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Hyperuricemia is a common phenomenon in chronic kidney
disease (CKD), most presumably due to reduced renal clear-
ance of uric acid. Whether this is a secondary phenomenon
that needs to be treated only in case of symptomatic gout or if
hyperuricemia contributes to the progression of CKD is large-
ly disputed. BGouty nephropathy,^ focal interstitial urate crys-
tal deposition causing chronic renal failure and eventually
end-stage-renal-disease (ESRD), has become a rare disease
(Gonick et al. 1965). Independently from this, data gathered
from mouse models suggest that hyperuricemia may be a
cause of CKD and its progression by causing renal
arteriolopathy, tubular interstitial inflammation, and fibrosis
as well as epithelial-to-mesenchymal transition (Kang et al.
2002; Sánchez-Lozada et al. 2005). Recent trials enforce the
hypothesis that hyperuricemia is an independent risk factor for
progression of CKD in both children/adolescents and grown-
ups (Rodenbach et al. 2015; Li et al. 2014), although this has
been put into question by other studies on large CKD cohorts,
in which no association between uric acid levels and CKD
progression was found (Sturm et al. 2008; Madero et al.
2009).

Despite this conflicting data, it has been advocated by
many authors that pharmacological treatment of hyperuri-
cemia in CKD patients using allopurinol might slow down
CKD progression (Siu et al. 2006; Goicoechea et al. 2010,
2015; Kanji et al. 2015). This might not only be due to its

urate-lowering capacities but also by reducing radical ox-
ygen species, the latter being produced by xanthine oxi-
dase, the therapeutic target of allopurinol (Kang and
Chen 2011). Febuxostat has been introduced as a new,
non-purine, and selective xanthine oxidase inhibitor and,
therefore, uric acid-lowering agent. Besides its usual indi-
cation in patients with recurrent gout it might, similar to
allopurinol as mentioned above, be used in CKD to ame-
liorate kidney function decline. In basic research,
febuxostat prevented arteriolopathy and decline of renal
function in the classic model of 5/6 nephrectomized rats
independently from hyperuricemia (Sánchez-Lozada et al.
2008a). The same authors stated that febuxostat improved
glomerular hemodynamics and vascular morphology in rat
models of fructose-induced metabolic syndrome and ex-
perimental hyperuricemia (Sánchez-Lozada et al. 2008b,
c). This finding in 5/6 nephrectomized rats was reproduced
in several models of renal inflammation: in two rat models
of unilateral ureteral obstructive nephropathy, febuxostat
treatment was associated with less interstitial fibrosis and
inflammation (Omori et al. 2012; Cao et al. 2015), an ob-
servation that is in line with the results of Tsuda et al.
gathered from a ischemia-reperfusion-injury rat model
(Tsuda et al. 2012). Lee et al. evaluated febuxostat in a
streptozotocin-induced diabetic rat model and also found
less expression of proinflammatory genes in diabetic rats
treated with febuxostat and even positive effects on albu-
minuria (Lee et al. 2014). Evaluating albuminuria as a sur-
rogate parameter for kidney function and glomerular integ-
rity, febuxostat was associated with reduced albuminuria,
in a rat model of diabetic nephropathy, but this did not
exhibit dose dependency (Nakamura et al. 2016).
Furthermore, despite the fact that uric acid has been advo-
cated to play a role in the development of cardiovascular
disease and hypertension, no positive effect of febuxostat
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on blood pressure levels were detected in hypertensive
rates (Szasz et al. 2013).

An article in this issue of Naunyn-Schmiedeberg’s
Archives of Pharmacology describes prevention of cisplatin-
induced renal damage in rats by febuxostat (Fahmi et al.
2016a). The authors have evaluated the influence of different
oral febuxostat dosages on kidney function in rats treated
with a nephrotoxic dose of intraperitoneally administered cis-
platin. While not lowering uric acid, febuxostat prevented
acute kidney injury in this model. Possibly, the anti-
inflammatory effect of febuxostat appears to be organ inde-
pendent, as the authors already showed similar protective
effects on lung tissue in a rat model previously (Fahmi et al.
2016b). While some antioxidant effect was observed, the
nephroprotection occurred at least partly at a dose exhibiting
limited antioxidant effects. These data extend the range of
nephropathy models in which febuxostat is effective as a
preventive or treatment agent; they also raise questions on
the role of xanthine oxidase and antioxidant effects in such
nephroprotection.

Transferring these results into clinical practice, a couple of
trials evaluated febuxostat in view of its capacity to slow down
progression of CKD: in a prospective, randomized, and
placebo-controlled trial, febuxostat lead to an increase of esti-
mated glomerular filtration rate (eGFR) in a time period of
6 months in CKD 3–4, compared to a significant deterioration
of eGFR in placebo-treated patients over the same time (Sircar
et al. 2015).

Whether and to what extent the renoprotective effects of
febuxostat may outperform those of allopurinol has not been
studied well until now. A small prospective, randomized,
open-label trial that compared both drugs in CKD patients
over a time period of 12 weeks showed a stronger reduction
of uric acid serum levels and even proteinuria, but no differ-
ence in change of eGFR was seen (Tanaka et al. 2015).
However, the latter fact probably needs to be attributed to
the short follow-up period. In a bigger but retrospectively
designed cohort study, patients that were switched from
allopurinol to febuxostat and then followed over 1 year
had a lower decrease of eGFR and a higher decrease of
uric acid serum levels at the end of follow-up compared
to a group of patients maintained on allopurinol (Tsuruta et
al. 2014). In patients undergoing cardiac surgery,
febuxostat showed better renoprotective and antioxidative
effects compared to allopurinol (Sezai et al. 2015). Another
non-interventional, retrospective study proved that
febuxostat can be safely used in CKD 3–5 patients; further-
more, it was also successful in this advanced CKD stages
in terms of eGFR preservation (Shibagaki et al. 2014).
Taken together, febuxostat appears to be a promising tool
to slow down the progression of CKD in patients with
various disease entities. However, further prospective clin-
ical studies are needed to confirm these data.
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