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Abstract

In the Cardiovascular Safety of Febuxostat and Allopurinol in Patients with Gout and Cardiovascular Morbidities
(CARES) trial conducted by White et al. (March 29 issue from NEJM), all-cause mortality and cardiovascular mortality
are found to be higher among patients randomly assigned to febuxostat compared to allopurinol, but significant flaws are
a clear lack of treat to target strategy with more powered treatment in the febuxostat arm, dysbalance with cardiovascular
risk factors selectively in again the febuxostat arm, and discontinuation of the trial regimen in over 50% of patients with
discontinuation of follow-up in about 45%. With these flaws, conclusions such as febuxostat-associated higher mortality
are potentially if not probably incorrect, and thus febuxostat to be used not as first-line therapy may well be an invalid
consequence? The paper here describes potential lessons to be taken.
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In the Cardiovascular Safety of Febuxostat and Allopurinol
in Patients with Gout and Cardiovascular Morbidities
(CARES) trial conducted by White et al. (March 29 issue
from NEJM) [1], all-cause mortality and cardiovascular
mortality are found to be higher among 6190 patients ran-
domly assigned to febuxostat compared to allopurinol; the
3098 patients who received febuxostat had lower serum
urate levels up to month 72 than the 3092 patients receiv-
ing allopurinol. However, discontinuation of the trial regi-
men occurred quite frequently: 56.6% with discontinuation
of follow-up in 45%. Still, these findings have led the au-
thors to conclude that febuxostat is associated with a
higher mortality, and have led others to conclude that
febuxostat should not be used as first-line therapy [2].
The worse outcome in the febuxostat group is considered to
be consistent with the hypothesis that depletion of uric acid,
which accounts for about 50% of total plasma antioxidant
capacity, may have unexpected deleterious effects [3]. In the
National Health and Nutrition Examination Survey
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longitudinal study, the group with the level of serum urate in
the lowest percentile had a trend toward increased cardiovas-
cular mortality [4]. A previous longitudinal observational
study in South Korea showed a similar U-shaped association
between serum urate level and mortality [5]. With the exclu-
sion of malnourishment, mortality and serum urate however
have turned out to present a J-shaped association [6]. So, it
would be premature to state that the lower serum urates are the
cause of higher mortality, but additional factors such as
malnourishment and possibly NSAID use are to be considered
in such evaluations. This shows the complex properties of the
metabolic parameter serum urate.

With a better look at the CARES data, many questions
remain. In the CARES trial, the proportion of patients with a
serum urate level below 5.0 mg per dl (0.30mmol/L) during
treatment was approximately 50% higher among patients
assigned to febuxostat than among those assigned to allopuri-
nol, this is due to difference in potency of urate lowering
capacity: allopurinol 600 mg QD is equipotent to 80 mg
febuxostat, as stated before [7], see Table 1.

In the febuxostat group, 61% is exposed to a sub 80 mg
febuxostat dose which is similar to allopurinol 100-500 mg
QD with an exposure being 96% revealing the significant
lower percentage of patients at a potent urate lowering dose,
or the alternative perspective, 38% in the febuxostat arm is
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Table 1 Equipotent urate-
lowering doses are given with
300 mg allopurinol about
equipotent to 40 mg febuxostat
with percentage of patients
receiving the respective dose in
CARES

Potency table regarding
urate-lowering effect

Allopurinol Febuxostat

100 mg QD: 0% na

200 mg QD: 22% na

300 mg QD: 45% 40 mg QD: 61%
400 mg QD: 25% na

500 mg QD: 4% na

600 mg QD: 4% 80 mg QD: 39%

na not applicable, OD per day, percentage of users

using the potent 80 mg QD febuxostat versus an equipotent
allopurinol of 600 mg in only 4% in the allopurinol arm. The
effect at a group level can be seen in the obtained serum urate
levels, i.e. serum urate < 5.0 mg/dL in Fig. 1.

Whether this firmer reduction in the serum urate level in the
febuxostat group was itself deleterious or whether it was due
to combination or association with other deleterious factors is
unclear, but it is speculative to correlate this with a more
pronounced change in antioxidant capacity due to the absolute
amount of urate being the explanation for increased mortality.
An alternative explanation is already given in dysbalancing
the treatment arms such as a more frequent exposure to non-
steroidals or more non-aspirin in the potently treated
febuxostat arm: in the appendixed tables, it is reported that
non-steroidal use is 4.8% in febuxostat vs 2.2% in allopurinol
group with a relative risk of 2.17 (p 0.032), and non-aspirin
use 5.3% vs 2.7%, relative risk 1.99 (p 0.0001). Dysbalance is
also found in percentage of patients exceeding a history of
10 years of being sufferer from gout, being obese with

BMI > 30, being male, being over 65 years of age, colchicine
use, or use of antihyperlipidemics, see Table 2.

Two major prognostic factors and seven additional nega-
tive factors are giving weight in the febuxostat arm and may
thus contribute to the unfavourable outcome in the febuxostat
arm. Final conclusions from CARES are not convincing on
the issue of febuxostat being significantly worse for the all-
cause or cardiovascular mortality, but clearly show a signifi-
cant problem in study design: lack of treat to target with un-
balanced dosing of XOi, many substeps for allopurinol, and
only major steps for the powerful febuxostat.

Interpretation of a study where two arms are treated simi-
larly i.e. equipotently to a predefined serum urate target would
need equipotent dosing steps such as 300 mg QD and 600 mg
QD allopurinol as opposed to 40 mg QD and 80 mg QD
febuxostat. Secondly, such a study needs either a
randomisation for NSAID use and colchicine/non-colchicine
use, or an interleukin 1 inhibitor in both arms. It is an interest-
ing scientific question to combine equipotent urate-lowering

percentage)of)patients at)target:)Serum)Urate <5mg/dL

70

60

50

40

30 /

20

10

3)mo 6)mo 12)mo

—a—allopurinol

24)mo

48)mo 72)mo

—a—febuxostat

Fig. 1 Percentage of patients at 5 mg/dL (0.30 mM/L) serum urate target in allopurinol arm during treatment more than10% less than in febuxostat arm
which is in line with 96% of allopurinol arm is treated with suboptimal dose whereas in febuxostat this is in 61%
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Table2 Dysbalance is found in the febuxostat vs allopurinol arms with
>2% difference in arms weighted as major and about 1% difference as
minor, but altogether negative weighting for the mortality in febuxostat-
treated arm

Allopurinol arm (%)  Febuxostat arm (%)

Major factors

NSAID use 22 4.8
Non aspirin use 2.7 53
Minor factors

Age> 65 years 4.0 6.1
Male sex 34 4.5
BMI > 30 3.1 4.1
> 10 years gout sufferer 2.7 4.1
Baseline SU>10 g/dL 6.2 7.0
DM in history 35 44
Hypertension 33 4.5

drugs for the duration of a prolonged period with an interleu-
kin 1 inhibitor, as we already know the beneficial effects of
anti-IL1: 50% reduction of attack rates with canakinumab in
CANTOS [8, 9]. In combination with IL1 blocking agents,
one may even question the need for treating the gout patient
to a strict target such as 5 mg/dL (EULAR and BSR) or 6 mg/
dL (ACR) [10].

Currently, it is premature to conclude that an increased
cardiovascular or all-cause mortality is associated with
febuxostat due to a problematic design and consequently un-
balance in the arms of CARES etc. Xanthine oxidase inhibi-
tion via febuxostat probably still is a good option, probably
most cost-effective after proof for allopurinol intolerance. IL1-
blocking drugs are still not widely available despite positive
cardioprotective effects predominantly due to pricing. Modern
randomised controlled gout studies should be treating to a
prespecified serum urate target as defined by EULAR and
ACR and for these targets equipotent doses of allopurinol
(with individual uptitration), should be compared with
febuxostat, with an adequate prophylactic regimen excluding
bias from NSAIDs. For prophylaxis, ideally an IL1-blocking
regimen should be prescribed, or colchicine which is the drug
ubiquitously available. If serum targets cannot be reached with
XOi alone, one may well need to consider combination ther-
apy with a uricosuric, as stated before [11].
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