- and 9.2-fold, respectively. Pharmaco-
dynamically, only the VAS test for subjective
overall drug effect was significantly greater (p <
0.01) when buspirone was given with grapefruit
juice. Based on the pharmacokinetic and pharma-
codynamic results, the authors suggested that con-
comitant administration of buspirone with grape-
fruit juice should be avoided.

4.9 Effect of Itraconazole or Rifampicin on
an Active Metabolite

Kivisto et al.[48] investigated the effect of
itraconazole (a CYP3A4 inhibitor) or rifampicin
(a CYP3A4 inducer) on the pharmacokinetics of
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1-PP, an active metabolite of buspirone. The stud-
ies were of placebo-controlled randomised cross-
over design in healthy individuals. In the first
study, 6 participants were given oral itraconazole
200mg daily or placebo for 4 days. On day 4, bu-
spirone 10mg was given orally. In the second study,
another 6 participants received oral rifampicin
600mg or placebo for 5 days. On day 6, buspirone
30mg was given to the volunteers. Buspirone and
1-PP were measured in plasma. Itraconazole in-
creased the AUC and Cmax of buspirone 14.5- and
10.5-fold, respectively, whereas the mean AUC
and Cmax of 1-PP decreased by 50% and 57%, re-
spectively. Rifampicin did not affect the AUC of
1-PP, but increased the Cmax by 35%. Rifampicin
reduced the mean AUC and Cmax of buspirone by
91% and 85%, respectively.

This study confirms the previous observations
by Lamberg et al.[34] that rifampicin decreases the
Cmax and AUC of buspirone. Overall, the results of
the study indicate that itraconazole or rifampicin
produce relatively minor changes in the plasma
concentrations of 1-PP but produce substantial
changes in the plasma concentrations of buspirone.

5. Conclusions

Buspirone appears to be an effective drug for the
management of anxiety. Despite the fact that buspi-
rone is comparable with benzodiazepines in anxi-
olytic potency, it does not produce the adverse ef-
fects of benzodiazepines. The pharmacokinetic
data suggest that buspirone is rapidly and com-
pletely absorbed, extensively metabolised, has a
high systemic clearance and a low absolute bio-
availability. Buspirone appears to be metabolised
by CYP3A4, and its interactions with other drugs
that are either inducers or inhibitors of CYP3A4
have been documented.

The metabolite 1-PP may contribute to the ef-
fectiveness of buspirone. Renal or hepatic impair-
ment alters the pharmacokinetics of buspirone and
its metabolite 1-PP. Age and gender do not have
any clinically significant effect on the pharmaco-
kinetics of buspirone.
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