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Background: Gout is a common disease and is usually treated with uric acid-
lowering drugs (the most commonly used of which are febuxostat and
allopurinol). However, the cardiovascular safety of febuxostat and allopurinol
is still controversial. The purpose of our study is to evaluate the cardiovascular
safety of the two drugs in patients with gout using one-stage and two-stage
meta-analysis.

Methods: PubMed, Embase, CBM, CNKI, WanFang, Central, and VIP were
searched from inception to 30 January 2022. Randomized controlled trials
which evaluated the cardiovascular safety of febuxostat or allopurinol for
treating patients with gout were included. Based on the Kaplan—Meier
curves of the two studies, individual patient data (IPD) were extracted and
reconstructed. We used time-varying risk ratios (RRs) to summarize time-to-
event outcomes, and the RRs of MACE incidence, cardiovascular mortality, and
all-cause mortality were calculated by a multi-level flexible hazard regression
model in 1-stage meta-analyses. p values were calculated using a log-rank test.
At the same time, using the reconstructed IPD, we performed 2-stage meta-
analyses to inform the quantitative estimates of time-specific relative risks at the
six time points (1, 2, 3, 4, 5, and 6 years) based on a random-effects model.

Results: Two RCTs with 12,318 participants were included. In the incidence of
major adverse cardiovascular events between the two regimens, there was no
significant difference [RR = 0.99 (95% CI, 0.89-1.11), p = 0.87]; at the same time,
there was no significant difference in cardiovascular mortality [RR = 1.17 (95% ClI,
0.98-1.40),p = 0.08] or all-cause mortality [RR = 1.03 (95% Cl, 0.91-1.17),p =
0.62]. In terms of 2-stage meta-analyses, there was no significant difference in
any outcomes at any time point (moderate-to low-certainty evidence).

Conclusion: In patients without atherosclerotic disease, febuxostat likely has a
similar cardiovascular profile to allopurinol. However, in patients with a history
of cardiovascular disease, allopurinol treatment is associated with less
cardiovascular mortality as compared with febuxostat.

Systematic Review Registration: https://www.crd.york.ac.uk/prospero/
#loginpage, identifier PROSPERO, CRD42022325656.
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1 Introduction

Gout is a metabolic disease, caused by elevation of serum
urate level (Scuiller et al., 2020). The prevalence of gout in the
world ranges from 0.68%-3.90% and is still increasing steadily
(Dalbeth et al., 2021). Previous evidence showed that gout is a
risk factor which can lead to cardiovascular disease (Krishnan
et al., 2006; Kuo et al., 2010; Clarson et al., 2015a; Clarson et al.,
2015b; Mouradjian et al., 2020). It is common that patients with
gout also suffer from cardiovascular disease, and about 74% of
patients have hypertension, 10% had a history of stroke, and 14%
have a history of myocardial infarction (Zhu et al, 2012). In
addition, the risk of death in patients with gout may be increased
because of cardiovascular disease (Choi and Curhan, 2007).
According to clinical guidelines in many countries, febuxostat
and allopurinol are recommended as first-line drugs for
treatment of gout (Yamanaka, 2011; Hui et al., 2017; Richette
et al., 2017; FitzGerald et al., 2020). Allopurinol, a xanthine
oxidase inhibitor, is considered one of the most effective uric
acid-lowering drugs and is often used to treat chronic gout (Seth
et al, 2014). Febuxostat reduces uric acid production by
effectively and selectively inhibiting two forms of xanthine
oxidase. With the approval of febuxostat in 2009, clinicians
have a wider selection of drugs to treat gout (Bardin and
Richette, 2019).

According to published randomized controlled trials,
febuxostat is a more effective option than allopurinol (Becker
etal., 2005). However, in 2017 and 2019, the U.S. Food and Drug
Administration (FDA) issued two warnings, indicating that
febuxostat might increase cardiovascular mortality and all-
cause mortality compared with allopurinol in patients with
gout (FDA, 2017; FDA, 2019). In addition, two randomized
controlled trials with large sample size and long follow-up that
focused on the cardiovascular safety of febuxostat and allopurinol
received inconsistent conclusions (White et al., 2018; Mackenzie
et al., 2020). Previous meta-analysis indicated that allopurinol
prevents cardiovascular disease in patients with gout (van der Pol
et al,, 2021); however, any potential difference in cardiovascular
safety between febuxostat and allopurinol should be interpreted.
So, in this meta-analysis, we focused on time-event data which
evaluated the cardiovascular safety of febuxostat and allopurinol
using reconstructed individual-patient data.

2 Methods

We followed the PRISMA-IPD (Preferred Reporting Items
for Systematic reviews and Meta-Analyses of individual
participant data) when carrying out this research and reported
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the results (Stewart et al., 2015). We registered this study in
PROSPERO (CRD42022325656).

2.1 Literature search and eligible criteria

With a combination of keywords (gout; allopurinol;
febuxostat; drug therapy; randomized controlled trials), we
searched PubMed, Embase, CBM, CNKI, WanFang, Central,
and VIP comprehensively from inception to 30 January
2022 for relevant studies. In addition, we also searched
ClinicalTrials.gov from inception to 30 January 2022 for
unpublished data and screened reference lists of eligible
studies to identify potential eligible studies.

The inclusion criteria: 1) participants: adult patients
(>18years) with gout. 2) febuxostat. 3)
Comparison: allopurinol. 4) Outcomes: MACE (major adverse

Interventions:

cardiovascular events; a composite endpoint of cardiovascular
death, non-fatal myocardial infarction, non-fatal stroke, and
urgent revascularization for unstable angina), cardiovascular
death, and all-cause death. 5) Study design: randomized
controlled trials with Kaplan-Meier curves and had a follow-
up of at least 52 weeks.

The exclusion criteria: 1) asymptomatic hyperuricemia, acute
gout, and secondary gout. 2) Studies published in a language
which is not Chinese or English. 3) Studies with missing data and
with than MACE
cardiovascular mortality, and all-cause mortality. 4) Patients

studies outcomes other incidence,
with moderate or severe hepatic impairment (value, ascites,

lower limb edema, icterus, and alanine aminotransferase
(ALT) or aspartate aminotransferase (AST) > 3x reference or
increased prothrombin time >2x reference value). 5) Patients
with severe renal impairment (eGFR <15 ml/min). 6) Patients
with diseases that seriously affect the outcome indicators (such as
immune  diseases, diseases,

hematological malignant

tumors, etc.).

2.2 Screening process, data extraction,
and risk of bias

First, two researchers (XG and SZ) searched databases
according to keywords and imported literature into EndNote
and then browsed titles and abstracts roughly according to the
inclusion and exclusion criteria. For potentially relevant studies,
we downloaded the full text of the literature and then read it
carefully to decide whether to include it or not. After all the
remaining literatures were screened, the entire process is drawn
into a flowchart and displayed in the results. Any discrepancies in
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the screening process will be resolved through the intervention of
the third researcher (NS).

Two reviewers (XG and SZ) used R 4.1.3 to extract data from
Kaplan-Meier curves in two randomized controlled trials (RCT's)
and then reconstructed individual patient-based data (IPD)
using an R package IPDfromKM (Guyot et al., 2012; Lee et al.,
2020).

The study used the revised Risk of Bias 2.0 to evaluate the risk
of bias (Sterne et al., 2019). Two members (XG and SZ)
independently assessed the risk of bias according to the
evaluation method in the tool. After assessment, they cross-
checked and made a three-line table to display the results. Any
disagreements were resolved by consultation with the third
investigator (NS).

2.3 Certainty of evidence assessment

the GRADE
Assessment, Development, and Evaluation) framework, two

Using (Grading of Recommendations
authors assessed the certainty of evidence based on five
domains (risk of bias, inconsistency, imprecision, publication
bias, and indirectness) and then rated the certainty for each
outcome as high, moderate, low, or very low (Guyatt et al., 2008;
Zeng et al., 2021).

2.4 Statistical analysis

First, by the
reconstructed IPD to evaluate the qualitative trend of the

we performed 1-stage meta-analyses
relative effects over time. Risk ratios (RRs) were used to
summarize time-to-event outcomes (that is, MACE (major
adverse cardiovascular events; a composite endpoint of
cardiovascular death, non-fatal myocardial infarction, non-
fatal stroke, and urgent revascularization for unstable angina),
cardiovascular death, and all-cause death] and calculated by
using the multi-level flexible hazard regression model (Tierney
et al.,, 2007). p values were calculated using the log-rank test
(Bland JM, 2004). The result will be presented as Kaplan-Meier
curves.

In addition, using the reconstructed IPD, we also performed
2-stage meta-analyses to evaluate the quantitative estimates of
time-specific relative risks at the six time points (1, 2, 3, 4, 5, and
6years) and robustness of the results. All analyses were
completed using the R 4.1.3 (meta-package), and the results
will be presented as forest plots.

2.5 Role of the funding source

The study design, data collection, data synthesis, and analysis
or interpretation were not influenced by funding sources.
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3 Results
3.1 Characteristics of eligible studies

According to the inclusion criteria, we found two eligible
randomized controlled trials totaling 12,318 participants in our
systematic review (Figure 1). The two inclusion trials were the
febuxostat versus allopurinol streamlined trial (FAST) and the
cardiovascular safety of febuxostat and allopurinol in patients
with gout and cardiovascular morbidities (CARES) trial. The
patients in the two trials were all gout patients with
cardiovascular comorbidities.

In FAST, 6,128 patients were left in an intention-to-treat
analysis (3,063 in the febuxostat group and 3,065 in the
allopurinol group) and were followed for a median of
1,467 days (IQR1029-2052). The primary composite endpoint
was the first occurrence of hospitalization for non-fatal
myocardial infarction or biomarker-positive acute coronary
syndrome; non-fatal stroke (whether reported to have led to
hospitalization or not or to have occurred during a
hospitalization); or death due to a cardiovascular event. The
conclusion is that the cardiovascular safety of the two drugs has
no statistical difference.

In CARES, 6,190 patients were assigned randomly to receive
febuxostat (n = 3,098) or allopurinol (n = 3,092), and median
follow-up time was 32 months (maximum, 85 months). The
primary outcome was a composite of cardiovascular death,
non-fatal myocardial infarction, non-fatal stroke, or urgent
revascularization for unstable angina. The conclusion is that the
cardiovascular safety of febuxostat is better than that of allopurinol.

The baseline characteristics of the included studies are
summarized in Table 1.

3.2 Risk of bias of included studies

According to ROB 2, one study (FAST) was evaluated at high
risk of bias in the domain of the randomization process, and the
other study (CARES) was evaluated at low risk of bias in all
domains (Table 2).

3.3 Results of 1-stage meta-analysis

Two randomized controlled trials (including 12,318 patients)
provided Kaplan-Meier curves in the study. In the incidence of
major adverse cardiovascular events between the two regimens,
0.99 (95% CI,
0.87]; at the same time, there was no

there was no significant difference [RR =
0.89-1.11), p =
significant difference in cardiovascular mortality [RR = 1.17
(95% CI, 0.98-1.40),p = 0.08] or all-cause mortality [RR =
1.03 (95% CI, 0.91-1.17),p = 0.62]. The curve fitting results
are shown in Figure 2.
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Records identificd from database scarching (n=2432):
PubMed (n=266)

Embase (n=331)

CENTRAL (n=169)

CBM (n=618)

CNKI (n=162)

= Wan Fang (n=881)

— VIP (n=5)

10.3389/fphar.2022.998441

Additional records identified through
ClinicalTrials.gov (n=50)

]

| Records after duplicates removed (n=1645) |

Records excluded (n=1556)

‘ Full-text articles assessed for eligibility (n=89) |

FIGURE 1
Flow diagram of literature search and selection.

TABLE 1 Baseline characteristics of each included study (n = 2).

Full-text articles excluded (n=87):
No relevant outcomes (n=6)
Unable to get full text or results (n=3)

Study included (n=2)

Poor quality studies (n=47)

Not RCT (n=2)

Ineligible Patients (n=3)

No Kaplan-Meier curves (n=26)

Author  Number Patient Male Age Intervention Follow- Baseline  Outcome
(year) (F/A) proportion up serum
o . .
(%) F A F A time uric
acid
White 2018 3,098/3,092  Patients with 83.94 64.0, 65.0, 40 mg/ 300 mg/ Median 0.518 mmol/ ®@®
(CARES) gout and (58.0, (58.0, day-80 mg/ day-600 mg/ 136 weeks; L
cardiovascular and and day day maximum
disease 71.0) 71.0) 364 weeks
Mackenzie 3,063/3,065  Patients with 85.26 71.0 + 70.9 + 80 mg/ 100 mg/day Median 0.297 mmol/ DO B®
2020 gout 6.4 6.5 day-120 mg/  -900 mg/day  follow-up L
(FAST) day time was
1,467 days

F, febuxostat; A, allopurinol; @, all adverse cardiovascular events during follow-up and treatment (a composite endpoint of cardiovascular death, non-fatal myocardial infarction, non-fatal
stroke, and urgent revascularization for unstable angina). @ Cardiovascular death (death due to cardiovascular causes during follow-up and treatment). ® All-cause death (death due to

any cause during follow-up and treatment).

TABLE 2 Risk of bias assessment results.

Study R D Mi Me S o

Low risk of bias White (2018) . . . . . .
High risk of bias Mackenzie (2020) . ‘ . . . ‘

R: bias arising from the randomization process; D: bias due to deviations from intended
interventions; Mi: bias due to missing outcome data; Me: bias in measurement of the
outcome; S: bias in selection of the reported result; O: overall risk of bias. : Low risk
of bias; ‘: High risk of bias.

3.4 Results of 2-stage meta-analysis

The results suggested that febuxostat was not associated
with a statistically significant increase at all times in the risk of
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MACE, cardiovascular mortality, and all-cause mortality
(moderate-to low-certainty evidence). In cardiovascular
mortality, we found significant heterogeneity at 5 years (12 =
53%, p = 0.14) and 6 years (12 = 70%, p = 0.07). In all-cause
mortality, we found significant heterogeneity at 3 years (I2 =
61%, p = 0.11), 4 years (I2 = 80%, p = 0.02), 5 years (12 = 84%,
p = 0.01), and 6years (I2 = 88%, p < 0.01). Because of
heterogeneity between two RCTs, we used random-effects
models. (Table 3 and Appendix Figure 3).

4 Discussion

To compare the cardiovascular safety of febuxostat and
allopurinol in patients with gout, we conducted 1-stage meta-
analysis based on reconstructed individual patient data and 2-
stage analysis at different time points. The result indicates that,
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MACE:
Strata Allopurinol == Febuxostat

015
® RR=0.96 (0.86, 1.08)
E 010 P=0.54
2
H
-
E
s
3

005

000

3 7 % ® E) 7
Time
Number at risk

- 6157 5431 4643 3453 2372 1530 858
S
@ Fetuostat] 6161 5418 4669 3447 2438 1569 864

3 k3 % % & ® %
Time

Cardiovascular death:

Strata Allopurinol =~ Febuxostat

RR=1.15 (0.9
P=0.13

6, 1.39)

Cumulative hazard

Number at risk

6155 5487 4774 3583 2558 1696 857

Strata

Febuxostat| 6163 5547 4829 3623 2566 1644 842

] 2 24 3 a8 € 72
Time

All-cause death:

Strata < Allopurinol < Febuxostat

RR=1.01 (0.88, 1.15)
P=0.93

Cumulative hazard

[] 2 24 3 48 ) 7

Number at risk

s 6157 5537 4813 3627 2568 1667 831
8
B Fopwosia| 6161 5509 4804 3597 2588 1681 859
T 7 E] % ] ® %
Time
FIGURE 2

Kaplan—Meier plots for benefit outcomes in 1-stage meta-
analyses. In the Kaplan—Meier curves, the ordinate represents the
incidence of adverse events, and the abscissa represents time. Two
curves with different colors represent different groups; blue
represents the febuxostat group, and yellow represents the
allopurinol group. The numbers below the curves represent the
numbers at risk in different groups at different time points. MACE,
major adverse cardiovascular events.

compared to allopurinol, febuxostat does not increase the
incidence of MACE, cardiovascular death, or all-cause death
in the treatment of patients with gout.
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For heterogeneity between the two studies in two-stage meta-
analysis, we speculate the following reasons: 1) the baseline
characteristics are different in two trials, such as the
proportion of patients with cardiovascular disease (in CARES,
almost 40% of the study population has a history of myocardial
infarction, 14% a history of stroke, and around 12% a history of
peripheral artery disease, while these percentages were
considerably lower in the FAST trial: 10%, 5%, and 5%,
respectively). Because the reconstructed IPD may not
completely represent the indeed IPD, these differences in
baseline prevalence of cardiovascular disease between FAST
and CARES may potentially affect the cardiovascular
outcomes; 2) doses of medicines are different. In CARES, the
dose of allopurinol is 200-600 mg/day, and the dose of febuxostat
is 40-80 mg/day, and in FAST, the dose of allopurinol is
100-900 mg/day, and the dose of febuxostat is 80-120 mg/day.
It is worth considering that the risk of adverse drug events usually
increases with increasing drug dose; however, the lower dose of
febuxostat in CARES increases all-cause mortality and
cardiovascular mortality than that in FAST. Therefore, we
believe that the result of FAST, which is consistent with our
conclusion, is more reliable; 3) the loss rate of CARES is higher
than that of FAST; 4) differences in sponsors, practitioners, and
trial procedures may also lead to differences in final conclusions.
However, considering that the two RCTs both met the inclusion
and exclusion criteria, the sample sizes were both sufficient, and
the follow-up time met the requirements. Hence, we do not think
that the stability of the results will be affected. As a method which
evaluates the robustness of 1-stage meta-analysis, our results of 2-
stage meta-analysis showed consistent results.

In addition to the two randomized controlled trials, there
exist other studies about the cardiovascular safety of febuxostat
and allopurinol, and the conclusions are also inconsistent. Above
all, our conclusion is consistent with that of one network meta-
analysis (Zhang et al., 2021), three systematic meta-analyses (Liu
et al,, 2019; Barrientos-Regala et al., 2020; Gao et al., 2021), and
two cohort studies (Chen et al., 2019; Kang et al., 2019). However,
our findings are inconsistent with those of one cohort study in
the real world (Su et al., 2019). Considering that even if the study
used relevant statistical methods to minimize the impact of
covariates on outcome indicators, it still cannot be considered
that all possible covariates have been dealt with, and the research
results still need to be corroborated by randomized controlled
trials with high data quality or real-world data. Therefore, we
believe that our research results are still reliable, which can
provide specific reference significance for clinical practice and
provide a certain basis for the selection of XOI drugs for clinical
treatment of gout.

Our research not only enriches the content of related fields
but also provides a certain reference for the selection of uric acid-
lowering drugs for the clinical treatment of gout. Our meta-
analysis has the following advantages: 1) to the best of our
knowledge, individual-patient data level meta-analysis was not
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TABLE 3 GRADE profiles: febuxostat compared to allopurinol for gout.

Outcome

All adverse
cardiovascular
events (1 year)
All adverse
cardiovascular
events (2 years)
All adverse
cardiovascular
events (3 years)
All adverse
cardiovascular
events (4 years)
All adverse
cardiovascular
events (5 years)

All adverse
cardiovascular
events (6 years)

Cardiovascular
death (1 year)

Cardiovascular
death (2 years)

Cardiovascular
death (3 years)

Cardiovascular
death (4 years)

Cardiovascular
death (5 years)

Cardiovascular
death (6 years)

All-cause death
(1 year)

Illustrative comparative risks*
(95% CI)

Assumed Corresponding
risk risk
Allopurinol Febuxostat

Study population

26 per 1,000 25 per 1,000 (19 to 32)

Study population

51 per 1,000 44 per 1,000 (37 to 51)

Study population

66 per 1,000 63 per 1,000 (55 to 72)

Study population

82 per 1,000 78 per 1,000 (67 to 90)

Study population

91 per 1,000 95 per 1,000
(83 to 110)

Study population

98 per 1,000 95 per 1,000
(83 to 110)

Study population
7 per 1,000 9 per 1,000(6 to 13)
Study population
11 per 1,000 26 per 1,000 (21 to 33)
Study population
21 per 1,000 26 per 1,000 (21 to 33)
Study population
28 per 1,000 31 per 1,000 (25 to 38)
Study population
32 per 1,000 37 per 1,000 (28 to 48)
Study population
36 per 1,000 41 per 1,000 (30 to 56)
Study population

13 per 1,000 14 per 1,000 (10 to 18)

Relative
effect
(95% CI)

RR 0.95
(0.73-1.23)

RR 0.86
(0.73-1)

RR 0.96
(0.84-1.1)

RR 0.95
(0.82-1.1)

RR 0.97
(0.87-1.09)

RR 0.97
(0.84-1.12)

RR 1.25
(0.84-1.85)
RR 1.13
(0.82-1.55)
RR 1.25
(0.99-1.57)
RR 1.09
(0.87-1.36)
RR 1.17
(0.89-1.53)
RR 1.13
(0.82-1.55)
RR 1.02
(0.76-1.38)

No of
participant
(studies)

12,318 (two
studies)

12,318 (two
studies)

12,318

12,318

12,318 (two
studies)

12,318 (two
studies)

12,318 (two
studies)

12,318 (two
studies)

12,318

12,318 (two
studies)

12,318 (two
studies)

12,291 (two
studies)

12,318

Quality assessment

Design Risk

of bias
Randomized Serious’
trials
Randomized  Serious'
trials
Randomized Serious’
trials
Randomized Serious’
trials
Randomized Serious’
trials
Randomized  Serious'
trials
Randomized  Serious'
trials
Randomized Serious’
trials
Randomized Serious’
trials
Randomized Serious’
trials
Randomized Serious’
trials
Randomized  Serious'
trials
Randomized Serious’
trials

Inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

Serious®

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency®

No serious
inconsistency”

No serious
inconsistency

Indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

Imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

No serious
imprecision

Quality of
the
evidence
RADE
Other G )
consideration
None SOHO
Moderate'
None DODHO
Moderate’
None SOBO
Moderate'
None SODO
Moderate'
None DOSO
Moderate'
None @00 Low'?
None 600
Moderate'
None SOSO
Moderate'
None DOHO
Moderate'
None SOHO
Moderate'
None 680
Moderate'”
None SO0
Moderate™*
None DOHO
Moderate'

(Continued on following page)
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TABLE 3 (Continued) GRADE profiles: febuxostat compared to allopurinol for gout.

Outcome

All-cause death
(2 years)
All-cause death
(3 years)

All-cause death
(4 years)

All-cause death
(5 years)

All-cause death
(6 years)

Illustrative comparative risks*
(95% CI)

Assumed Corresponding
risk risk
Allopurinol Febuxostat

Study population

28 per 1,000 26 per 1,000 (21 to 33)
Study population
42 per 1,000 44 per 1,000 (33 to 57)
Study population
51 per 1,000 50 per 1,000 (35 to 72)

Study population

66 per 1,000 76 per 1,000
(53 to 109)

Study population

75 per 1,000 76 per 1,000
(53 to 109)

Relative
effect
(95% CI)

RR 0.94
(0.75-1.2)

RR 1.03
(0.79-1.35)
RR 0.98
(0.69-1.4)
RR 1.02
(0.73-1.42)

RR 1.01
(0.71-1.45)

No of
participant
(studies)

12,318 (two
studies)

12,318 (two

studies)

12,318 (two
studies)

12,318 (two
studies)

12,318 (two
studies)

Quality assessment

Design Risk

of bias
Randomized Serious'
trials
Randomized Serious'
trials
Randomized Serious'
trials
Randomized  Serious'
trials
Randomized  Serious'
trials

Inconsistency

No serious
inconsistency

Serious®

Serious®

Serious®

Serious*

Indirectness

No serious
indirectness

No serious

indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

Imprecision

No serious
imprecision
No serious

imprecision

No serious
imprecision

No serious

imprecision

No serious
imprecision

Other
consideration

None

None

None

None

None

Quality of
the
evidence
(GRADE)

DOBO
Moderate’

oo Low"”’
@000 Low"*

®®d00 Low"”?

®®d00 Low"*

*The basis for the assumed risk (e.g., the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% CI); CI: confidence interval; RR: risk ratio; moderate quality(e®®0): further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate; and low quality (€®00): further
research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
'Downgraded one level for risk of bias (Mackenize et al., 2020: high risk of bias for blinding).
*Downgraded one level for inconsistency (substantial heterogeneity was present among the studies (12 = 44%, p = 0.18). One study’s conclusion contradicted another’s).
*Downgraded one level for inconsistency (substantial heterogeneity was present among the studies (12 = 84%, p = 0.01). One study’s conclusion contradicted another’s).

“Downgraded one level for inconsistency (substantial heterogeneity was present among the studies (I2 = 88%, p < 0.01). One study’s conclusion contradicted another’s).
*Downgraded one level for inconsistency (substantial heterogeneity was present among the studies (12 = 61%, p = 0.11). One study’s conclusion contradicted another’s).
“Downgraded one level for inconsistency (substantial heterogeneity was present among the studies (I2 = 80%, p = 0.02). One study’s conclusion contradicted another’s).
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used to compare the cardiovascular safety of febuxostat and

MACE: . , allopurinol in patients with gout before, and our study is the first
ebuxostat  Allopurinol
Stud Events Total Events Total Risk Rati RR 95%~-Cl . . .
"y e e Bene e to adopt this approach. 2) This 1-stage meta-analysis presents the
Ao A I v i results as Kaplan-Meier curves, which can reflect the time-event
cts model 6161 6157 ———— 0.95 [0. 23
: more intuitively and can visually observe the comparison of
caRES 163 3008 193 3002 < —— 0.84 cardiovascular safety at various time points.
FAST 106 ?O§3 121 30[55 — 0?8 0 3 . . . .
i adiions S e T el The main limitations of our study are the following: 1) the
3 yoars o s 257 002 | 08 1051115 inclusion criteria were not so strict, so some patients with various
FAST 161 3063 168 3065 — 0.96 [0.78; 1.18] . . . . . .
Random effects model ~ 0.96 [0.84; 1.10] diseases were included in this study, which may have resulted in
some heterogeneity or bias. However, this study can still give
285 3098 280 3092 — 1.02 [0.87;1.19] .. . .
o, Mo 303 225 306 08 clinical references for treatment of gout because gout patients in
. the real world often have comorbid diseases. 2) Because the
%o e o e —= oo language is limited to Chinese and English, some studies may be
s model 6161 6157 e 0.97
' omitted. 3) Only two studies were included, and this problem
cARES s a8 a1 08 104 may be solved by more published relevant randomized controlled
FAST 256 3063 285 3065 0.90
Randorr s model 616 6157 0.97 [0.84; 1.12] . .
: S ‘ o . trials or real-world studies.

Cardiovascular death:

Febuxostat  Allopurinol
Study Events Total Events Total Risk Ratio RR 95%-Cl 5 C l -
oncuusion
CARES 36 3008 31 3092
FAST 19 3063 13 3065

116 [0.72; 1.87)
0.72; 2.96]

fects model

e
Febuxostat likely has a similar cardiovascular profile to

B om0 e i A it allopurinol in patients without atherosclerotic disease based
fects model 6161 6157 ——— 1.18 56]

on the reconstructed IPD. However, in patients with a history

CARES 92 3098 70 3092 -
FAST 69 3063 59 3065 —1F
ts —

6161 6157

087: 1.78) of cardiovascular disease, allopurinol treatment is associated with

1.25 [0.99; 1.57]
.25 [0.99; 1.57]

less cardiovascular mortality as compared with febuxostat.

4_years R, ] 122 092 16 Because their results are inconclusive, febuxostat still needs to

1]
84 3063 87 3065 —a— 0.97 [0.72; 1.30]

nodel 6161 6157 09 [0.

be used cautiously for patients with gout and cardiovascular

diseases.
126 3098 94 3092 —
102 3063 101 3065 ——
cts model 6161 6157
e T omaE T abm Data availability statement
Random effects model 6161 6157 t 1.13 [0.8 57]
0.5 1 2 PO . . .

All-cause death: The original contributions presented in the study are

Febuxostat  Allopurinol . . . .
Study Events Total Events Total Risk Ratio RR 95%-Cl included in the article/Supplementary Materials; further
cares o oom moam  — inquiries can be directed to the corresponding author.
FAST 27 3063 24 3065 ————#%—— 1.13 [0.65; 1.95]
Random effects model 6161 6157 ———— 1.02 [0.76; 1.38]
CARES 96 3098 91 3092 — 1.05 [0.79; 1.40] . .
Ll e =] “ Author contributions

s mode

150 3098 127 3092 T—&— . . .
120 3063 134 3085 s XG and SZ were in charge of study design, data collection and
cts model 6161 61 ——
interpretation, quality assessment of evidence, and manuscript
lod 3080 100 3002 TET e preparation; NS and JL critically reviewed the manuscript and
| 6161 6157 ——— 0.97 [0.70; 1.35] . .. . .
2 provided revisions; and LZ, YL, and FW were involved in data
21 2008 183 3002 e 121 (100, 1.46) collection, data interpretation, and quality assessment of
192 ;063 223 30§§ —8— 0. 86 [f] 72, 1 04] .
cts model 6161 6157 —— 02 [0.73; 1.42] ev1dence.
243 3008 199 —— 1.22 [1.02; 1.46]
222 3063 263 — 0.84
s model 6161 6157 ——— 1 5]
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