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Renoprotective Effect of Xanthine Oxidase
Inhibitor, Topiroxostat
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Uric acid is an end-product of purines such as adenosine
triphosphate (ATP), RNA and DNA. Approximately 40% of
uric acid is derived from foods and remaining 60% is endoge-
nously produced. About 75% and 25% of uric acid are excreted
from kidney and intestine, respectively. Therefore, hyperurice-
mia in chronic kidney diseases (CKD) was previously consid-
ered as the result of renal dysfunction and not as the target
for treatment. Recent epidemiological studies are challenging
such a significance of hyperuricemia in CKD. A serum creati-
nine level is a predictor of end-stage renal disease (ESRD), and
serum uric acid was shown to be a significant positive corre-
late of developing high serum creatinine in a Japanese cohort
study [1]. Hyperuricemia (serum uric acid > 6.0 mg/dL) was
an independent predictor of ESRD in women [2], suggesting
that strategies to control serum uric acid levels may reduce
the population burden of ESRD. The meta-analysis which in-
cluded 15 cohorts with a total of 99,205 individuals and 3,492
incident CKD cases demonstrated a positive association be-
tween serum uric acid levels and risk of CKD in middle-aged
patients, independent of established metabolic risk factors [3].
Further, another Japanese cohort study showed that elevated
serum uric acid levels within the normal range (men > 6.3 mg/
dL, women > 5.1 mg/dL) at the onset of overt nephropathy re-
sulted in an increased risk for declining renal function in type
2 diabetes patients [4].

In a prospective, randomized, controlled trial (RCT) of
54 hyperuricemic patients with CKD, patients were randomly
assigned to treatment with xanthine oxidase inhibitor, allopu-
rinol, 100 to 300 mg/day, or to continue the usual therapy for
12 months [5]. There was a trend toward a lower serum creati-
nine level in the treatment group compared with controls after
12 months of therapy, although it did not reach statistical sig-
nificance (P = 0.08). In another RCT, patients with estimated
glomerular filtration rate (¢GFR) < 60 mL/min/1.73m? were
randomly assigned to treatment with allopurinol 100 mg/day
(n = 57) or to continue the usual therapy (n = 56) [6]. In the
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control group, eGFR decreased by 3.3 + 1.2 mL/min/1.73m?,
and in the allopurinol group, eGFR increased by 1.3 + 1.3 mL/
min/1.73m? after 24 months. In the post hoc analysis of a long-
term follow-up after completion of the 2-year trial, the treat-
ment with allopurinol reduced the risk of renal events by 68%
compared to the control group (P = 0.004) [7].

We retrospectively picked up patients who had been con-
tinuously prescribed a new xanthine oxidase inhibitor, topirox-
ostat, for 3 months or more by a chart-based analysis, and
compared serum uric acid, eGFR and urinary protein before
the topiroxostat treatment with the data at 3 and 6 months af-
ter the topiroxostat treatment started. The study protocol was
approved by the Ethics Committee of the National Center for
Global Health and Medicine, and the study was performed in
accordance with the Declaration of Helsinki.

Clinical and biochemical characteristics of patients stud-
ied at baseline were shown in Table 1. Changes in serum uric
acid, eGFR and urinary protein after the start of topiroxostat
treatment were shown in Table 2. Serum uric acid levels
significantly decreased at 3 and 6 months after the start of
topiroxostat as compared with baseline. eGFR did not change
3 months after, however, eGFR showed a trend to increase 6
months after. The number of patients who showed positivity
for urinary protein significantly decreased at 3 and 6 months
after the start of topiroxostat as compared with baseline.

Correlation between the decrease of serum uric acid levels
and the increase of eGFR at 3 and 6 months after the start of
topiroxostat were shown in Figure 1. At 3 months after, the
increase of eGFR showed a trend to be correlated with the de-
crease of serum uric acid levels. At 6 months after, the increase
of eGFR was significantly correlated with the decrease of se-
rum uric acid levels.

Traditionally, uric acid crystals adhere to renal epithelial
cells and induce an inflammatory response [8]. Uric acid stim-
ulates proliferation of vascular smooth muscle cells in the af-
ferent arterioles [9] and induced glomerular hypertension [10].
Elevated uric acid level is associated with induction of oxida-
tive stress, endothelial dysfunction, elevation of renal vascular
resistance, reduction of renal blood flow and renal arteriolopa-
thy [11, 12].

In a recent systematic review and meta-analysis including
a total of 12 RCTs with 832 CKD participants, pooled estimate
for eGFR was in favor of lowering serum uric acid therapy
with a mean difference of 3.88mL/min/1.73m? (95% confi-
dence interval (CI): 1.26 - 6.49mL/min/1.73m?; P=0.004),
supporting our results [13].

In conclusion, topiroxostat improved urinary protein and
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Table 1. Clinical and Biochemical Characteristics of Patients Studied at Baseline (N = 41)

Sex (male, n (%))

Age (years)

Body height (cm)

Body weight (kg)

Body mass index (kg/m?)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Serum uric acid (mg/dL)

HbAlc (%)

Estimated glomerular filtration rate (mL/min/1.73m?)

27 (65.9%)
64.4+11.8
162.5+8.1
69.8+£15.2
26.3+5.0
131.0 £ 25.1
72.6 £19.3
84+1.5
6.2+0.8
49.9 £ 18.6

Table 2. Changes in Serum Uric Acid, eGFR and Urinary Protein After the Start of Topiroxostat Treatment

After 3 months After 6 months
N Baseline After 3month Pvalues N  Baseline After 6 month P values
Serum uric acid (mg/dL) 35 83+14 6.5+£2.0 <0.001 26 82+1.3 62+1.8 <0.001
eGFR (mL/min/1.73m?) 36 49.1+£18.8 50.3+20.0 0.368 28 47.6+19.1 49.9+20.0 0.063
Positivity for urinary protein (n, %) 23 13 (56.5%) 11 (47.8%) 0.002 23 13(56.5%) 8 (34.8%) 0.003

The paired t-test and Fisher’s exact probability test were used to statistically analyze comparison in serum uric acid and eGFR, and comparison in

positive rate of urinary protein, respectively.

eGFR, presenting renoprotective effect of uric acid lowering
therapy.
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Figure 1. Correlation between the decrease of serum uric acid levels and the increase of eGFR at 3 (a) and 6 months (b) after

the start of topiroxostat. r: Pearson’s correlation coefficient.
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