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ABSTRACT

Chronic kidney disease is defined as the abnormality of the kidney structure or function for> 3
months and is associated with an irreversible reduction of the excretory and the endocrine
functions of the kidney. An important risk factor for the development and progression of CKD is
hyperuricemia. Hyperuricemia can occur as a result of the increased production or the reduced
secretion of uric acid. Increased uric acid level is significantly associated with a greater decline in
renal function and there is a higher risk of progression into kidney failure. Febuxostat is a nonpurine
xanthine oxidase inhibitor for the treatment of hyperuricemia in patients with chronic kidney
disease. It reduces serum uric acid concentrations by blocking the transformation of hypoxanthine
to xanthine and xanthine to uric acid. Febuxostat is mainly metabolized in the liver and excreted
through both urine and feces. Renal adjustment is also not required in CKD patients with mild to
moderately reduced eGFR as it is metabolized mainly by glucuronidation and oxidation in the liver
and well excreted by both urinary and fecal routes. Recent studies show that, in addition to
lowering the uric acid level, febuxostat preserves the eGFR.
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commonly used equations include Cockcroft
and gault, modification of diet in renal disease
(MDRD)".

INTRODUCTION

Chronic kidney disease is defined as the
abnormality of the kidney structure or function
for> 3 months and is associated with an
irreversible reduction of the excretory and the
endocrine functions of the kidney(l). The 5
stages of CKD are based on eGFR as
recommended by professional guidelines.
Radiolabeled procedures for the measurement
of GFR are accurate however not practical,
while the traditional methods require timed
urine collection with its drawback of
inaccuracy, cumbersomeness and inconvenient
for the patients. Formula based calculation of
eGFR has offered a very practical and easy
approach for converting serum creatine value

An important risk factor for the development
and progression of CKD is hyperuricemia.
Hyperuricemia can occur as a result of the
increased production or the reduced secretion
of uric acid®. Increased uric acid level is
significantly associated with a greater decline in
renal function and there is a higher risk of
progression into kidney failure. Normal uric
acid levels are2.4-6.0 mg/dL (female) and 3.4-
7.0 mg/dL (male). Purines plays an important
role in blood uric acid levels. Purines are
nitrogen containing compounds, which are
made inside our cells (endogenous) or that
come from outside of our body, i.e. from foods

into GFR result taking into consideration
patients age, sex, ethnicity and weight
(depending on equation type). The most
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containing purines (exogenous). Purines breaks
down into uric acid. Increased levels of uric acid
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from excess purines accumulates in our tissue
and form crystals. This cause high uric acid
level in blood. Causes of hyperuricemia can be
primary (due to purines) and secondary (due to
another disease or condition). Sometimes the
body produces a lot of uric acid than it is able
to excrete.

The measurement of wurinary albumin is
important because it is relatively standardized
and this the single most important protein lost
in the urine in most CKD. There is substantial
evidence linking increased albuminuria to
outcomes of CKD. The leakage of even small
amount of albumin in urine is one of the
earliest sign of a symptomatic kidney damage.
Recent studies show that albuminuria is
implicated in causal pathway of progression of
kidney disease, this means that albuminuria
can be a modifiable risk factor and that
targeting and lowering of albuminuria will lead

to renoprotection(‘”.

Febuxostat is a nonpurine xanthine oxidase
inhibitor for the treatment of hyperuricemia in
patients with chronic kidney disease. It reduces
serum uric acid concentrations by blocking the
transformation of hypoxanthine to xanthine
and xanthine to uric acid. Febuxostat is mainly
metabolized in the liver and excreted through
both urine and feces. Renal adjustment is also
not required in CKD patients with mild to
moderately reduced eGFR as it is metabolized
mainly by glucuronidation and oxidation in the
liver and well excreted by both urinary and
fecal routes. Recent studies show that, in
addition to lowering the wuric acid level,

febuxostat preserves the eGFR®.

LITERATURE REVIEWS

1. Mukri M N A et al (2018) conducted a
prospective open label randomized study in
chronic kidney disease stage 3 and 4 patients
with diabetic nephropathy and asymptomatic
hyperuricemia. Patients were randomized into
febuxostat 40 mg daily and no treatment group
and were followed up for 6 months. Their usual
take care for DM, hypertension and
dyslipidemia were continued in the study. The
eGFR in febuxostat group was stabilized at 6
months with no significant reduction whereas

there was a significant reduction of the eGFR in
no treatment group. Proteinuria level was
unchanged in both groups®.

2. Whelton et al (2017) examined the long-
term effect of urate lowering therapy with
febuxostat on eGFR . 116 hyperuricemic gout
subjects received daily doses of febuxostat
(40,80 or 120mg) for up to 5 years. Serum uric
acid concentration and eGFR were assessed
regularly. Maintenance or improvement in
eGFR was inversely corelated with the
guantitative reduction in serum uric acid from
baseline”.

3. Sircar D et al (2015) conducted a single
center double blind, randomized, parallel
group, placebo-controlled study. Eligible
participants were adults aged 18-65 years with
chronic kidney disease stages 3 and 4, with
asymptomatic hyperuricemia. The intervention
group received febuxostat, 40 mg once daily for
six months whereas the placebo group received
placebo, both the groups were followed up for
six months. Mean eGFR in the febuxostat group
showed a nonsignificant increase from
31.5+13.6(SD) to 34.7+18.1 ml/min/1.73m? at 6
months. With placebo, mean eGFR decreased
from a baseline of 32.6+11.6 to 28.2+11.5
ml/min/1.73m2®.

4. Shigemasa Tani et al (2015) conducted a
6-month  prospective  study in  which
hypertensive hyperuricemic patients were
randomized to either a febuxostat group (n=30)
or a control group (n=30). The dose of
febuxostat was adjusted to maintain the serum
uric acid level at <6.0mg/dL. In the febuxostat
group the plasma renin activity (PRA), plasma
aldosterone concentration (PAC) and serum
uric acid level significantly decreased by
33%,14% and 29% respectively. The eGFR
significantly increased by 5.5%, similar changes
were not observed in control group ®),

5. Ai Yu Yang et al (2018) conducted a
retrospective study, which included patients
with an estimated eGFR of
<30ml/min/1.73m? and hyperuricemia who
received febuxostat. Changes were observed in
the serum uric acid level, rate of achieving the
target uric acid level(<6.0mg/dL), changes in
the eGFR, treatment dosage and adverse
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event.217 patients (65.9+15.1 yrs,145 male and
72 females) with severe CKD and
hyperuricemia were included. Febuxostat
significantly lowered the serum uric acid level.
The serum uric acid level was <émg/dL in 126
patients. The change in eGFR was noted from
17.6%7.4 at baseline and 17.8+8.9ml/min after
treatment. Adverse event was found in 5
patients, all adverse events improved after
discontinuing febuxostat.

6. Yuki Tsuruta et al (2014) conducted a
lyear cohort study of 73 hyperuricemic
patients who had an eGFR below 45ml/min and
were being treated with urate lowering
therapy. In 51 patients, treatment was changed
from allopurinol to febuxostat and the other 22
patients were continued on allopurinol. The
serum levels of uric acid level, creatinine and
other biochemical parameter were measured
at baseline and after 3,6,9 and12 months of
treatment. The serum uric acid level
significantly decreased from 6.13#1.0 to
5.7+1.2mg/dL in the febuxostat group and
significantly increased from 6.2+1.1 to 6.6%+1.1
mg/dL in the allopurinol group. The eGFR
decreased 27.3to 25.7ml/min in the febuxostat
group and from 26.1 to 19.9 ml/min in the
allopurinol group. Febuxostat reduced the
serum uric acid levels and slowed the
progression of renal disease in CKD cohort in
comparison with allopurinol.

CONCLUSION

This review presents a detailed description
about the effect of urate lowering therapy in
chronic kidney patients. Hyperurecemia is a
major contributor to the development or
progression of chronic kidney disease. Urate
lowering drugs such as allopurinol or
febuxostat forestall chronic kidney disease
progression and have a reno protective action
by lowering the uric acid level, increasing eGFR,
but no significant changes in proteinuria level.
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