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Introduction: The management of hyperuricemia is important to reduce cardiovascular risk and the pro-
gression of renal injury in chronic kidney disease (CKD). This study aimed to assess the efficacy and safety
of dotinurad, a novel urate transporter-1 inhibitor, in patients with hyperuricemia and CKD.

Methods: In a nonrandomized, parallel interventional study, patients were grouped based on their esti-
mated glomerular filtration rate (eGFR) at baseline. The starting dotinurad dose was 0.5 mg/d and titrated
to a final dose of 2 mg/d to 4 mg/d. The primary end point was the noninferiority of the change in serum
uric acid (UA) levels between the G1/G2 and G3/G4 groups at week 24. The main secondary end points
were changes in eGFR and UA clearance-to-creatinine clearance ratio (Cya/Cc,). Reported adverse events
were also investigated.

Results: Ninety-eight patients continued the dose titration. The mean percentage reduction in serum UA
level at week 24 were 47.2% and 42.8% for the G1/G2 and G3/G4 groups, respectively; the between-group
difference was —4.3% (95% confidence interval [Cl], —9.5% to 0.9%, noninferiority P = 0.0321), validating
the noninferiority of treatment in the G3/G4 group to the G1/G2 group. eGFR tended to increase slightly
through to week 24, suggesting that spontaneous eGFR decline was counteracted. Mean Cya/Cc, generally
increased over time from week 4 to week 24. No new safety issues of particular concern were identified;
and there were no marked changes in urinary pH.

Conclusion: Dotinurad therapy may be well-tolerated in patients with hyperuricemia and may have effi-
cacy comparable with existing standard treatment in patients with CKD stages G3/G4. Randomized
controlled trials in larger patient groups are needed.
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yperuricemia and gout are frequently associated
with CKD." A meta-analysis reported a positive
association between serum UA level and CKD, inde-
pendent of established metabolic risk factors, including
diabetes and hypertension, with a relative risk of CKD
of 1.22 per 1 mg/dl increment in serum UA level.” The

Correspondence: Katsuyuki Tanabe, Okayama University Grad-
uate School of Medicine, Dentistry, and Pharmaceutical Sciences,
2-5-1, Shikata-cho, Kita-ku, Okayama 700-8558, Japan. E-mail:
tanabek@okayama-u.ac.jp

""Members of the DTN-CKD Investigators are listed in the
Appendix

Received 21 October 2024; revised 6 March 2025; accepted 25
March 2025; published online 3 April 2025

Kidney International Reports (2025) 10, 1711-1720

relationship between CKD and UA may be bidirec-
tional; UA has recently drawn attention as a potential
modifiable risk factor in the development and pro-
gression of CKD.’

Evidence-based urate-lowering drug therapies
(ULTs) for hyperuricemia associated with CKD include
allopurinol and other urate production inhibitors.”’
The American College of Rheumatology guidelines
recommend allopurinol as the preferred first-line
treatment for gout, including in patients with CKD
stages = 3." Japanese guidelines also recommend the
use of urate production inhibitors according to their
benefit—risk balance.’ In contrast, uricosuric drugs that
promote UA excretion are not recommended in patients
with impaired renal function because they may be less
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effective as renal function deteriorates. It has also been
thought that there may be a risk of UA stone and
crystal formation in the urinary tract. However, UA
excretion is not necessarily impaired in the setting of
CKD, and treatment with uricosuric drugs may be
effective.” Among uricosuric drugs, benzbromarone
has been reported to be effective in CKD-associated
hyperuricemia, including in CKD stages = G4
(eGFR < 30 ml/min per 1.73 mz) as monotherapy or in
combination with allopurinol.”'’ Given that fewer
patients with hyperuricemia and reduced eGFR in CKD
stages G3 to G5 reach target UA levels compared with
those with normal renal function, further treatment
options, in addition to the available urate production
inhibitors, are desirable in such patients.'' To the best
of our knowledge, the present study is the first pro-
spective exploratory interventional study to examine
the hypothesis that dotinurad therapy might offer a
beneficial treatment option in patients with hyperuri-
cemia and CKD stages G3/G4.

Dotinurad is a novel uricosuric drug, which is
characterized as a selective urate reabsorption inhibitor
that acts via selective inhibition of the renal urate
transporter UA transporter-1, promoting the excretion
of UA.'” It has been evaluated for noninferiority to
benzbromarone and febuxostat as well as for safety and
efficacy in long-term use.'”"” In a single-dose phar-
macokinetic study of dotinurad in patients with CKD
stages G2/G3, serum UA reduction was attenuated in
those with CKD stage G3 compared with patients with
CKD stage G1."° Thus, a precautionary statement was
established for dotinurad use in patients with severe
renal impairment (eGFR < 30 ml/min per 1.73 m?)."” In
contrast, an integrated analysis of clinical trials showed
no clear trend toward attenuated changes in serum UA
levels for patients with CKD stage G3, and no safety
issues were identified.'® However, the number of pa-
tients with CKD stages G3a and G3b in clinical trials to
date is small.'"® Only 25 patients with CKD stage G3b
have been evaluated across 5 clinical trials, so the ef-
ficacy and safety of dotinurad in patients with CKD
stages G3, especially G3b, and G4, require clarification.
Such information may lead to better management of UA
levels in patients with CKD, including those who
cannot receive adequate doses of ULTs because of
impaired renal function and those for whom the effi-
cacy of ULTs is insufficient.

The main objective of the current study was to
evaluate the efficacy and safety of dotinurad treatment
in patients with hyperuricemia with CKD stages G1 to
G4 using changes in serum UA levels. Changes in eGFR
at 24 weeks and in Cya/Cc,, urine protein-to-creatinine
ratio, and urine albumin-to-creatinine ratio were also
assessed.
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METHODS

Study Design

This was a nonrandomized, prospective, parallel
interventional study with a 24-week treatment and
observation period conducted from February 2022 to
March 2024 at 23 sites in Japan. Based on week 0 eGFR
values, patients were classified into G1 (eGFR = 90 ml/
min per 1.73 rnz), G2 (eGFR, 60-89 ml/min per 1.73 rnz),
G3a (eGFR, 45-59 ml/min per 1.73 m®), G3b (eGFR, 30—
44 ml/min per 1.73 mz), or G4 (eGFR, 15-29 ml/min per
1.73 m®) groups as described in the Japanese Society of
Nephrology and the Kidney Disease: Improving Global
Outcomes Clinical Practice Guidelines.'”*’

Ethical Approval and Informed Consent

The study was approved by the Okayama University
Clinical Research Review Board (Approval No.
CRB6180001). It was conducted with the ethical prin-
ciples based on the Declaration of Helsinki and in
compliance with local laws. All patients provided
written informed consent. The trial is registered with
the Japan Registry of Clinical Trials (JRCT; https://jrct.
niph.go.jp/latest-detail JRCTs061210079).

Eligibility Criteria

Patients with hyperuricemia aged = 20 years, not
treated with ULTs within 2 weeks before study
treatment, and who had a serum UA level
(untreated) = 8.0 mg/dl and eGFR = 15 ml/min
per 1.73 m® within 6 weeks before study treatment
were included. Patients with acute gouty arthritis,
urinary tract stones, secondary hyperuricemia (for
example, to tumor lysis syndrome, aspartate amino-
transferase or alanine aminotransferase = 100 IU/L),
and pregnant or lactating women were excluded.

Intervention or Exposure

The dotinurad starting dose was 0.5 mg once daily,
titrated to a final dose of 2 mg/d (maintenance dose) to
4 mg/d. The standard titration schedule was as fol-
lows: week 0, 0.5 mg/d; week 4, 1 mg/d; and week 8, 2
mg/d. If the serum UA level during the 2 mg/d admin-
istration did not reach the target UA level (= 6.0 mg/dl),
the dose was increased up to a maximum of 4 mg/d.
The timing of the dose increase could be changed or
delayed, depending on any complications or adverse
events.

The concomitant use of ULTs other than dotinurad
was prohibited. Concomitant use restrictions were
placed on angiotensin-converting enzyme inhibitors,
angiotensin II receptor blockers, thiazide diuretics,
loop diuretics, and sodium-glucose cotransporter 2 in-
hibitors, which were to be continued unchanged if
used at the time of initiation of dotinurad and not
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newly started except, for example, in cases of adverse
event development.

Study End Points
The primary end point was to verify the noninferiority
of the change in serum UA levels between the G1/G2
and G3/G4 groups at week 24. The relative and abso-
lute change from baseline in serum UA level at each
evaluation time point, and percentage of patients
reaching serum UA = 6.0 mg/dl, set as the target UA
level in this study, were calculated for the G1/G2 and
G3/G4 groups and the Gl, G2, G3a, G3b, and G4
groups. Serum UA = 6.0 mg/dl has been supported by
Japanese guideline as a management target UA level for
patients with hyperuricemia receiving ULT who have
comorbid conditions’; it has also been employed in
other clinical trials as a target level for ULT efficacy
assessment in patients with hyperuricemia.'”"”
Secondary end points were the percentage change
and change in eGFR at 24 weeks for the G1/G2 and G3/
G4 groups and the G1, G2, G3a, G3b, and G4 groups,
and changes in Cy,/Cc,, urine protein-to-creatinine
ratio, and urine albumin-to-creatinine ratio.

Safety

Data on adverse events that occurred after the start of
dotinurad administration were collected. The number
and percentage of patients who had adverse drug re-
actions with a possible causal relationship with doti-
nurad were evaluated. Descriptive statistics were
calculated for test values and their changes from week
0 of liver function tests (aspartate aminotransferase,
alanine aminotransferase, and Y-glutamyl-
transpeptidase) and urinary pH in the G1/G2 and G3/
G4 groups, as well as the G1, G2, G3a, G3b, and G4
groups at each evaluation time point. Adverse events
were coded using the Medical Dictionary for Regula-
tory Activities Version 26.0.

Sample Size Calculation

A mean of 45% in the rate of change in serum UA
levels at the end of treatment was predicted based on
phase 3 studies.' """ The rate of change was assumed to
be similar in the G1/G2 and G3/G4 groups (0% dif-
ference between groups), with an SD of 15%. The
number of patients required to validate the non-
inferiority of the G3/G4 group to the G1/G2 group
(—10% noninferiority margin) at 80% power and 2.5%
1-sided significance level was calculated to be 37 pa-
tients per group. Considering patients who were not
eligible and dropouts, the number of patients per
group was set at 50.
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Statistical Analysis

For the primary end point, the rate of change in serum
UA level was calculated as follows: (%) = (serum UA at
week 0 — serum UA at week 24 or discontinuation) =+
serum UA value at week 0 X 100. Analysis of covari-
ance was used to calculate the least squares (LS) mean
for the rate of change per group with the value at week
0 as the covariate and the point estimate and 2-sided
95% CI for the difference between groups. The sig-
nificance level was set at 2.5% 1-sided, and the lower
limit of the 2-sided 95% CI for the between-group
difference was considered as verification of non-
inferiority when it exceeded —10%, which was set as
the noninferiority margin. The noninferiority margin
of —10% is approximately one-fifth of the difference in
UA change obtained with placebo and dotinurad; this
margin was used in phase 3 studies.''* Point estimates
and 2-sided 95% CIs of the percentage of patients
reaching the target UA level at each assessment time
point for the G1/G2 group and G3/G4 group and the
difference between groups (G3/G4 group — G1/G2
group) were calculated. For the primary evaluation of
change in serum UA, missing week 24 values were
imputed using the last observation carried forward
method; other missing values were not imputed.

For the secondary end points, the percentage change
in eGFR was calculated as follows: (%) = (eGFR value
at week 0 — eGFR value at week 24 or discontinuation)
= eGFR value at week 0 X 100%. Point and 95% CI
estimates of the LS mean were calculated for the
percent change and change in eGFR for the G1/G2
group, G3/G4 group, as well as the G1, G2, G3a, G3b,
and G4 groups. Summary statistics were calculated for
the measured values and the change from week 0 for
urine protein-to-creatinine ratio, urine albumin-to-
creatinine ratio, and Cya/Cc. Correlation analyses
were performed to assess the relationship between the
serum UA level change and eGFR change at week 24.
The efficacy analysis was performed on the per proto-
col set, and safety analysis was performed on the safety
analysis population. All statistical analyses were per-
formed using SAS software (SAS for Windows, SAS
Institute Inc).

RESULTS

Patient Flow Diagram

Consent was obtained from 104 patients (Figure 1).
After excluding 4 patients who had not received the
study drug (2 withdrew consent and 2 were ineligible),
treatment was initiated in 100 patients, and all were
included in the safety analysis. Of those, 2 dis-
continued study treatment because of intolerance.
Ninety-eight patients continued the prescribed
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Provided consent: 104

Excluded: 4
Withdrew consent during screening: 2
Did not meet the eligibility criteria: 2

Started protocol treatment: 100

G1:10
G2: 40
G3a: 16
G3b: 21

G4: 13
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Protocol treatment adherent
until Week 24 visit: 94
G1: 10

Protocol treatment adherent
up to the discontinuation
point before Week 24 visit: 4

Unable to adhere to protocol
treatment: 22
G3b: 2

G2: 38 G2:2
G3a: 16 G3b: 2
G3b: 17

G4: 13

Figure 1. Participant flow diagram.

titration and all were included in the per protocol set; 4
patients discontinued; 94 patients completed 24 weeks
of treatment and reached the maximum dose of 2 mg/d.
Final dosages were as follows: 0.5 mg/d, n=1; 1 mg/d,
n=1 (reduced from 2 mg/d); 2 mg/d, n=74; 3 mg/d,
n=7; and 4 mg/d, n=15. A relatively high percentage
of patients with CKD stages G3a, G3b, and G4 had final
doses > 2 mg/d (Figure 2).

Patient Background

In Table 1 and Supplementary Table S1, we present the
patient background. Age tended to increase and body
mass index tended to decrease in the later CKD stages.
However, the duration of hyperuricemia and the
presence of comorbidities were comparable among
groups; mean serum UA levels at week 0 were com-
parable among the G1-G4 groups, ranging from 8.5
mg/dl (G2 group) to 9.1 mg/dl (G4 group)
(Supplementary Table S2). No patients deviated from
the criteria for use of concomitant medications by

Final dosages in protocol treatment initiators (n=100)

a: Excluded from the per protocol set.
One patient was deemed unable to
increase the dose due to renal disease
(details unknown).

newly initiating or increasing the dose of restricted
concomitant medications during the study period.

Efficacy

Changes in serum UA levels and the percentage of
patients reaching the target UA level are shown in
Figure 3 and Supplementary Table S2. The percentage
change (LS mean) in serum UA level at week 24 was
47.2% (95% CIL: 43.6%—50.8%) for the G1/G2 group
and 42.8% (95% CL 39.1%-46.4%) for the G3/G4
group (Supplementary Table S2). The between-group
difference by the primary endpoint analysis
was —4.3% (95% CI: —9.5% to 0.9%, noninferiority
P = 0.0321), with a lower limit above —10%, vali-
dating the noninferiority of the G3/G4 group to the G1/
G2 group (Figure 3a). Overall, 94% of the G1/G2 group
and 72% of the G3/G4 group achieved the target UA
level at week 24 (Figure 3b). Serum UA level decreased
over time from week 4 to week 24 in all groups (G1-
G4); the percentage decrease (LS mean) at week 24 was

100% 3%
8%

:m o m . 4 me/day
% Tiow : o [ me/cey
60% — []2 mesday

85%
40% oo 75% 67% [ xmesday
0
54%
20% | |:| 0.5 mg/day
3% 5%
(]
3% 5%2
0% - a: Excluded from PPS
G1 G2 G3a G3b G4
n=10 n=40 n=16 n=21 n=13

Figure 2. Dotinurad final dosages. Some percentage values do not total 100% because of rounding of numbers. PPS, per protocol set.
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Table 1. Patient background by G1/G2 and G3/G4 group

Group G1/62 (n = 50) G3/G4 (n = 48)
Sex

Male 47 (94) 39 (81)
Age (yrs)

Mean (SD) 51 (14) 65 (13)
20-59 36 (72) 156 (31)
=60 14 (28) 33 (69)

BMI (kg/m?)

Mean (SD) 28.3 (4.7) 255 (4.3)
18.5 fo <25 15 (30) 27 (56)
25 fo <30 16 (32) 14 (29)
=30 19 (38) 7 (15)

Duration of hyperuricemia (yrs)

Mean (SD) 29 4.7) 4.2 (1.0)
<1 25 (50) 26 (54)
1-9 19 (38) 14 (29)
=10 6 (12) 8(7)

Serum UA level (mg/dl)

Mean (SD) 8.6 (0.9) 8.9 (0.9)
Min, max 4.8,10.1 77,126

eGFR (ml/min per 1.73 m?)

Mean (SD) 78.1 (14.5) 38.0 (12.2)
Min, max 60.3, 130.3 15.8, 58.5

Urine profein-to-creatinine ratio (g/gCr)

Mean (SD) 0.144 (0.303) 0.964 (1.402)
Min, max 0.01, 1.84 0.02, 5.39
Urine albumin-to-creatinine ratio (mg/gCr)
Mean (SD) 79.8 (233.4) 666.1 (947.4)
Min, max 3, 1248 4, 3230
History of gout
Yes 10 (20) 7 (15)
CKD®
Yes 0 48 (100)
Causal disease
Diabetic nephropathy 0 14 (29)
Nephrosclerosis 0 18 (38)
IgA nephropathy 0 5 (10)
Membranous nephropathy 0 1@
Focal glomerulosclerosis 0 24
Polycystic kidney disease 0 2 (4
Unknown cause 0 3 (6)
Others 0 3 (6)
Malignant neoplasm of renal pelvis 0 12
Nephrectomy 0 12
Toxic nephropathy 0 1@
Comorbidities
Yes 43 (86) 45 (94)
Diabetes 23 (46) 24 (50)
Dyslipidemia 28 (66) 32 (67)
Hyperfension 27 (54) 37 (77)
Stroke or CAD 5 (10) 10 (21)
PAD 0 0
Concomitant medications
Thiazides 4 (8) 24
Diuretics except thiazides 0 (0) 4 (8)
ARBs 24 2 (4
Antihypertensives except diuretics and ARBs 24 (48) 25 (b2)
Insulin 1) 8(17)
SGLT2-inhibitors 15 (30) 16 (33)

ARB, angiotensin Il receptor blockers; BMI, body mass index; CAD, coronary artery
disease; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; IgA,

Kidney International Reports (2025) 10, 1711-1720
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similar among groups, ranging from 45.4% to 48.9%,
but lower in the G4 group (35.7%) (Figure 3c,
Supplementary Table S2). The percentage of patients
reaching the target UA level at week 24 ranged from
54% (G4 group) to 100% (Gl group) (Figure 3d,
Supplementary Table S2). In the primary endpoint
analysis, imputation using the last observation carried
forward method was performed for 2 patients because
of missing values.

Changes in renal function tests are shown in Figure 4
and Supplementary Table S3. eGFR tended to increase
slightly from week 0 to week 24, with the largest
change observed in the G1 group (Figure 4a and b). LS
mean changes in eGFR in each group at week 24 were
as follows: G1, 5.8 (95% CI: —7.4 to 18.9); G2, 0.6 (95%
CL: —4.3 to 5.4); G3a, 0.7 (95% CI: —4.3 to 5.7); G3b,
3.5 (95% CI: —4.0 to 11.0); and G4, 3.5 (95% CI: —7.7
to 14.8). This indicated no consistent trend in the
magnitude of change, but a positive mean change in all
groups (Supplementary Table S3). Changes in urine
protein and urine albumin from week 0 to week 24 are
shown in Figure 4c—f and Supplementary Table S3. In a
post hoc analysis to evaluate whether there was any
relationship between changes in serum UA levels and
changes in urinary protein and albumin at week 24
from baseline, no relationship was observed
(Supplementary Figure S1). Correlations between
change in serum UA level and change in eGFR at week
24 are shown in Figure 5. Linear regressions were
observed for rate and amount of change, with both
showing correlation (R° = 0.078 and R” = 0.170 for the
2 regression models). Changes in Cy,/Cc, are shown in
Figure 6 and Supplementary Table 4. Mean Cya/Cc,
generally increased over time from week 4 to week 24;
the mean change from baseline at week 24 ranged from
3.0% to 8.2%, with the largest increases observed in
the G3b and G4 groups. Of note, whereas the mean
changes in Cy,/Cc, at week 24 were broadly similar for
the G3a and G3b groups, the percentage of patients
reaching the target UA level (= 6.0 mg/dl) at week 24
was 69% for the G3a group and 89% for the G3b
group, a difference of 20% (Figure 3d). This difference
was incidental, and attributable to slight differences in
the distribution of serum UA levels at week 24,
particularly in the narrow range of 5-7 mg/dl around
the = 6.0 mg/dl target threshold.

Safety
Adverse drug reactions were reported by 3 patients
(8%) in the G2 group (arthralgia, gouty arthritis, and

immunoglobulin A; PAD, peripheral artery disease; SGLT2, sodium-glucose cotrans-
porter 2; UA, uric acid.

?Defined as eGFR < 60 ml/min per 1.73 m?

Values are n (%) unless indicated otherwise.
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a % Decrease in serum UA level from baseline (two-category)
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\ \Tl
50 . —GB3/G4 (n=48) T —
—— G1/G2 (n=50)

Inter-group difference at W24 (primary endpoint):
-4.3% (95% Cl, -9.5 to 0.9)

% Decrease in serum UA level
from WO0,%

60

P=0.0321 for predefined hypothesis for non-inferiority.

70

b Achieved target UA level (< 6 mg/dL) at Week 24 (two-category)

94% 72%
(83% to 99%)

(57% to 84%)
100

80
60

40

Proportion, %

20

G1/G2 G3/G4

A-D Error bars represent 95% confidence interval.

K Tanabe et al.: Dotinurad in Patients With Renal Impairment

c % Decrease in serum UA level from baseline (five-category)

W0 W4 W8 W12 W24
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©

>

<

<

S

55 TN
<

85 40 T
g“‘ — G4 (n=13) L

5 50 G3b (n=19) ! |
2 G3a (n=16)

> 60 — — G2(n=40)

BN —_— G1 (n=10)

70

d Achieved target UA level (= 6 mg/dL) at Week 24 (five-category)

100% 92% 69% 89% 54%
(69% to 100%) (79% to 98%) (41% to 89%) (65% to 99%) (25% to 81%)

100
80
40
20

0

Proportion, %
(2}
o

Figure 3. Serum uric acid level. (a) Percentage decrease in serum uric acid level from baseline and (b) percentage of patients achieving target
UA level at week 24 in the G1/G2 and G3/G4 groups. (c) Percentage decrease in serum uric acid level from baseline and (d) percentage of
patients achieving the target UA level at week 24 in the G1, G2, G3a, G3b, and G4 groups. UA, uric acid; W, week.

“wound”), and 1 patient (5%) in the G3b group
(gout). Adverse drug reactions other than “wound”
were known events (Table 2). Regarding changes in
liver function (alanine aminotransferase, aspartate
aminotransferase, and 7Y-glutamyl transpeptidase),
there was a trend toward a slight increase in liver
function parameters at week 24 in the G1 group, but
no increase at week 24 in the G3a, G3b, and G4
groups (Supplementary Table 5). Of note, there were
no marked changes in urinary pH during the study.
At week 24, urinary pH ranged from 5.8 (G3b group)
to 6.4 (G4 group). No urinary alkalizers were used at
the physician’s discretion and no patients had uri-
nary tract stones. The changes in blood glucose and
glycated hemoglobin did not indicate clinically
notable trends.

DISCUSSION

This study verified the hypothesis of the noninferiority
of serum UA reduction in patients with CKD stage G3/
G4 compared with patients with CKD stages G1/G2,
which was the primary end point. The mean percent-
age reduction in serum UA was similar in the G3a
(45.4%) and G3b (45.5%) groups versus Gl (48.9%)
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and G2 (46.8%) groups, and approximately 10% lower
in the G4 group (35.7%). The percentage of patients
reaching the target UA level was CKD stage-specific,
with a lower percentage of the G4 group (54%)
achieving the target than the G2 group (92%). The
reduction in serum UA in patients in the G3 and G4
groups is generally slightly higher than that observed
in studies of febuxostat and allopurinol in patients
with CKD stages G3 and G4, which showed reductions
in serum UA of approximately 30% to 40% from
baseline.”'

Regarding safety, except for a “wound,” which was
an injury in 1 patient resulting in treatment at another
hospital, the adverse effects were known; no adverse
effects were observed in the G4 group, and no new
safety issues of particular concern were identified.
There were no marked changes in urinary pH or liver
function during the study. Furthermore, there was no
incidence of urinary tract stones with dotinurad titra-
tion, including in patients with CKD stage G3 or G4.
These findings suggest that dotinurad therapy may be
well-tolerated in this patient group, providing a
treatment option for managing serum UA levels in
patients with CKD stages up to G3/G4.
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Additional analysis of data from a phase 3 long-term
study of dotinurad'”'® (up to 58-week administration)
reported that mean percentage changes in serum UA
levels were similar among groups (G1 [n = 24, 48.6%],
G2 [n = 225, 48.9%], G3a [n = 61, 47.3%], and G3b
[» = 9, 47.8%)]) in patients treated with dotinurad 2
mg/d to 4 mg/d.'® LS mean changes in serum UA in the
current study ranged from 45.4% to 48.9% in the G1,
G2, G3a, and G3b groups, similar to that observed in
the long-term study,15 supporting the efficacy results
obtained with treatment starting at 0.5 mg/d and
increasing to 2 mg/d to 4 mg/d after titration.

Two recent retrospective studies of patients with
CKD stages G3b and G4 reported reductions in serum
UA of approximately 17% (baseline, 7.1 mg/dl; post-
treatment, 5.9 mg/dl)24 and 27% (pretreatment, 8.3
mg/ml; posttreatment, 6.1 mg/ml)*’ with dotinurad
treatment. Most patients (approximately 94% and
81%, respectively) in those studies received a final
dose of dotinurad < 2 mg/d.***” Considering the fact
that greater serum UA reductions were observed in
our study, where a majority of patients (96%) ach-
ieved the final dose of =2 mg/d and a high proportion
of patients with CKD stage G4 (46 %) had their final dose
> 2 mg/d, a titrating dose to 2 mg/d or even higher, up

Table 2. Adverse drug reactions

Adverse drug Total G1 G2 G3a G3b G4
reactions (N=100) (n=10) (n=40) (n=16) (n=21) (n=13)
Any ADR 44 0 38 0 1) 0

Gout 1 1®)

Arthralgia (D 1@Q)

Gouty (D 1@Q)

arthritis
Wound 1 10Q)

ADR, adverse drug reaction.
Values are n (%).
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to maximum of 4 mg/d, is suggested for enhancing ef-
ficacy for patients with CKD stage G3b or G4.

In the current study, positive mean changes in eGFR
were demonstrated in all groups (G1-G4), suggesting
that decline over time may have been counteracted.
This is consistent with previous reports that suggest
the possibility of delaying eGFR decline with dotinurad
treatment.'**“*’ The possible renoprotective effect
may have been primarily mediated by a reduction in
serum UA levels, which is supported by the significant
correlation between the changes in serum UA level and
eGFR in the current study. Furthermore, the small co-
efficient of determination (R) of the linear model re-
ported in our study implies that the change in eGFR
with dotinurad treatment may be better explained by a
model that considers background factors such as
severity of renal dysfunction or concomitant treatment.
In addition, factors conferred by a novel mechanism of
action of dotinurad, which inhibits UA transporter-1—
mediated reabsorption of UA in the proximal tubular
cells, may be involved. Dotinurad selectively inhibits
UA reabsorption via UA transporter-1 in proximal
tubular cells without affecting the secretory pathway
of UA via ATP-binding cassette subfamily G member 2,
organic anion transporter 1, and organic anion trans-
porter 3 in the intestinal tract.'” Verification of whether
dotinurad has a favorable effect on renal function
decline over time and whether it has a direct mecha-
nism independent of reduction in UA will be a prom-
ising topic for further investigation.

In enrolled patients with hyperuricemia in CKD
stage G3 or G4, dotinurad titration produced a constant
reduction in serum UA levels consistent with that
observed in patients with CKD stage G1 or G2, which
was supported by the observed changes in Cy,/Ce,.
The findings regarding eGFR suggest that dotinurad
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titration therapy possibly has an inhibitory effect on
eGFR decline, with an effect that may involve a
mechanism secondary to that of decreased serum UA
level.

This study has some limitations, including its non-
randomized design with no placebo comparator and the
relatively small sample size, particularly in the G4
group. The study was conducted among only Japanese
patients, who were predominantly male; thus, the
findings are not necessarily generalizable to settings
outside Japan or to female patients. In addition to
different baseline eGFR, there were differences among
groups in other background characteristics, including
age. Therefore, intergroup differences in the magnitude
of change may be present in this study. However,
comorbidities, duration of hyperuricemia, and mean
baseline serum UA levels were generally balanced
across the groups. Baseline Cy,/Cc, levels were slightly
higher in the G4 group than in the other groups. This
may reflect the higher proportion of the hyperexcre-
tion type in the G4 group, thus introducing a potential
selection bias.

In conclusion, the study suggests that dotinurad
may become a standard treatment option for the man-
agement of serum UA in patients with hyperuricemia
in CKD stages G3 and G4. However, to further elucidate
use in such patients, longer-term
controlled trials that compare dotinurad with standard
therapy in larger patient groups are required.
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