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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Febuxostat is a xanthine oxidase inhibitor

approved for lowering serum urate levels
in hyperuricaemic gout patients. It is
extensively metabolized both by
conjugation via uridine diphosphate
glucuronosyltransferase enzymes and by
oxidation via cytochrome P450 enzymes.

WHAT THIS STUDY ADDS
• Using rosiglitazone as a CYP2C8 substrate,

we have demonstrated that febuxostat does
not impede CYP2C8 metabolic activity,
because febuxostat had no impact on
rosiglitazone pharmacokinetic parameters.
We therefore suggest that febuxostat
can be safely co-administered with
CYP2C8-metabolized drugs.

AIMS
To determine the effect of febuxostat on cytochrome P450 2C8
(CYP2C8) activity using rosiglitazone as a CYP2C8 substrate.

METHODS
Healthy subjects received febuxostat 120 mg daily (regimen A) or
matching placebo (regimen B) for 9 days along with a single oral dose
of rosiglitazone 4 mg on day 5 in a double-blind, randomized,
cross-over fashion (�7 day washout between periods). Plasma samples
for analysis of the impact of febuxostat on the pharmacokinetics (PK)
of rosiglitazone and its metabolite, N-desmethylrosiglitazone, were
collected for 120 h after co-administration.

RESULTS
Of the 39 subjects enrolled, 36 completed the study and were included
in the PK analyses. Rosiglitazone PK parameters were comparable
between regimens A and B. Median time to maximal plasma
concentration, mean maximal plasma concentration (Cmax), area under
the concentration-time curve (AUC) from time zero to the last
quantifiable concentration (AUC0–tlqc), AUC from time zero to infinity
(AUC0–•), and terminal elimination half-life for regimen A were 0.50 h,
308.6 ng ml-1, 1594.9 ng h ml-1, 1616.0 ng h ml-1 and 4.1 h, respectively,
and for regimen B they were 0.50 h, 327.6 ng ml-1, 1564.5 ng h ml-1,
1584.2 ng h ml-1 and 4.0 h, respectively. Point estimates for the ratio of
regimen A to regimen B (90% confidence intervals) for rosiglitazone
Cmax, AUC0–tlqc and AUC0–• central values were 0.94 (0.89–1.00), 1.02
(1.00–1.04) and 1.02 (1.00–1.04), respectively.

CONCLUSIONS
Co-administration of febuxostat had no effect on rosiglitazone or
N-desmethylrosiglitazone PK parameters, suggesting that febuxostat
can be given safely with drugs metabolized through CYP2C8.

Introduction

Circulating and tissue levels of urate can be elevated by
overproduction and/or underexcretion of urate [1]. Sus-

tained elevation of the tissue level of urate above the
saturation limit (approximately 6.8 mg dl-1, 400 mM) may
lead to the deposition of crystals of monosodium
urate. The acute inflammatory response to these crystals
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within joints manifests as acute attacks of gout, a
painful and debilitating arthritis [2, 3]. Reduction of urate
levels is essential for good long-term management of
gout [4, 5].

The most common mode for urate-lowering therapy in
gout is use of the xanthine oxidase inhibitors [6] febux-
ostat and allopurinol. Febuxostat is a potent, nonpurine
xanthine oxidase inhibitor [7, 8], approved in the USA [9],
Canada [10], Europe [11] and Japan [12] for the manage-
ment of hyperuricaemia in patients with gout. Clinical
studies in both healthy volunteers and hyperuricaemic
subjects with gout have demonstrated the ability of febux-
ostat to reduce serum urate in a dose-dependent manner
[13–17].

The pharmacokinetic (PK) profile of febuxostat has
been previously described in healthy subjects following
multiple oral daily dose administration of febuxostat in
the range of 10–240 mg [18]. Following administration
of a 120 mg once-daily dose of febuxostat for 14 days,
the mean maximal plasma concentration (Cmax) was
5.31 mg ml-1, and mean time to maximal plasma concen-
tration (Tmax) was 1.0 h, with a harmonic mean half-life (T1/2)
of 11.9 h [18]. Febuxostat is extensively metabolized both
by conjugation via uridine diphosphate glucuronosyl-
transferase (UGT) enzymes, including UGT1A1, UGT1A3,
UGT1A9 and UGT2B7, and by oxidation via cytochrome
P450 (CYP) enzymes, including CYP1A2, CYP2C8 and
CYP2C9, and non-P450 enzymes [9, 18].

Febuxostat undergoes metabolism by multiple CYP
pathways. As a result, clinically relevant interactions
between febuxostat and drugs metabolized by these CYP
enzymes are unlikely. However, the possibility of CYP2C8
inhibition by febuxostat was demonstrated in an in vitro
human liver microsomal study [inhibition constant (Ki) =
20 mM Teijin Pharma Ltd,Y. Adachi,T. Ambo and Y. Kametani;
unpublished data]. From clinical studies, the mean Cmax of
febuxostat following multiple 80 mg oral doses is 9.4 mM

(Takeda Global Research & Development Center, Inc.
unpublished data), which is approximately twofold lower
than the observed Ki value for CYP2C8 inhibition. Based on
the criteria given in the US Food and Drug Administration
(FDA) guidance for predicting a potential in vivo drug inter-
action using in vitro metabolism data [19] (0.1 < [I]/Ki

ratio<1, where [I] represents the plasma concentration of
the inhibitor), febuxostat may possibly affect the PK of
drugs predominantly metabolized by CYP2C8, because the
calculated [I]/Ki ratio was 0.47. Gout patients have high
rates of comorbidities and therefore high concomitant
medication use [17, 20, 21]. Knowledge of potential
drug–drug interactions due to CYP2C8 inhibition is
needed for safe co-administration of febuxostat with
CYP2C8-metabolized drugs in order to avoid increased
plasma levels and possible drug toxicity.

Rosiglitazone is an insulin-sensitizing oral antidiabetic
agent of the thiazolidinedione class used in the treatment
of patients with type 2 diabetes mellitus [22]. Rosiglitazone

is rapidly and completely absorbed, with an absolute
bioavailability estimated to be more than 99% after oral
administration [23]. The major route of rosiglitazone
metabolism is N-demethylation and hydroxylation, mainly
by CYP2C8 and to a lesser extent by CYP2C9, followed
by conjugation with sulfate and glucuronic acid [24].
Rosiglitazone has been established and recommended in
FDA guidance as a suitable agent to assess the impact of a
drug on CYP2C8 activity in human subjects [19].

The primary objective of this study was to
evaluate the effect of multiple doses of febuxostat on
CYP2C8 metabolic activity via the effects on the PK of
a single oral dose of rosiglitazone and its metabolite,
N-desmethylrosiglitazone. The secondary objective was to
assess the safety of a single dose of rosiglitazone with or
without multiple doses of febuxostat in healthy subjects.

Methods

Subjects
Qualifying healthy male and female subjects, aged
18–55 years inclusive, were enrolled after their health
status had been determined by assessments performed
during the screening period. Subjects were to have a
body mass index between 18 and 30 kg m-2 inclusive, and
normal renal function (estimated creatinine clearance
> 90 ml min-1, calculated by the Cockcroft–Gault formula).
Nonsterilized, sexually active male subjects had to use an
acceptable method of barrier contraception. In addition,
female subjects had to be either postmenopausal for at
least 2 years, surgically sterilized or, if of childbearing age
and sexually active, using an acceptable method of barrier
contraception and could not be pregnant or lactating.Sub-
jects were excluded for any one of the following reasons:
prior history of gout, xanthinuria or secondary hyperuri-
caemia; evidence of cardiovascular, central nervous
system, hepatic, haematopoietic, renal or endocrine dys-
function; serious allergy, asthma, hypoxaemia, hyperten-
sion, seizures or allergic skin rash; any finding from medical
history, physical examination or laboratory tests that
would contraindicate taking febuxostat or rosiglitazone
or that would interfere with the conduct of the study;
current or recent (within 6 months) gastrointestinal
disease; history of cancer not in remission for at least 5
years; positive test for hepatitis B or C or human immuno-
deficiency viral infection; consumption of any food or bev-
erage containing caffeine or xanthine, grapefruit or
grapefruit juice, or charbroiled foods within 14 days prior
to check-in; use of nicotine, alcohol or any prescription or
enzyme-altering medication that could interfere with the
study data; or a recent blood donation or loss of blood
volume of 450 ml or more.

Study design
This was a phase 1, double-blind, randomized, two-period
cross-over study conducted at a single clinical site in the
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USA. The study was approved by the site’s Institutional
Review Board and was conducted in accordance with
requirements of the Declaration of Helsinki and the Inter-
national Conference on Harmonization. Potential subjects
reviewed and signed informed consent forms prior to
undergoing any study procedures. Subjects were screened
for eligibility from days -28 to -1, and were eligible to
enrol if they met all of the inclusion and none of the exclu-
sion criteria. Eligibility was assessed with data collected
from complete physical examinations, electrocardiograms,
clinical laboratory evaluations and recording of demo-
graphics, social behavioural characteristics, medical histo-
ries and medication use (past and present).

Enrolled subjects were randomized 1:1 to one of two
dosing sequence groups: regimen A (period 1) followed by
regimen B (period 2) or regimen B (period 1) followed by
regimen A (period 2). Regimen A comprised febuxostat
120 mg (Uloric®;Takeda Pharmaceuticals North America,
Inc., Deerfield, IL, USA), which consisted of one overencap-
sulated 80 mg tablet and one overencapsulated 40 mg
tablet, once daily for nine consecutive days, and a single
oral 4 mg tablet of rosiglitazone (Avandia®; GlaxoSmith-
Kline, Research Triangle Park, NC, USA) on day 5. Regimen B
comprised two matching placebo capsules once daily for
nine consecutive days and a single oral 4 mg tablet of
rosiglitazone on day 5.For both periods,subjects were con-
fined until all procedures were completed, beginning on
day -1 until day 10.There was a washout interval of at least
7 days between the last dose of study drug in period 1 and
the first dose of study drug in period 2.

The safety and efficacy of febuxostat 120 mg was
extensively characterized during the febuxostat clinical
development programme, and the 120 mg dose is the
highest marketed dose worldwide (marketed in the Euro-
pean Union).Therefore, 120 mg of febuxostat was selected
for this interaction study to maximize the potential to
observe an effect of febuxostat on the pharmacokinetics of
rosiglitazone [19]. The recommended starting dose for
rosiglitazone is 4 mg daily. As rosiglitazone is a low thera-
peutic index drug, a single 4 mg dose was selected for this
study.

On days 1–9 of each period, subjects received either
febuxostat or placebo at approximately 08.00 h after a 10 h
fast, and on day 5 subjects received a single dose of rosigli-
tazone along with febuxostat or placebo. During each
period, blood samples were collected to determine febux-
ostat trough plasma concentrations predose on days 5, 6
and 7. Blood samples for the determination of rosiglita-
zone and its metabolite N-desmethylrosiglitazone were
collected at scheduled time points for 120 h following
administration of rosiglitazone on day 5. During confine-
ment, all subjects received the same standardized break-
fast, lunch, dinner and snack, except on day 5 when they
did not receive breakfast prior to or following administra-
tion of rosiglitazone. Subjects refrained from strenuous
activities or exercise during the course of study.

Pharmacokinetic sample collection
and evaluations
For the PK analyses of rosiglitazone and
N-desmethylrosiglitazone, 4 ml blood samples were
obtained on day 5 of each period within 30 min before
dosing and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, 16, 24, 36, 48,
72, 96 and 120 h post-rosiglitazone dose. The PK analyses
were performed using the WinNonlin Enterprise Ver-
sion 5.2.1 (Pharsight Co, Inc., Mountain View, CA, USA).
Plasma concentrations of rosiglitazone and its metabolite
N-desmethylrosiglitazone were determined using high-
performance liquid chromatography/tandem mass spec-
trometry assays performed by Pharmaceutical Product
Development, Inc. (Richmond, VA, USA). Briefly, in 96-well
plates, 25 ml of a 500 ng ml-1 internal standard working
solution was added to 50.0 ml aliquot of each collected
plasma sample. Analytes were then isolated through
supported liquid/liquid extraction (SLE) using 60:40
hexane/ethyl acetate, v/v. The organic solvent was then
passed through an Isolute SLE+ plate to another 96-well
plate and evaporated under a nitrogen stream at room
temperature. The resulting residue was reconstituted
with 500 ml of 50:50 acetonitrile/10 mM ammonium
acetate with 0.02% trifluoroacetic acid, v/v. The final
extractions were then analysed via high-performance
liquid chromatography/tandem mass spectrometry
detection. The detection assays were validated against
concentration ranges from 1.0 ng ml-1 to 500 ng ml-1

for the quantification of both rosiglitazone and
N-desmethylrosiglitazone. Precision and accuracy were
evaluated by replicate analyses of human plasma quality
control pools prepared at five concentrations spanning
the calibration range. Precision was measured as the per-
centage coefficient of variation (%CV) of the set of values
for each pool. Accuracy was expressed as the percentage
difference of the mean value for each pool from the
theoretical concentration. The intra-assay %CV ranged
from 2.10 to 7.59 for rosiglitazone and from 1.04 to
9.37 for N-desmethylrosiglitazone. The intra-assay accu-
racy ranged from -6.33 to 6.84 for rosiglitazone and
from -5.90 to 12.7 for N-desmethylrosiglitazone. The
lower limit of quantification for both rosiglitazone and
N-desmethylrosiglitazone was 1.00 ng ml-1.

The observed Cmax and Tmax of rosiglitazone and
N-desmethylrosiglitazone were determined from the
concentration–time profiles for all evaluable subjects for
each treatment period. The terminal elimination rate con-
stant (lz) was calculated as the negative slope of the log-
linear regression of the natural concentration–time curve
profile during the terminal phase. The area under the
plasma concentration–time curve (AUC) from time zero
to the time of the last quantifiable concentration (tlqc;
AUC0–tlqc) was calculated using the linear trapezoidal rule.
The AUC from time zero to infinity (AUC0–•) was calculated
as AUC0–• = AUC0–tlqc + lqc/lz.The terminal elimination half-
life (T1/2) was calculated as T1/2 = ln(2)/lz. The apparent oral

Febuxostat drug–drug interaction with rosiglitazone

Br J Clin Pharmacol / 74:2 / 329



clearance (CL/F; for rosiglitazone only) was calculated as
CL/F = dose/AUC0–•. The apparent volume of distribution
during the terminal phase (Vz/F; for rosiglitazone only) was
calculated as Vz/F = (CL/F)/lz.

Statistical analyses
All statistical analyses were conducted using SAS ver-
sion 9.1 or higher (SAS Institute, Cary, NC, USA). For each
regimen, descriptive statistics were used to summarize the
plasma PK parameters of rosiglitazone and its metabolite.
Only PK data from subjects who completed the both
periods were included in the summaries. Analysis of vari-
ance (ANOVA) models were performed on rosiglitazone
and N-desmethylrosiglitazone Tmax, lz, and the natural
logarithms of Cmax, AUC0–tlqc and AUC0–•, with factors for
sequence, subject nested within sequence, period and
regimen.The effect of febuxostat on the PK of rosiglitazone
and N-desmethylrosiglitazone was assessed via point esti-
mates and 90% confidence intervals (CIs) for the ratio of
the central values of Cmax and AUCs for regimen A to regi-
men B. A conclusion of ‘no effect’of febuxostat on the PK of
rosiglitazone was reached if the 90% CIs for the ratio of
rosiglitazone Cmax and AUCs central values were within the
0.80–1.25 interval [19]. ANOVA models were also per-
formed on the natural logarithms of metabolite to parent
ratios for Cmax, AUC0–tlqc and AUC0–•. The models included
factors of sequence, subject within sequence, period and
regimen. The factor of subject within sequence was
random, and other factors were fixed.

Safety analyses
All subjects who received at least one dose of study drug
were included in the safety analyses. All treatment-emergent
adverse events and clinical laboratory evaluations were sum-
marized with descriptive statistics by regimen.

Sample size
A sample size of 38 subjects (19 in each sequence
group) was planned. This allowed for up to two dropouts
(approximately 5% dropout rate), while providing at least
90% probability of concluding ‘no effect’ of febuxostat on
rosiglitazone Cmax provided the true difference between
rosiglitazone Cmax central values was no more than 5%.The
sample size was calculated using an intrasubject variance
of 0.058, which was obtained from previously published
studies [25–29]. The power for AUC was also at least 95%.

Results

Baseline demographics and disposition
of subjects
Thirty-eight subjects were randomized in 1:1 ratio into
sequence groups AB and BA. One subject withdrew from
the study after one dose due to difficult blood draw, and
was replaced by a new subject.Therefore, 39 subjects were

enrolled and dosed in this study (27 men and 12 women);
20 were in sequence AB (regimen A then B) and 19 in
sequence BA (regimen B then A). All subjects in sequence
BA completed both periods. However, three subjects in
sequence AB discontinued prematurely. One subject dis-
continued after one dose of febuxostat in period 1 owing
to poor venous access. One subject discontinued before
starting period 2 owing to an estimated creatinine clear-
ance of <90 ml min-1, and one subject discontinued owing
to elevated liver function tests. These three subjects were
excluded from the PK analysis because they did not com-
plete both periods. The sequence factor in the ANOVA
models was used to assess the possible unequal first-order
carry-over between the two periods. As the washout
period was sufficiently long, there should not be any carry-
over effect from period 1 to period 2. Hence, the imbalance
in the sequence groups should not affect assessment
of the effect of febuxostat on rosiglitazone PK. The mean
(SD) age of all subjects was 34.4 (8.88) years, and 84.6%
(n = 33) were Caucasian. Mean (SD) body mass index was
25.5 (3.07) kg m-2.

Pharmacokinetics
Mean plasma concentration–time profiles for rosiglitazone
and N-desmethylrosiglitazone are illustrated in Figures 1
and 2. The plasma concentration–time profiles for both
rosiglitazone and N-desmethylrosiglitazone when rosigli-
tazone was co-administered with febuxostat or placebo
were comparable between regimens.

Following oral co-administration of a 4 mg dose of
rosiglitazone with either febuxostat or placebo, rosiglita-
zone was rapidly absorbed with a median Tmax value of
0.5 h and eliminated with a mean T1/2 of approximately
4 h for both regimens. Table 1 summarizes the PK
parameters of both rosiglitazone and its metabolite,
N-desmethylrosiglitazone. All PK parameters for both
rosiglitazone and N-desmethylrosiglitazone were
comparable between regimen A and regimen B.
N-desmethylrosiglitazone exhibited a relatively slower
elimination from the systemic circulation, with a greater
mean T1/2 compared with that of rosiglitazone.

The bioavailability of rosiglitazone and N-
desmethylrosiglitazone in regimen A (febuxostat) vs.
regimen B (placebo) is represented in Table 2 as point esti-
mates and 90% CIs for the ratios of the central values for
Cmax, AUC0–tlqc and AUC0–•.The point estimates were close to
1, and the 90% CIs for the ratios were within the ‘no effect’
criteria of 0.80–1.25. Box plots comparing rosiglitazone
Cmax and AUC0–• values from the two treatment regimens
are shown in Figure 3.

The factor of period was statistically significant in the
ANOVA models for rosiglitazone AUCs and metabolite-to-
parent AUC ratios. Period in the ANOVA accounted for
the differences between periods. As only the subjects who
had complete data for both periods were included in the
ANOVA model, the period effect on each of the regimens
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was considered to be balanced; hence, the existence of
the period effect did not affect the comparison of regi-
men A and regimen B, but rather confirmed the appropri-
ateness of the cross-over design. The sequence factor was
statistically significant in the ANOVA models for

N-desmethylrosiglitazone AUCs. The significant test for
sequence may raise the concern of unequal carry-over
effect. However, because of the sufficient washout interval
and imbalance in the sequence group, it is very likely that
the statistically significant sequence effect was due to
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the difference of the subjects between sequence groups
and not the unequal carry-over effect. Period and
sequence factors are not statistically significant in other
ANOVA models.

Safety

Safety analyses were carried out on the 39 subjects who
received at least one dose of study drugs. The percentage
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of subjects with one or more treatment-emergent adverse
events were 30.8% (12 of 39) and 23.7% (nine of 38)
for regimens A and B, respectively. The most frequently
reported treatment-emergent adverse events, reported in
�5% of subjects for either regimen, were upper abdominal
pain (5.1 and 2.6%), flatulence (5.1 and 2.6%), nausea (5.1%
and 0), nasopharyngitis (5.1% and 0), headache (10.3 and
5.3%),dizziness (0 and 5.3%) and oropharyngeal pain (5.1%

and 0) in regimens A and B, respectively. There were no
discontinuations due to adverse events.Overall, there were
no clinically relevant changes for any laboratory value.
There were no deaths or serious adverse events in the
study.

Discussion

In vitro analysis of the effect of febuxostat on CYP2C8 activ-
ity indicated an [I]/Ki ratio of 0.47. As an estimated [I]/Ki

ratio of >0.1 is considered to be indicative of possible CYP
inhibition [19], this suggested that febuxostat could possi-
bly affect the PK of drugs predominantly metabolized by
CYP2C8 and warranted in vivo follow-up. Rosiglitazone is
an approved in vivo probe for assessing the effect of a new

Table 1
Summary of rosiglitazone and N-desmethylrosiglitazone pharmacoki-
netic parameter estimates following administration of a single 4 mg dose
of rosiglitazone co-administered with febuxostat 120 mg or matching
placebo

Regimen A (febuxostat) Regimen B (placebo)

Rosiglitazone (n = 36)

Tmax (h)* 0.50 (0.50–6.00) 0.50 (0.50–2.00)

Cmax (ng ml-1) 308.6 � 57.37 327.6 � 67.04

AUC0–tlqc (ng h ml-1) 1594.9 � 310.36 1564.5 � 296.97

AUC0–• (ng h ml-1) 1616.0 � 313.83 1584.2 � 303.82

T1/2 (h) 4.1 � 0.66 4.0 � 0.60

CL/F (l h-1) 2.6 � 0.49 2.6 � 0.51

Vz/F (l) 15.0 � 2.57 15.1 � 2.56
N-Desmethylrosiglitazone (n = 36)

Tmax (h)* 8.0 (3.0–16.0) 8.0 (4.0–14.0)
Cmax (ng ml-1) 81.9 � 11.87 83.0 � 13.39
AUC0–tlqc (ng h ml-1) 2499.1 � 450.32 2495.1 � 434.23
AUC0–• (ng h ml-1) 2541.2 � 450.24 2538.4 � 436.66
T1/2 (h) 14.9 � 2.09 15.4 � 2.45

Unless indicated otherwise, all parameters are reported as means � SD. Abbre-
viations: Tmax, time to maximal plasma concentration; Cmax, maximal plasma
concentration; AUC0–tlqc, area under the curve from time 0 to the time of last
quantifiable concentration; AUC0–•, area under the curve from time 0 to infinity;
T1/2, terminal elimination half-life; CL/F, oral clearance; and Vz/F, volume of distri-
bution. *Tmax is reported as the median (minimal minus maximal values).

Table 2
Bioavailability of rosiglitazone and N-desmethylrosiglitazone co-
administered with febuxostat relative to rosiglitazone co-administered
with placebo

Parameter Point estimate 90% Confidence interval

Rosiglitazone; regimen A vs. regimen B
Cmax 0.9447 0.8924–0.9999

AUC0–tlqc 1.0209 1.0024–1.0398
AUC0–• 1.0219 1.0032–1.0410

N-Desmethylrosiglitazone; regimen A vs. regimen B
Cmax 0.9882 0.9687–1.0081

AUC0–tlqc 1.0010 0.9829–1.0194
AUC0–• 1.0005 0.9836–1.0177

Metabolite-to-parent ratios
Cmax ratio 1.0461 0.9888–1.1067

AUC0–tlqc ratio 0.9805 0.9635–0.9977
AUC0–• ratio 0.9790 0.9627–0.9957

Abbreviations: Cmax, maximal plasma concentration; AUC0–tlqc, area under the
curve from time 0 to the time of last quantifiable concentration; AUC0–•, area
under the curve from time 0 to infinity.
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Figure 3
Box plots of rosiglitazone Cmax(a) and AUC0–• (b) following administration
of a single 4 mg dose of rosiglitazone co-administered with febuxostat
120 mg or matching placebo.The upper and lower boundaries of the box
represent the 75th and 25th percentiles, respectively.This continuous line
within the box marks the mean and the dashed line marks the median.
Error bars indicated the 90th and 10th percentiles. Filled circles represent
all data points outside the 90th to 10th percentiles
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drug on CYP2C8 activity [19] because its bioavailability is
significantly increased when administered in the presence
of a known CYP2C8 inhibitor, such as gemfibrozil, and
significantly reduced when co-administered with rifampin,
a known CYP2C8 inducer [22]. In the present study,
the PK parameters of rosiglitazone and its metabo-
lite, N-desmethylrosiglitazone, were not affected when
rosiglitazone was co-administered with febuxostat. As
febuxostat can be metabolized by various CYP isozymes,
these results are not unexpected and suggest that febux-
ostat can be co-administered with other drugs that are
metabolized by CYP2C8 without affecting their PK param-
eters. Other drugs for which CYP2C8 has a major role
in their biotransformation are as follows: amiodarone
(antiarrhythmic agent); amodiaquine and choloroquine
(antimalarial drugs); cervistatin (lipid-lowering drug); the
chemotherapeutic drug, paclitaxel; retinoic acid; repaglin-
ide and troglitazone (antidiabetics); and tazarotenic acid
[30].

Maximal plasma concentration and AUC for both
rosiglitazone and N-desmethylrosiglitazone were similar
between the febuxostat and placebo regimens. Likewise,
the T1/2 and clearance (CL/F) for both analytes were unaf-
fected by co-administration of rosiglitazone with febux-
ostat. All PK parameters observed for rosiglitazone during
this study were within the range of those previously
reported for a 4 mg dose of rosiglitazone in healthy adults
[31]. In addition, co-administration of rosiglitazone with
febuxostat was well tolerated. Therefore, febuxostat does
not alter in vivo CYP2C8 metabolic activity, suggesting that
it can be co-administered safely with drugs metabolized by
CYP2C8 without dose adjustments.
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