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A Possible Exquisite Crosstalk of Urate Transporter 1 With
Other Urate Transporters for Chronic Kidney Disease and
Cardiovascular Disease Induced by Dotinurad

Hidekatsu Yanai® , Hiroki Adachi?, Mariko Hakoshima?,
Hisayuki Katsuyama?

To the Editor

We previously reported that the switching from fenofibrate
to the selective peroxisome proliferator-activated receptor
(PPAR) a modulator, pemafibrate, increased serum uric acid
(UA) levels and reduced estimated glomerular filtration rate
(eGFR) in patients with dyslipidemia [1]. Fenofibrate has a
property to decrease serum UA by inhibition of urate trans-
porter 1 (URATT) by its major metabolite [2]. Although fenofi-
brate was reported to decrease the eGFR [3], the mechanism
of fenofibrate-induced renal impairment has been remained
unclear. Further, our previous discussion on such issue was
premature [1]. Recently, the role of UA transporters has been
clarified [4] (Fig. 1a). Renal excretion of UA is the major regu-
lator of serum UA, and renal UA reabsorption is mainly medi-
ated by URAT1 and glucose transporter 9 (GLUTY). Organic
anion transporters (OATS) 1, 3 transport UA from the renal in-
terstitial into renal proximal tubule epithelial cells. ATP-bind-
ing cassette, subfamily G, 2 (ABCG2) has been identified as
a high-capacity UA exporter that mediates renal and/or extra-
renal UA excretion.

Indoxyl sulfate (IS) is a well-known uremic toxin that ac-
cumulates under renal impairment and is involved in the pro-
gression of chronic kidney disease (CKD) and cardiovascular
disease (CVD), by inducing inflammation and free radical pro-
duction [5, 6]. IS excretion is also mediated by OAT1/3 and
ABCG?2 as well as UA excretion [4]. ABCG2 inhibitors, such
as febuxostat (xanthin oxidase (XO) inhibitor), caused renal
IS accumulation by suppressing its excretion via ABCG2 in
rats [7]. Fenofibrate completely inhibits ABCG2 which may
lead to increase in renal IS [8], resulting in elevation of eGFR.
Another XO inhibitor, topiroxostat, also inhibits ABCG?2,
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however, allopurinol does not inhibit ABCG2. OAT inhibitors
such as probenecid (uricosuric drug, URAT1, and GLUT9 in-
hibitor), suppressed IS uptake into the kidney, leading to in-
creased plasma IS [7]. Increased plasma IS may be harmful
to cardiovascular system by inducing inflammation and free
radical production. Benzbromarone (uricosuric drug) inhibits
OAT1 and OAT3, however, its inhibitory potency for OAT1/3
is lower than those of probenecid [9], which may not lead to
an increase in plasma IS. Probenecid and benzbromarone in-
hibit ABCG2, which may be unfavorably associated with renal
function. In short, the inhibition of OAT1/3 and ABCG2 in-
crease IS in plasma and kidney, which may be unfavorably as-
sociated with the development of CVD and CKD, respectively.

Very recently, we reported that the addition of the selec-
tive URAT1 inhibitor dotinurad to highly-evidence-proved
drugs to improve CKD such as sodium-glucose cotransporter
2 (SGLT2) inhibitor and a glucagon-like peptide 1 (GLP-1)
receptor agonist, improved eGFR in a diabetic patient with
CKD stage G4 [10]. Dotinurad inhibits URAT1 specifically,
however, does not inhibit ABCG2 [9], and reduces renal UA
accumulation, which may increase the transport of renal accu-
mulated IS by ABCG2 because UA may compete with IS for
ABCG2 (Fig. 1b). This exquisite crosstalk between URAT1
and ABCG2 induced by dotinurad may be beneficially asso-
ciated with the development and progression of CKD. Our
recent study showed that dotinurad reduced urinary albumin
creatinine ratio (UACR) and increased eGFR in patients with
CKD [11], supporting our hypothesis.

Dotinurad does not inhibit OAT1/3, and then does not in-
crease plasma IS [7]. Possibly, plasma IS may decrease when
renal IS decreased because renal excretion is the major reg-
ulator of blood UA and IS. This excellent crosstalk between
URAT1 and OAT1/3 induced by dotinurad may be favorably
associated with the development of CVD.

In conclusion, the selective inhibition of URAT1 by
dotinurad may induce favorable metabolic changes of uremic
toxin, which may be beneficially associated with the develop-
ment and progression of CKD and CVD.
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Figure 1. The effects of fenofibrate and uric acid (UA)-lowering drugs on UA transports and UA and indoxyl sulfate (IS) metabo-
lism (a). The effects of dotinurad on UA transports and UA and IS metabolism (b). URAT1: urate transporter 1; OAT: organic anion
transporter; GLUTO: glucose transporter 9; ABCG: ATP-binding cassette, subfamily G; eGFR: estimated glomerular filtration rate.
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