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Current Perspectives on Estimated Glomerular Filtration 
Rate (eGFR) and Urate-Lowering Therapy (ULT) for Chronic 
Kidney Disease (CKD)

Abstract
Recently, chronic kidney disease (CKD) has been a global health concern. Some problems related to CKD include decreased renal function, increased uric acid (UA) levels, 
urate-lowering therapy (ULT), allopurinol administration, and decreased estimated glomerular filtration rate (eGFR). Preventing Early Renal Loss in Diabetes (PERL) is a 
meaningful study, showing no evidence of apparent benefits of UA reduction with allopurinol on renal outcomes. Another significant study is CKD-FIX, which stands for the 
Controlled trial of slowing of Kidney Disease progression From the Inhibition of Xanthine oxidase. The change in eGFR was -3.33 vs -3.23 mL/min/1.73 m2 for allopurinol 
vs placebo, respectively.
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Introduction

In recent years, chronic kidney disease (CKD) has been estimated as a 
global health concern worldwide. Especially, elderly people tend to have CKD 
more than expected [1]. Relationships among several factors have been in 
discussion including decreased renal function, increased uric acid levels, 
urate-lowering therapy (ULT), allopurinol administration, and decreased 
estimated glomerular filtration rate (eGFR) [2]. 

Latest report is a cohort study of the uric acid right for heart health 
(URRAH) Project [3]. Clinical cases (n=26,971) were analyzed by serum uric 
acid, eGFR, urinary albumin excretion, and others. The results showed that i) 
as eGFR is lower, hyperuricemia and gout are found higher, ii) compared to 
those with eGFR > 90 ml/min, subjects with < 60 ml/min show approximately 10 
times higher of hyperuricemia, iii) the ratio of patients provided with allopurinol 
showed <2% in those who have GFR > 60 ml/min, 20% in those of CKD 3b 
and 35% in those with macroalbuminuria. These studies are progressing in 
the clinical practice and research, and the concept of rehabilitation for kidney 
disease has been emerged [4]. In this article, recent topics in this area will be 
described. 

A variety of debate have exist concerning the pathophysiology of 
CKD. One is the perspective that serum uric acid levels rise as renal 
function declines [5]. The other is that renal function declines as a result of 
hyperuricemia. Conventionally, lots of observational studies are found. Among 
them, hyperuricemia has been known to be a risk factor for the development 
of CKD. On the other hand, there are few reports of medical administration for 
hyperuricemia and its intervention to improve the prognosis of renal function. 

There was a meaningful investigation of feather trial [6]. It stands for 
febuxostat versus placebo randomized controlled trial regarding reduced renal 
function in patients with hyperuricemia complicated by chronic kidney disease 
stage 3, which was a multicenter, randomized, double-blind, and placebo-
controlled trial. Subjects were 467 patients with CKD 3a/3b, and eGFR was 
observed between febuxostat group and placebo group. As a result, eGFR 

slope was 0.23 vs -0.47 mL/min/1.73 m2/year (no significant difference p=0.1). 
Regarding gouty arthritis, the incidence was 0.91% vs 5.86% (significant 
difference p=0.007) [6]. 

Another study was found which showed the efficacy of febuxostat 
associated with delay of progression of renal dysfunction. It was freed study, 
which means febuxostat for cerebral and cardiorenovascular events prevention 
study [7]. Elderly patients with elevated uric acid were included 1070 cases, 
and febuxostat and non-febuxostat groups were observed for 36 months. As 
a result, UA level at endpoint was 4.50 mg/dL vs 6.76 mg/dL, respectively 
(p<0.001), and primary composite event rate showed hazard ratio (0.750, 
p=0.017) and renal impairment (HR 0.745, p=0.041). For this result, however, 
the soft end-point included combined 8 factors and no difference were found in 
the renal hard outcome such as the doubling rate of serum creatinine and the 
progression to end-stage renal disease (ESRD). Therefore, the interpretation 
of the conclusion is not easy. 

Comparative study was conducted concerning febuxostat vs allopurinol, 
which was known as cares clinical trials [8]. Patients with hyperuricemia 
(n=6190) were treated by febuxostat vs allopurinol for 32 months in median. 
Primary end-point event was observed in 10.8% vs 10.4%, respectively. The 
former group showed higher all-cause and cardiovascular mortality (HR 1.22 
and 1.34), which was analyzed in the modified intention-to-treat analysis. For 
gout patients associated with major cardiovascular coexisting conditions, 
febuxostat was noninferior to allopurinol in the light of adverse cardiovascular 
events. 

In order to provide adequate urate-lowering therapy (ULT), American 
College of Rheumatology presented the guideline for the management of gout 
[9]. Meta-analyses with ratings of various evidence were summarized from 
the GRADE methodology, which stands for the grading of recommendations 
assessment, development and evaluation. There were 42 recommendations 
for standard therapeutic treatments. For those with CKD (stage >3), allopurinol 
would be preferred the first-line ULT, and starting dose would be <100 mg/day 
in allopurinol and <40 mg/day in febuxostat. 

Based on the main evidence mentioned above, two important papers have 
recently been reported, which are PERL trial and CKD-FIX trial. Preventing 
early renal loss in diabetes (PERL) study is a recent mega study [10]. Subjects 
were patients with type 1 diabetes mellitus (T1DM), serum UA at least 4.5 mg/
dL and eGFR of 40 to 99.9 ml/min/1.73m2. Protocol included two groups of with 
allopurinol (n=267) or placebo (n=263) for 3 years. As a result, mean decrease 
in GFR was -3.0 vs -2.5 ml/min/1.73 m2/year, which means the difference 
of -0.6 ml/min/1.73 m2/year. It showed no evidence of apparent benefits of 
UA reduction with allopurinol on renal outcomes among T1DM and early-to-
moderate diabetic kidney disease (DKD). 
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CKD-FIX has been a double-blind, randomised, placebo-controlled trial 
[2013-2018], which means the controlled trial of slowing of kidney disease 
progression from the inhibition of xanthine oxidase [11]. Subjects were patients 
with CKD (stage 3 or 4) with no history of gout and urinary alb/cre ratio > 265 
mg/g. eGFR decrease of > 3.0 ml/min/1.73 m2/year. As a result, allopurinol 
group (n=182) vs placebo group (n=181) showed eGFR value as 31.6 vs 
31.9 mL/min/1.73 m2, respectively. The change in eGFR was -3.33 vs -3.23 
mL/min/1.73 m2, which showed no significant difference. Consequently, for 
patients with high progression risk, allopurinol did not slow eGFR decline in 
comparison with placebo. 

From the results of PERL and CKD-FIX, allopurinol did not show the 
evidence for slowing the progression of CKD. Based on these results, there 
have been other various reports concerning urate-lowering therapy (ULT), 
and changes in eGFR. A latest report included a systematic review with 
131 studies and 3.4 million patients [12]. Hyperuricemia is associated with 
worsening eGFR, albuminuria, CKD, and kidney failure. ULT use for ⩾1 year 
may improve kidney function. Hyperuricemia brings eGFR decline ⩾ 3 ml/
min/1.73 m2/year (OR 1.38), albuminuria (OR/HR 1.94), CKD (OR/HR 2.13), 
and kidney failure (HR 1.53). ULT use for ⩾1 year provides the significant 
improvements for eGFR (1.81 ml/min/1.73 m2), serum creatinine (-0.33 mg/dl), 
and proteinuria (-5.44 mg/day), but no difference in kidney failure. This article 
will become hopefully some reference for development of nephrology. 
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