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ABSTRACT
Objectives In patients with gout, treating to target
serum uric acid levels (sUA) of ≤6.0 mg/dL is universally
recommended to prevent gout flare. However, there is
no consensus on asymptomatic hyperuricaemia. Using
Japanese health insurance claims data, we explored
potential benefits of sUA control for preventing gout
flare in subjects with asymptomatic hyperuricaemia.
Methods This retrospective cohort study analysed the
JMDC Claims Database from April 2012 through June
2019. Subjects with sUA ≥8.0 mg/dL were identified, and
disease status (prescriptions for urate-lowering therapy
(ULT), occurrence of gout flare, sUA) was investigated for
1 year. Time to first onset and incidence rate of gout flare
were determined by disease status subgroups for 2 years
or more. The relationship between gout flare and sUA
control was assessed using multivariable analysis.
Results The analysis population was 19 261 subjects
who met eligibility criteria. We found fewer occurrences
of gout flare, for both gout and asymptomatic
hyperuricaemia, in patients who achieved sUA ≤6.0 mg/
dL with ULT than in patients whose sUA remained
>6.0 mg/dL or who were not receiving ULT. In particular,
analysis by a Cox proportional-hazard model for time to
first gout flare indicated that the HR was lowest, at 0.45
(95% CI 0.27 to 0.76), in subjects with asymptomatic
hyperuricaemia on ULT (5.0<sUA ≤ 6.0 mg/dL),
compared with untreated subjects (sUA ≥8.0 mg/dL).
Conclusions Occurrences of gout flare were reduced
by controlling sUA at ≤6.0 mg/dL in subjects with
asymptomatic hyperuricaemia as well as in those with
gout.
Trial registration number UMIN000039985.
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In gout, hyperuricaemia causes abnormal urate
deposition throughout the body.1 2 The disease
manifests as painful gout flares, which occur
episodically in many patients with gout and constitute a significant clinical burden.3 For adequate
management of gout, guidelines around the world
consistently recommend the use of urate-lowering
therapy (ULT) in a treat-
to-
target approach to
maintain serum uric acid levels (sUA) of ≤6.0 mg/
dL.1 2 4–6
The risk of gout flare can be reduced by introducing ULT early in the clinical course of the
disease,7 8 and European and US guidelines now
generally recommend initiation of ULT at the first

Key messages
What is already known about this subject?

►► For adequate management of gout, guidelines

around the world consistently recommend the
use of urate-lowering therapy (ULT) to maintain
serum uric acid levels (sUA) of ≤ 6.0 mg/dL.

What does this study add?

►► In both patients population with asymptomatic

hyperuricaemia and those with gout, our
study indicates that the occurrence of gout
flare can be lowered by using ULT to maintain
sUA≤6.0 mg/dL.

How might this impact clinical practice or
future developments?
►► This study suggests that, in subjects with
asymptomatic hyperuricaemia, control of sUA
may provide long-term benefits by reducing or
eliminating future occurrences of gout flare.

gout flare under specific conditions.4 5 However,
there is no consensus on whether ULT should be
prescribed prophylactically for patients with asymptomatic hyperuricaemia before the first gout flare.
European and US guidelines do not recommend
ULT for asymptomatic hyperuricaemia. This may
be because there is insufficient accumulated data
from patients with asymptomatic hyperuricaemia in
those countries to provide appropriate guidance. In
contrast, Japanese guidelines for gout and hyperuricaemia recommend the introduction of ULT
under specific conditions to prevent gout flare in
patients having asymptomatic hyperuricaemia with
sUA of ≥8.0 mg/dL.2 6 As a result, real-world treatment outcome data from patients with asymptomatic hyperuricaemia have been collected in Japan in
the course of daily clinical practice. Previously, we
found that most patients with gout or asymptomatic
hyperuricaemia failed to meet their sUA targets in
Japan.9 Meanwhile, questions remain on whether
ULT-induced reduction of sUA truly improves the
patient’s subsequent clinical course or reduces
disease burden. In addition, although randomised
controlled trials (RCTs) of patients with asymptomatic hyperuricaemia have shown that the ULT
febuxostat suppresses gout flares compared with
placebo10 or control,11 12 real-world evidence is not

Koto R, et al. Ann Rheum Dis 2021;0:1–8. doi:10.1136/annrheumdis-2021-220439

   1

Ann Rheum Dis: first published as 10.1136/annrheumdis-2021-220439 on 22 June 2021. Downloaded from http://ard.bmj.com/ on September 25, 2021 by guest. Protected by copyright.

Inflammatory arthritis

Index date
(sUA ≥8.0 mg/dL )

Follow-up date

Medical check-up
from 1 April 2013
to 31 March 2016

Index period
(1 year)

Medical check-up
after 1 year

Period 1
(1 year)

Period 2
(2 years or more)

Investigation of
disease status

Assessment of gout flare in
relation to sUA control

Figure 1 Study design. sUA, serum uric acid levels.
yet available on the relationship between gout flare and sUA in
such patients.
We used data from health insurance claims and medical
check-ups in a real-world setting to explore the research question, ‘In patients with asymptomatic hyperuricaemia, is control
of sUA (measured by whether or not sUA is maintained at
≤6.0 mg/dL or exceeds that amount) associated with subsequent
risk of gout flare?’

with gout (ICD10 code M10) or asymptomatic hyperuricaemia
(ICD10 code E790). Subjects were also excluded if they were
prescribed ULT or if they were diagnosed with malignant
tumours (ICD10 code C00-C97, D00-D09) during that period.
ULT was defined as any drug designated with ATC code M04
(antigout preparations), except for colchicine. Definitions of
patient characteristics and drugs are presented in online supplemental table S1.

METHODS
Study design and setting

Study measures

This retrospective cohort study incorporated data from the
JMDC Claims Database, including records of Japanese health
insurance claims and medical check-ups from April 2012 through
June 2019. JMDC collects information from multiple in-country
organisations that provide health insurance coverage to Japanese employees and their dependents.13 Data include diagnostic
codes, drug prescriptions and information from annual medical
check-ups for each person.
Subjects with sUA ≥8.0 mg/dL at one or more medical
check-ups from 1 April 2013 to 31 March 2016 were identified.
The study consisted of three distinct periods: the index period,
period 1 and period 2. The index date was defined as the time of
the earliest medical check-up showing sUA ≥8.0 mg/dL, and the
month of that medical check-up was termed the index month.
The index period was the year prior to (and excluding) the index
date. Period 1 started on the index date and ended on the date
of the subject’s next annual medical check-up (follow-up date).
Period 2 started on the day after the follow-up date (figure 1).

Participants

Subjects were included in the study if they had sUA≥8.0 mg/
dL at one or more medical check-ups from 1 April 2013 to 31
March 2016, estimated glomerular filtration rate (eGFR) data
available at the index date, and sUA data available 1 year after
the index date, were at least 18 years of age on the index date,
and were continuously registered in the JMDC Claims Database
from 12 months before the index month to 24 months after the
follow-up date.
To focus on patients who had asymptomatic hyperuricaemia
(sUA ≥8.0 mg/dL) that was newly detected at a medical check-up
after the index period, subjects were excluded from the study
if at least once during the index period they were diagnosed
2

During period 1, disease status was investigated for each individual subject, including the presence or absence of a ULT
prescription, the presence or absence of gout flare and sUA at
the follow-up date.
During period 2, the relationship between gout flare and sUA
control was assessed, including time to first onset and incidence
rate of gout flare. These data were calculated for each disease
status subgroup as determined in period 1.
In this study, we used the term ‘gout flare’ when two parameters were satisfied. The first was a diagnosis of gout (ICD10
code M10) and prescriptions for antirheumatics, non-steroidal
plain (ATC code M01A1) or oral corticosteroids, plain (ATC
code H02A2) or colchicine (generic name), shown on the same
insurance claim form. For the second, we confirmed the intervals between prescriptions for the above-mentioned drugs. We
interpreted an interval of ≥14 days between the end of prescription for one drug and start of prescription for another drug as
evidence of newly occurring gout flare. We used the term ‘subject
with gout’ to indicate a subject who experienced gout flare, as
defined above, during period 1, excluding subjects for whom
treatment was not required (no prescription for ULT, and sUA
<8.0 mg/dL at the follow-up date) under Japanese treatment
guidelines.2 Likewise, we used the term ‘subject with asymptomatic hyperuricaemia’ to indicate a subject who did not meet
the definition of ‘subject with gout’ during period 1, excluding
subjects for whom treatment was not required (no prescription
for ULT, and sUA <8.0 mg/dL at the follow-up date).

Statistical methods

Our analysis included all subjects meeting the eligibility criteria.
For period 1, an event tree was created using the presence or
absence of a ULT prescription, the occurrence or non-occurrence
of gout flare and sUA at the 1 year follow-up as the bifurcation
Koto R, et al. Ann Rheum Dis 2021;0:1–8. doi:10.1136/annrheumdis-2021-220439
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Subjects with sUA at medical check-ups
from 1 April 2013 to 31 March 2016
n=811 587
Subjects with sUA ≥8.0 mg/dL at one or more medical check-ups
n=48 244
Subjects with eGFR available at index date
n=43 006
Subjects with sUA available 1 year after index date
n=33 687
Subjects at least 18 years of age at index date
n=33 687
Subjects who were continuously registered in JMDC Claims Database
from 12 months before index month
to 24 months after the follow-up date
n=23 985

Analysis population
n=19 261

Subjects diagnosed with gout or asymptomatic hyperuricaemia
at least once during index period (except index month)
n=4451
Subjects who received ULT at least once during index period
(except index month)
n=30
Subjects diagnosed with malignant tumors at least once
during index period (except index month)
n=241
Subjects with sUA ≥50 mg/dL
n=2

Figure 2 Subject disposition. eGFR, estimated glomerular filtration rate; sUA, serum uric acid levels; ULT, urate-lowering therapy.

points. Based on this event tree, subjects were classified into
seven subgroups, including a group with sUA <8.0 mg/dL for
whom treatment was not required.
The Kaplan-Meier method was used to estimate time to first
gout flare in period 2 for each of the six disease status subgroups
determined in period 1 (excluding subjects for whom no treatment was required). The median values and 95% CI were calculated. The time origin was the day after the follow-up date. For
no events, the cut-off date was the first day of the month in which
the subject terminated health insurance association membership.
Univariable and multivariable analyses were performed using a
Cox proportional-hazards model for subjects with asymptomatic hyperuricaemia and subjects with gout to calculate the HR.
Explanatory variables were gender, age at follow-up date, eGFR
at follow-up date, number of comorbidities and a combination
of sUA range at follow-up date (sUA ≤5.0, 5.0<sUA ≤6.0, sUA
≤6.0, 6.0<sUA ≤7.0 and 7.0<sUA) and ULT usage (ULT (−)
and ULT (+)) in period 1.
Among subjects with asymptomatic hyperuricaemia who
were prescribed ULT during period 1, propensity score analyses
compared the subject subgroups with sUA ≤6.0 mg/dL and sUA
>6.0 mg/dL at the follow-up date. Details are provided in the
online supplemental methods.
The incidence rate for gout flare during period 2 was calculated for each disease status subgroup as determined in period 1.
Univariable and multivariable analyses, using a negative binomial
regression model, were performed for each asymptomatic hyperuricaemia group and gout group to calculate the relative incidence rate. The explanatory variables were the same as used for
Cox proportional-hazards model analysis. The log value of the
follow-up period during period 2 was used as an offset variable.
All reported p values were two sided and were not adjusted for
multiple testing. All analyses were performed using SAS V.9.4.

RESULTS
Study population
The population of 811 587 subjects had at least one sUA measurement at one or more medical check-ups from 1 April 2013 to 31
March 2016, with records showing that 48 244 of them had
Koto R, et al. Ann Rheum Dis 2021;0:1–8. doi:10.1136/annrheumdis-2021-220439

sUA≥8.0 mg/dL. Of those, 19 261 subjects met the inclusion
criteria and did not meet the exclusion criteria (figure 2).

Subject characteristics

The overall study population (n=19 261) was predominantly
man (98.3%), with a mean age ±SD of 43.2±9.4 years and
mean sUA±SD of 8.47±0.53 mg/dL. The most frequent comorbidity was hypertension (13.5%), followed by hyperlipidaemia
(11.5%) and renal dysfunction (eGFR <60 mL/min/1.73 m2;
11.3%). A large portion of subjects (71.6%) had no comorbidities (table 1).

Disease status during period 1

We developed an event tree and summarised our study findings
in 10 final nodes on that event tree. We then established seven
subgroups of disease status, based on the findings shown in those
10 final nodes. The largest group of participants (n=10 480)
showed sUA <8.0 mg/dL at their next check-up and were classified as ‘no treatment required’. The next largest group consisted
of patients who were not receiving ULT, had not experienced
gout flare and continued to have sUA ≥8.0 mg/dL (n=7049). A
total of 337 subjects with asymptomatic hyperuricaemia and 101
with gout had received ULT and reached sUA of ≤6.0 mg/dL by
the follow-up date (figure 3).
Subject characteristics, organised by disease status, are shown
in online supplemental table S2. In subjects with gout and those
with asymptomatic hyperuricaemia, the subgroup of subjects on
ULT with sUA ≤6.0 mg/dL tended to be older and to have more
comorbidities, including hypertension and hyperlipidaemia,
compared with the other subgroups. The subgroup on ULT with
sUA >6.0 mg/dL had a higher percentage of subjects with renal
dysfunction than the other subgroups.

Occurrence of gout flare in subjects with asymptomatic
hyperuricaemia during period 2

In subjects with asymptomatic hyperuricaemia, the time to first
gout flare was longest (median not reached) in the subgroup of
subjects with sUA ≤6.0 mg/dL. The time to first gout flare was
comparable between the subgroup with sUA >6.0 mg/dL and
3
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Table 1

Subject characteristics
Analysis population, n=19 261

Age, years
 Mean±SD

43.2±9.4

 n (%)
 18–19

33 (0.2)

 20–29

1572 (8.2)

 30–39

4932 (25.6)

 40–49

7593 (39.4)

 50–59

4421 (23.0)

 60–69

681 (3.5)

 ≥70

29 (0.2)

Sex, n (%)
 Male

18 924 (98.3)

 Female

337 (1.7)

eGFR, mL/min/1.73 m2*
 Mean±SD

75.59±14.15

 n (%)
 ≥90

2736 (14.2)

 ≥60,<90

14 339 (74.4)

 ≥30,<60

2150 (11.2)

 ≥15,<30

22 (0.1)

 <15

14 (<0.1)

 ≥60

17 075 (88.7)

 <60

2186 (11.3)

sUA, mg/dL
 Mean±SD

8.47±0.53

 n (%)
 <8

0

 ≥8,<9

16 549 (85.9)

 ≥9,<10

2321 (12.1)

 ≥10

391 (2.0)

Occurrence of gout flare in subjects with gout during period 2

Comorbidities of interest, n (%)
 Hypertension

2591 (13.5)

 Type 2 diabetes

983 (5.1)

 Ischaemic heart disease

356 (1.8)

 Heart failure

295 (1.5)

 Cerebrovascular disease

271 (1.4)

 Hyperlipidaemia

2212 (11.5)

Number of comorbidities, n (%)
 0

13 796 (71.6)

 1

3380 (17.5)

 2

1214 (6.3)

 3

532 (2.8)

 4

228 (1.2)

 5

90 (0.5)

 6

19 (<0.1)

 7

2 (<0.1)

Concomitant medications, n (%)
 Antihyperlipidaemic drug

1315 (6.8)

 ACE inhibitor

138 (0.7)

 ARB

1712 (8.9)

 Diuretic drug

385 (2.0)

 Antidiabetic drug

407 (2.1)

*eGFR (male)=194 × sCr−1.094 × age−0.287, eGFR (female)=194 × sCr−1.094 × age−0.287 × 0.739.
ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; eGFR, estimated glomerular
filtration rate; sUA, serum uric acid levels.

the untreated subgroup (median not reached for either group)
(figure 4).
The incidence rate of gout flare was 0.033 (95% CI 0.023
to 0.043) flares/person-year for the subgroup of subjects with
asymptomatic hyperuricaemia prescribed ULT and having sUA
≤6.0 mg/dL, 0.083 (95% CI 0.074 to 0.093) flares/person-year
4

for the subgroup prescribed ULT and having sUA >6.0 mg/dL
and 0.081 (95% CI 0.078 to 0.084) flares/person-year for those
without ULT (figure 5).
From the results of Cox proportional-
hazards model for
time to first gout flare among the subjects on ULT, the HR was
the lowest of 0.45 (95% CI 0.27 to 0.76) in subjects on ULT
(5.0<sUA ≤ 6.0 mg/dL) compared with non-ULT subjects (sUA
≥8.0 mg/dL). From the results of a negative binomial regression
model, the relative incidence rate was the lowest, at 0.40 (95%
CI 0.24 to 0.68), in subjects on ULT (5.0<sUA ≤ 6.0 mg/dL)
compared with non-ULT subjects (table 2). Findings were also
recorded for multivariable and univariable analyses of time to
first gout flare (online supplemental table S3) and the incidence
rate for gout flare (online supplemental table S4).
Propensity score analyses were performed on subjects with
asymptomatic hyperuricaemia who were receiving ULT. The C
statistic was 0.689, and the p value for the Hosmer-Lemeshow
test was 0.381. The intergroup distributions of baseline characteristics for the inverse probability weighting and propensity
score-matched cohorts were better balanced than for the original
cohort (online supplemental table S5).
Findings from the Kaplan-Meier curve and Cox proportional-
hazard model are shown in online supplemental figure S1 and
table S6). The HR for sUA ≤6.0 mg/dL compared with sUA
>6.0 mg/dL for average treatment effect in the inverse probability of weighting (IPW) cohort was 0.48 (95% CI 0.30 to
0.79). Subjects who received ULT during period 1 and who
showed sUA ≤6.0 mg/dL tended to have fewer attacks of gout
flare than subjects with sUA >6.0 mg/dL. The results were robust
because all analyses of our data provided similar findings (online
supplemental table S6).

Among subjects with gout, the Kaplan-Meier curve for the group
with sUA ≤6.0 mg/dL crossed the curves for both the group with
sUA >6.0 mg/dL and the untreated subgroup (figure 4). The
median time to first gout flare was 158.3 (95% CI 120.6 to –) in
the untreated group and 156.6 (95% CI 113.3 to 198.7) in the
sUA >6.0 mg/dL group. The median value was not reached in
the sUA ≤6.0 mg/dL group.
The gout flare incidence rate was 0.333 (95% CI 0.275 to
0.391) flares/person-year for those on ULT with sUA ≤6.0 mg/
dL, 0.468 (95% CI 0.429 to 0.508) flares/person-year for those
on ULT with sUA >6.0 mg/dL, and 0.491 (95% CI 0.423 to
0.560) flares/person-year for those who were not receiving ULT
(figure 5). Based on results from a Cox proportional-hazards
model, the HR was the lowest, at 0.65 (95% CI 0.40 to 1.05),
in subjects on ULT (5.0<sUA ≤ 6.0 mg/dL) compared with non-
ULT subjects (sUA ≥8.0 mg/dL). A negative binomial regression
indicated that the relative incidence rate was the lowest, at 0.54
(95% CI 0.33 to 0.91), in subjects on ULT (5.0<sUA ≤ 6.0 mg/
dL) compared with non-ULT subjects (table 2).

DISCUSSION

In this study, we hypothesised that gout flare would be less
common in patients whose sUA was decreased by ULT than
in patients whose sUA remained elevated, not only in subjects
with gout, but also in those with asymptomatic hyperuricaemia.
Because Japanese guidelines recommend the use of ULT in
certain patients with asymptomatic hyperuricaemia, data were
available to support our hypothesis.
Multivariable analysis consistently suggested that the risk
of gout flare was lowest when sUA was reduced to 5.0 mg/
Koto R, et al. Ann Rheum Dis 2021;0:1–8. doi:10.1136/annrheumdis-2021-220439
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flare
(−)

0.4%
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6.3%
(1221)

sUA ≤6.0

0.1%
(13)

sUA >6.0

0.3%
(57)

sUA ≤6.0

1.7%
(337)

sUA >6.0

4.6%
(884)

sUA ≤6.0

0.5%
(88)

sUA >6.0

1.3%
(246)

sUA <8.0

0.4%
(86)

Index date
sUA ≥8.0

ULT
(+)

(19 261)
Gout
flare
(+)

ULT
(−)

2.7%
(527)

ULT
(−)

93.3%
(17 970）
Gout
flare
(−)

1.7%
(334)

1.0%
(193)

sUA ≥8.0

90.6%
(17 443)

0.6%
(107)

sUA <8.0

54.0%
(10 394)

sUA ≥8.0

36.6%
( 7049)

sUA: mg/dL

Disease status
Gout,
ULT (+), sUA ≤6.0 mg/dL
(101)
Gout,
ULT (+), sUA >6.0 mg/dL
(303)
Asymptomatic hyperuricaemia,
ULT (+), sUA ≤6.0 mg/dL
(337)
Asymptomatic hyperuricaemia,
ULT (+), sUA >6.0 mg/dL
(884)

No treatment required,
ULT (−), sUA <8.0 mg/dL
(10 480)
Gout,
ULT (−), sUA ≥8.0 mg/dL
(107)

Asymptomatic hyperuricaemia,
ULT (−), sUA ≥8.0 mg/dL
(7049)

Figure 3 Event tree analysis of disease status from index date to follow-up date (period 1). Parentheses indicate the number of subjects. For
percentages, the denominator was 19 261 subjects. sUA, serum uric acid levels; ULT, urate-lowering therapy.
untreated group, we deduced that excessively rapid reduction of
sUA may induce gout flare in the early phase of ULT introduction.
This agrees with results from multiple previous studies, which
showed that a sharp reduction in sUA during the initial phase of
ULT was associated with gout flare.14 15 Interestingly, our study
showed this relationship only for gout, not for asymptomatic

dL<sUA ≤6.0 mg/dL, both for asymptomatic hyperuricaemia
and for gout. However, when we analysed time to first gout
flare, we found that subjects with gout whose sUA was reduced
to ≤5.0 mg/dL were at higher risk for gout flare. Based on the
finding that the Kaplan-Meier curve for the sUA ≤6.0 mg/dL
group crossed the curves for the sUA >6.0 mg/dL group and the
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Figure 4 Kaplan-Meier curve for time to first gout flare in period 2. sUA, serum uric acid levels; ULT, urate-lowering therapy.
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Figure 5 Incidence rate of gout flare during period 2. Numbers on top indicate the incidence rate, and numbers below them indicate the 95%
CI. Brackets indicate the number of flares/person-year. Parentheses indicate the number of subjects. sUA, serum uric acid levels; ULT, urate-lowering
therapy.
hyperuricaemia, possibly because of differences between the two
groups in the amount of urate deposited in body tissues.
Propensity score analyses were applied to subjects with asymptomatic hyperuricaemia who were prescribed ULT, to compare
findings between the group that reached the target sUA for
patients with gout (sUA ≤6.0 mg/dL) and the group that did not.
IPW analysis and propensity score matching analysis yielded
consistent results, with lower levels of gout flare in subjects
whose sUA was reduced by ULT to the gout target level. These
results were robust and did not contradict the findings from our
previous retrospective observational study, which also used the
JMDC database and showed that subjects experienced less gout
flare when they practiced closer adherence to ULT and when
their sUA was monitored regularly.16
In patients with gout, the treat-to-target approach is widely
accepted.1 4 There is currently no consensus on whether sUA
should be lowered to the gout target level in patients with
asymptomatic hyperuricaemia since limited evidence is available to support this treatment option. However, in a recent
randomised controlled study of asymptomatic hyperuricaemia
in chronic kidney disease (CKD), researchers confirmed that
the incidence proportion of gout flare was significantly lower
(0.91% vs 5.86%) in patients treated with ULT than in those
treated with a placebo.10 Our study supports those findings,
showing that the incidence rate of gout flare was lowered by
using ULT to maintain sUA at the gout target level in subjects
with asymptomatic hyperuricaemia as well as in those with gout.
However, in patients with asymptomatic hyperuricaemia the
incidence of gout over a 3 year period was 4.8% in subjects in
the ULT group who reached sUA≤6.0 mg/dL and 11.1% in the
untreated group. In other words, the number needed to treat
(NNT) for 3 years to prevent 1 incident of gout flare was 16
patients. Similarly, previous RCTs in patients with asymptomatic hyperuricaemia indicated the NNT for 3 years to prevent
6

a single gout flare was 24 patients.4 10 17 In addition, results
from two recent randomised clinical trials showed that, among
those with asymptomatic hyperuricaemia and CKD, allopurinol
provided no renoprotective benefits and potentially doubled the
risk of death.18–20 Clearly, the introduction of ULT for asymptomatic hyperuricaemia should be considered only after carefully
assessing the clinical risks and benefits and the health economics
of such treatment.
This study was significantly strengthened by using a large-scale
medical information database that allowed us to follow approximately 20 000 subjects with asymptomatic hyperuricaemia for at
least 2 years. Our study was feasible because Japan is one of the
few countries where asymptomatic hyperuricaemia is treated,
and records of that treatment are available. It would be much
more challenging to observe asymptomatic hyperuricaemia
treatment results in most other countries.
There are several limitations to this study. First, no validation
study was conducted on the definitions of disease and outcome,
so the applicability of those definitions is limited. Second, the
JMDC database contains information from health insurance
associations that include only limited data from subjects aged
65 and older and no data from those aged 75 and older, so our
findings cannot be generalised to the entire Japanese population. Third, the study was limited to annual medical check-up
data, so sUA were measured only once a year in most cases, and
subjects might not have taken their ULT or other drugs on the
day of the check-up. Fourth, there was a possibility of selection
bias because the study was limited to subjects for whom sUA
were available from medical check-ups for at least two consecutive years and who could be followed up for an additional 2
years. Fifth, to answer the research question, it was necessary
to set the time origin for evaluation of gout flare during period
2 as the day after the next measurement of sUA (the follow-up
date). This resulted in different dates for gout flare onset and
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Table 2

Covariate-adjusted analysis for time to first onset and incidence rate of gout flare in period 2
ULT (−)

ULT (+)

sUA, mg/mL

sUA, mg/mL

≥8.0

≤5.0

>5.0, ≤6.0

>6.0, ≤7.0

>7.0

n=7049

n=88

n=249

n=358

n=526

Median time (95% CI)

–

–

–

–

–

HR (95% CI) versus ULT (−)*

–

0.64
(0.32 to 1.29)

0.45
(0.27 to 0.76)

0.97
(0.71 to 1.32)

1.29
(1.04 to 1.61)

P value versus ULT (−)*

–

0.216

0.002

0.839

0.022

Incidence rate (95% CI)†, flares/person-
year

0.035
(0.024 to 0.051)

0.023
(0.010 to 0.053)

0.014
(0.008 to 0.027)

0.032
(0.019 to 0.053)

0.043
(0.027 to 0.068)

RR (95% CI) versus ULT (−)†

–

0.65
(0.31 to 1.39)

0.40
(0.24 to 0.68)

0.91
(0.64 to 1.31)

1.23
(0.93 to 1.63)

P value versus ULT (−)†

–

0.269

0.001

0.624

0.141

n=107

n=33

n=68

n=102

n=201

Median time (95% CI)

158.3
(120.6 to –)

127.6
(14.9 to –)

– (164.6 to –)

– (176.3 to –)

125.6
(87.3 to 157.1)

HR (95% CI) versus ULT (−)*

–

1.22
(0.71 to 2.10)

0.65
(0.40 to 1.05)

0.76
(0.51 to 1.14)

1.23
(0.89 to 1.70)

P value versus ULT (−)*

–

0.465

0.078

0.179

0.207

Incidence rate (95% CI)†, flares/person-
year

0.298
(0.096 to 0.924)

0.263
(0.077 to 0.894)

0.162
(0.051 to 0.516)

0.273
(0.091 to 0.823)

0.286
(0.094 to 0.869)

RR (95% CI) versus ULT (−)†

–

0.88
(0.48 to 1.63)

0.54
(0.33 to 0.91)

0.92
(0.59 to 1.42)

0.96
(0.66 to 1.39)

P value versus ULT (−)†

–

0.690

0.020

0.694

0.822

 
Asymptomatic hyperuricaemia
 
Time to first gout flare in period 2

Incidence rate of gout flare in period 2

Gout
 
Time to first gout flare in period 2

Incidence rate of gout flare in period 2

*Multivariable analysis using Cox proportional-hazards model. Sex, number of comorbidities of interest in period 1, and age, eGFR, and sUA control at the follow-up date were
included in the model.
†Multivariable analysis using negative binomial regression model. Sex, number of comorbidities of interest in period 1, and age, eGFR, and sUA control at the follow-up date
were included in the model.
RR, relative incidence rate; sUA, serum uric acid levels; ULT, urate-lowering therapy.

uric acid measurement, and meant that variable risk levels were
represented within the patient group with gout. The nature of
this study placed limitations on our ability to adjust for these
confounding factors. Finally, although multivariable analysis and
propensity score analyses were adjusted for confounding factors,
the study may have been limited by unrecognised or unmeasured
confounding factors.
Our study used real-world data to demonstrate that the occurrence of gout flare in asymptomatic hyperuricaemia and gout
tended to be lower for patients who were prescribed ULT and
achieved sUA ≤6.0 mg/dL than for those who received ULT
treatment but whose sUA remained >6.0 mg/dL and for those
who were untreated. Further exploration is warranted regarding
the benefits and drawbacks of introducing ULT as a treatment
for asymptomatic hyperuricaemia, both clinically and from the
perspective of health economics.
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