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Number of patients with progressive chronic kidney disease (CKD) is increasing all over the world. One of the risk fac-
tors for CKD development and progression is increased serum uric acid (sUA) level. Possibly, control of hyperurcemia
with urate lowering therapy drugs can slow the decline in kidney function.

The objective: to determine efficacy and safety of allopurinol and febuxostat in treatment of patients with CKD and hy-
perurcemia to reduce the sUA level and analyze its influence on glomerular filtration rate (GFR).

Materials and methods. The study included 45 CKD patients (stages 3b-3) without other severe/decompensated dis-
eases and contraindications to the allopurinol/febuxostat. All patients underwent a comprehensive clinical and labora-
tory examination, and were divided into the study groups: Group I (28 patients, 61.3+3.2 y.0., CKD3b-12, CKD4-10, on
hemodialysis-6 patients) received febuxostat, Group II (24 patients, 60.7+4.1 y.0., CKD3b-9, CKD4-10, on hemodialysis
— 5 patients) took allopurinol.

Results. Achievement of the target level of sUA was significantly often registered in Group I: after 1 month — in 45.5% (in
group IT - in 15.9%, p<0.001); after 3 months — in 67.5% (in group II — 21.2% p<0.01); after 6 months, these figures were
90% and 37.1%, respectively (p<0.01). sUA level <300 umol/l was accompanied by significant positive GFR changes in
group I patients; in group II there was a gradual progression of GFR deterioration in 31.8% of patients.

Conclusions. In patients with pre-dialysis stages of CKD febuxostat demonstrates renoprotective abilities. Use of fe-
buxostat in patients with CKD stage 3b-4 and in patients on hemodialysis is safe and more effective for target sUA level
achievement than the use of allopurinol.

Keywords: chronic kidney disease, hyperuricemia, febuxsostat, allopurinol, glomerular filtration rate, renoprotection.

Yu peanbHa peHONpPOTEKLis AJiF NaWi€HTIB i3 rinepypukemieio?
J1.B. XimioH, O.A. Byp’sHoB, I.M. HaviwTerTik, C.O. PoroBa, C.l. CmisH, C.B. Qanuniok, H.B. Kida,
T.O. Cutiok, T.O. Jlebenesa

KiznbkicTp marieHTiB i3 mporpecyouor xponiuHowo xBopobow Hupok (XXH) 3pocrae mopiuHo B yebomy cBiti. Oqaum i3
haxropis pusuky pozsutky nporpecyBannusg XXH e migsuiiennii pisens cewoBoi kuciaoru (CK). MoxkinBo, 1o gocsrHeH s
KOHTPOJIIO HA/l TIIIePYyPUKEMIEIO 3a IOIIOMOTIOIO IIperapaTiB ypaT3HUKYIOUOI /il MOYKe YIIOBIIBHUTH IIPOTPECyBaHHA BTPATU
MIBUAKOCTI K1y6oukoBoi (inprpaii (LTKD).

Mema docnidxncenns: uznadenns edekTuBHOCTI i Gesrekn 3acrocyBantst hebykcocTaTy Ta aJoMypUHONY y HAI[iEHTIB i3
XXH i rimepypukemieto st 3umkenss pisast CK ta anamis BBy Takoro jikyBanisa na [ITKO.

Mamepianu ma memoou. JlociijeHts npoBeneHo 3a yuyactio 45 naiientis i3 XXH (cragii 36-5) 6e3 HassBHUX iHIIUX BasK-
KUX/JIEKOMIIEHCOBAHUX 3aXBOPIOBAHD Ta TPOTUIIOKA3AHb JI0 3aCTYBaHHsI a0y PUHOITY /dhebyKcocTary.

Vi marfienTa micJist IOBHOTO KiHIYHOTO i 1aGopatopHoro odcreskerHst Oysru posmoiieni y rpymu. Jlo I rpymm ysiiinumg 28 marti-
entiB Bikom 61,3+3,2 poky (XXH 36 cranii — 12 oci6, XXH 4 crazii — 10, #a sikysanni remosiazizom — 6 naiienTis), ki omep-
skyBas pebykcoctar. o I1 rpymu Brmodeno 24 marientn Bikom 60,7+4,1 poky (XXH 36 crazii — 9 oci6, XXH 4 crazii — 10, na
reMojiazisi — 5 namieHTis), skuM GyJI0 IPUSHAYEHO A0y PUHOJL.

Pesyavmamu. Jlocsrnenns iinbosoro pisisa CK icrorno wacrime Bigbysasocs y I rpymi: micast 1 mic mikysanns y 45,5% na-
mienTiB (y Il rpymni — y 15,9%; p<0,001); micas 3 mic —y 67,5% (y 1 rpymi — y 21,2%; p<0,01); micas 6 mic — y 90% namienTis
I rpymm iy 37,1% mamientis IT rpymu (p<0,01).

Jocarnenns crabinbroro pisasg CK <300 MKMOJIb/J1 CyIPOBOKYBAIOCh icTOTHUMU o3utusHrMEU 3MinaMu IITK®D y narien-
tiB I rpynu. Bopnouac y 31,8% nanienris 11 rpynu dikcysanu noctynose sumkenns [ITKO.

Bucnoexu. Y nauienris 3 gogianisaumu cragismu XXH ¢ebykcocTaT pogeMOHCTPYBaB PEHONPOTEKTUBHI BIACTUBOCTI. Bu-
kopucranns pebykcocrary y nanientis i3 XXH 36-4 crazii Ta nmarienTis, ski JiKyIOTbCA reMoiaizoM, € 6e3nedrnnM Ta Gisbi
edeKTUBHIM JIJIg ocsATHeHHS 1iaboBuX piBHiB CK, HiXk BUKOPHUCTAHHS Oy PUHOIY.

Kaniouosi caoea: xponiuna xeopoba nupox, zinepypuxemis, ebyxcmomam, aronypunol, weuoxicmy kiyoouxosoi girompauii,
PeHoOnpomexyisi.
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PeanbHa v peHONpoTEKUUa AJ19 NalMeHTOB C runepypukemMmmen?
J1.B. XumuoH, A.A. BypbsiHoB, U.H. HeliluteTuk, C.A. PotoBa, C.U. CmusiH, C.B. JaHuniok,
H.B. Knua, T.A. CbiTioK, T.A. Jle6eneBa, B.B. TpogaH4yk

KoJsmmuecTBo nanueHToB ¢ Iporpeccupyolleil XpoHudeckoii 6osesupto nouek (XBII) pacrer exxeroaHo 8o BceM mupe. O1HUM
n3 (hakTopoB pucka pazsutust nporpeccuposanns XBII siBsisercs moBpieH bl ypoBeHb MoveBoil kucaotel (MK). Bosmox-
HO, YTO JIOCTHKEHIE KOHTPOJIA HA/l TUIIEPYPUKEMHUEH € TOMOIIBIO MTPErapaToB CHUKAIOLIETO ACHCTBIS MOKET 3aMe/IJTUTD 11PO-
TpeccrpoBaHme MOTEPH CKOPOCTH KIyOoukoBoii pumbrparinn (CKD).

Ienv uccnedosanus: onpenenerue 3¢hdexTUBHOCTH 1 H€3011ACHOCTH IpUMeHeH st (heOyKCcoCTaTa U aJlJIONyPUHOJIA Y HAllUeH-
toB ¢ XBII u runepypukemueii jist cavzkerust yposust MK u ananus Biausinust Takoro jedenust Ha CKO.

Mamepuanot u memodot. Viccienosanue nposezeHo ¢ yyacrtuem 45 nanuentos ¢ XBIT (craguu 36-5) 6e3 Apyrux TssKesbix,/
JIEKOMIIEHCUPOBAHHbBIX 3a00JI€BaHUII 1 IIPOTUBOIIOKA3aHUIT K IPUMEHEHUIO aJIIoIy puHoia/hebykcocTara.

Bce nanuenTsl 1ocJie moJTHOTO KIMHUYECKOTOo U JTab0paTopHOro 06c/e0BaHus GbLIK pacipesiesienbl B rpymibl. B I rpyiny Bori-
ym 28 manmenTos B Bospacte 61,3+3,2 roma (XBI1 36 cragmm — 12 wenosek, XBII 4 cragumn — 10, na 1edennu remoauannsom — 6
HaIueHToR), nosyvasumx debykcocrar. Bo II rpymity BritoueHb 24 naruenTa B Bospacte 60,7+4,1 roga (XBII 36 craguu — 9
yenosek, XBII 4 craauu — 10, Ha reMogManM3e — 5 IAIMEHTOB), KOTOPHIM ObLJIO HA3HAYEHO IPUMEHEHIE aJLIoIy PHHOIA.
Pesyavmamut. [loctuzxenne 1esnesoro ypoHs MK cyiectBenHo uate mpoucxonuso B I rpymre: mocie 1 mec jiedenus y
45,5% narmnentos (Bo 11 rpymme — y 15,9%; p<0,001); moce 3 mec — y 67,5% (8o 11 rpymre — y 21,2%; p<0,01); mocie 6 mec — y
90% nanumentos I rpyrmst 'y 37,1% nanuenTos 11 rpymmsr (p<0,01).

Jocruskerue crabuibioro yposHss MK <300 MKMOJIb/JI COIPOBOKIATIOCH CYHIECTBEHHBIMU MOJIOKUTEIbHBIMU U3MEHEHUSAMU
CKO® y manmenros I rpymist. B o ske Bpems y 31,8% naruentos 11 rpymnmst hukcuposanu mocrenentoe camkernne CKO.
Boieooot. Y nanuentos ¢ noauainstibivu cragusamu XBIT ¢ebykcocTar npoaeMoHCTPUpOBal PEHOIIPOTEKTHBHBIE CBOICTBA.
HVcnoabzosatue dedykcocrara y nanuertos ¢ XBII 36-4 cTagny U HAlMEHTOB, JICYAIUXCsI FeMOIMAIU30M, SIBJIseTCst Oe3omnac-
HBIM 1 60Jiee 3(hHEKTUBHBIM ISt IOCTUKEHUS 1eJieBbiX ypoBHell MK, ueM 1cIosib30BaHue aiionypuHoIa.

Kntouegote caosa: xponuueckas 601e3ns nouex, eunepypuxemust, pebyxcmomam, aiionypuioi, CKOpocmy Kiy6ouxoso (huis-

mpayuu, peHonpomexyus.

Over the last few decades, there has been a signifi-
cant increase in chronic kidney disease (CKD) in-
cidence around the world. Thus, according to the CDC
USA, the frequency of this pathology is becoming epi-
demic and the prevalence of CKD stage 3 reaches 11.5%
[1]. At this stage of the pathological process, CKD is a
progressive and irreversible condition that significantly
reduces the quality of life and life expectancy, requires
significant medical and social investments in treatment
and care of such patients.

Taking into account the lack of effective pharmacologic
treatment for CKD and the long asymptomatic course of
this pathology and therefore the «escape» of such patients
from the attention of health professionals at early stages of
disease, there is an urgent need in identification of the risk
factors for increasing prevalence of CKD in different popu-
lations to determine the most effective approaches to pre-
vention of renal damage and development of renoprotective
drugs. One of the intensively investigated factor which have
systemic negative impact on metabolic processes, cardio-
vascular disease morbidity and mortality and directly con-
nected with renal function is hyperuricemia (HU) [2-9].

At present the number of current epidemiological stud-
ies indicate a significant effect of serum uric acid (sUA) on
the development and progression of CKD. According to
the study of R.P. Obermayr et al. (2008) [10], where the
data from 21,475 healthy individuals was analyzed, even a
slightly elevated sUA level (> 7.0 mg/dL (> 416 pmol/1)
was associated with a doubling of the risk of developing
CKD. In a study of 13,338 participants with preserved re-
nal function — the risk of CKD increases 1.1-fold for every
1.0 mg/dL (59.5 umol/1) increase of sUA concetration af-
ter age and other metabolic parameters adjustment [11].

The negative influence of HU on renal condition and
function today is explained by a number of pathogenetic
mechanisms that continue to be studied. Among them are:
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the development of HU-related hyperuricosuria and hyper-
glycemia with formation of UA crystals deposits in nephron
collecting tubules in lower urine pH, which promotes further
crystal formation and adhesion to the tubular epithelium; ini-
tiation of chronic inflammatory reaction in focuses of crystal
deposition, including kidneys [8—12]. Non-crystallization
effects of HU were demonstrated in experimental animals:
even a mild increase in sUA led to the systemic elevation of
blood pressure and glomerular hypertension in rats due to
the development of systemic endothelial dysfunction [13].

The same mechanism of action of HU is indicated by oth-
er experimental data. In vitro it has been shown that HU re-
duces the synthesis of NO, thereby contributing to the devel-
opment of the local endothelial dysfunction; in experiment
also have been confirmed that HU caused arteriolopathy of
the afferent arteries of the glomeruli and trigger the develop-
ment of tubulo-interstitial fibrosis by activating RAAS; it is
also shown that UA activates cytoplasmic phospholipase A2
and inflammatory transcription of NF-xB, which leads to in-
hibition of proliferation in proximal tubules.

Other identified effects of HU include a systemic in-
crease in the synthesis of proinflammatory cytokines (in-
cluding tumor necrosis factor alpha) and a local increase
in chemokine expression (including MCF-1, monocyte
chemotaxis factor) in the kidneys and COX-2 in blood
vessels. Reduction of the sUA level reduces tubulo-inter-
stitial sclerosis — both in the nephrectomy model and in
diabetic nephropathy [7, 11, 14].

According to the results of the retrospective cohort
study of healthy men aged 20-60 years, conducted in Ja-
pan using the annual survey and laboratory monitoring
of the employees of several big companies in the period
2009-2014 (12,413 people) found the prevalence of HU in
this cohort 21%, demonstrated and confirmed important
significant relationships of sUA with other metabolic pro-
cesses. Thus, significantly higher levels of glycated hemo-
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globin and lower levels of high-density lipoprotein cho-
lesterol (HDL cholesterol) were found in men with HU.

Analysis of data included in the study for 5 years of
observation showed that the development of HU contrib-
uted to a decrease in GFR, and a decrease in the initially
increased level of SUA — helped to slolw GFR loss: the
difference for some subgroups in this study was up to 4.5
times [2]; the same study showed that the level of SUA
was crucial for reducing GFR during 5 years of follow-up.

At the same time, current studies of allopurinol use in
treatment of CKD patients failed to demonstrated it effi-
cacy for slowing the CKD progression [14]. Given the sig-
nificant increase in the number of adverse events with the
use of therapeutic doses of allopurinol on the background
of initially reduced GFR (including severe) and existing
recommendations to reduce the dose in the presence of
CKD, which in most cases does not achieve target levels
in patients with GFR < 60 ml/min, the study of probable
renoprotective effect of non-purine selective inhibitor of
xanthine oxidase — febuxostat attracts a lot of attention
from researchers around the world.

Thus, a meta-analysis of the observational and con-
trolled trials [15, 16] showed that the use of febuxostat
in patients with CKD and HU reduced serum creatinine
slightly; moreover, in patients with CKD and HU with
GFR of 15-60 ml/min/1.73 m?, it was found that the use
of febuxostat reduced the rate of progression of GFR loss.
Other authors indicate that in such patients febuxostat ef-
fectively reduces the level of sUA and has a positive effect
on GFR, albuminuria and blood pressure [17-20].

Nevertheless there are no recommendations about fe-
buxostat use for its renoprotective action in the published
CKD international guidelines, because of declared lack of
scientific data about the subject [21-25].

At present time also the target levels of sUA are set
only for patients with HU and gout, while the optimal
values of UA in serum for prevention / inhibition of CKD
progression (GFR loss) — remain unclear.

The objective: to determine the efficacy and safety of
allopurinol and febuxostat in treatment of patients with
CKD to reduce the level of sUA and to analyze the effect
of such treatment on glomerular filtration rate (GFR).

MATERIALS AND METHODS

The study was conducted in 2020-2021 at the De-
partment of Family Medicine, Department of Nephrology
and Renal Replacement Therapy (National Healthcare
University of Ukraine, Kyiv, Ukraine) based on KNP
KOR «Kyiv Regional Clinical Hospital», Department of
Traumatology and Orthopedics of Bogomolets National
Medical University; Hemodialysis Center of the Brovar-
sky Multidisciplinary Clinical Hospital; Clinic of Modern
Rheumatology (Kyiv, Ukraine); Department of Internal
Diseases #2 (I. Horbachevsky Ternopil Medical Univer-
sity, Ternopil, Ukraine). The study included 45 patients
with HU (serum UA >416 pmol/1) and CKD (stages 3b-
5). All patients consented to participate in the study.

Patients with recent acute kidney injury, acute renal
failure, acute glomerulonephritis, advanced heart fail-
ure, with kidney transplant, systemic connective tissue
diseases, infections, cancer, other severe/decompensated
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diseases, Hb <80 g/I; ALT and/or AST >3 times exceed
the normal limit; and other conditions that could affect
the parameters studied and the patient’s life expectancy;
contraindications to the use of allopurinol/febuxostat —
were not included. At the time of enrollment in the study,
patients were either not taking ULT or had completed a
2-week withdrawal period (10 patients). The target level
of UA for patients with pre-dialysis stages of CKD was set
at 300 umol/1, for patients on hemodialysis - was not set.

All patients underwent a comprehensive clinical and
laboratory examination, which included medical history,
complete physical and joint examination, laboratory tests
(full blood count, creatinine, UA, ALT, AST, blood glu-
cose, HbA1c), GFR calculation (CKD-EPI).

Further the patients were divided by their consent
into one of the study groups for the treatment of HU:

« group I received febuxostat (Liquestia, 40—120 mg/day),

« group II — allopurinol (50-300 mg/day — for patients

with pre-dialysis CKD stages and up to 800 mg/day
— for patients on hemodialysis).

Clinical and laboratory examination was repeated af-
ter 2 weeks, 3 months and 6 months of treatment; sUA lev-
els were determined with individual frequency, depend-
ing on the dynamics of the indicator. Doses of ULT drugs
were corrected depending on the dynamics of sUA, taking
into account GFR (for allopurinol).

Statistic analysis was performed with program Statis-
tica 10 with use of non-parametric methods and Mann-
Witney U-test; the difference between parameters was
considered significant in p<0.05.

The characteristics of the patients included in the
study are presented in Table 1.

Table 1
Clinical and lahoratory characteristics
of the study patients

Parameter G::szsl, G:‘o=u2p 4"’ p
Mean age, years 61,3%£3,2 60,7%4,1 >0.05
Males, n (%) 17 (61,2) 14 (58,8) >0.05
CKD 3b, n (%) 12 (43,2) 9(37,8) >0.05
CKD 4, n (%) 10(35,7) 10 (41,7) >0.05
hengti:;‘;ss“’: | 6218 5(20,8) >0.05

Comorbidities

Gout, n (%) 16 (57,6) 13 (54,6) >0.05
?:gog;c_?qg’g'/?) 12 (42,9) 10 (41,7) >0.05
NAFLD, n (%) 16 (57,6) 15 (62,5) >0.05
AH, % 100 100 >0.05
DM, n (%) 10 (35,7) 7(29,4) >0.05
CVD, n (%) 15 (54,0) 13 (54,6) >0.05
Urolithiasis, n (%) | 4 (14,4) 4(16,4) >0.05
sUA, umol/I 682,12+23,1 | 676,48+30,23 | >0.05
GFR, ml/min 26,8+8,5 27,4%10,1 >0.05

Note: NAFLD — non-alcoholic fatty liver disease; AH — arterial
hypertension; DM — diabetes mellitus; CVD - cardio-vascular disease.
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Table 2
Dynamics of sUA level and GFR in patients of hoth groups
with pre-dialysis stages of CKD

Group I, n=22 Group Il, n=19
Group /
timepoint sUA, GFR, sUA, GFR,
pmol/I ml/min pmol/I ml/min
Baseline | 553,1£15,8 | 30,4+2,2 | 539,8+19,3 | 31,2+2,6
In 1 month | 429,7+25,1* | 31,5+2,7 | 466,5+29,3 | 31,0+2,7
In 3 months | 372,8+13,6* | 33,5+2,8* | 433,5+36,7 | 29,7+2,4
In 6 months | 302,5+11,5* | 34,1+£3,1* | 447,2+25,1 | 29,1£3,0
35,00
34,00
33,00
32,00
31,00
30,00
29,00
28,00
27,00
26,00

before teratment after 1 month after 3 month afetr 6 month

mmm Group | === Group Il

Changes in GFR (ml/min) in patients with CKD stages
3-4 during study; Group I - treatment with febuxostat,
Group Il - treatment with allopurinol

As its shown in Table I all included patients had 3—5
comorbidities and took rather wide spectrum of concomi-
tant medications for its treatment according to the na-
tional guidelines, the treatment remained stable during
the study period.

RESULTS

All participants showed a significant decrease in the
level of sUA under the influence of ULT drugs, however,
the achievement of the target level of UA was significantly
more often registered in Group I. The dynamics of the in-
dicators in patients with pre-dialysis CKD stages is shown
in Table 2.

Analysis of the dynamics of sUA decrease in the studied
groups showed that after 1 month of treatment 10 patients
reached the target level of sSUA in group I (45.5%) and 3 pa-
tients in group 1T (15.9%), p<0.001; after 3 months of treat-
ment in group I 67.5% reached the target level of sUA, and
in group IT — 21.2% (p<0.01); after 6 months, these figures
were 90% and 37.1%, respectively (p<0.01), while it should
be noted that in group II, all patients who reached the sUA
level about 300 pmol/1 were in CKD 3 subgroup.

We have not find any significant differences in sUA
level achieved in 3 and 6 month of treatment in patients
with different comorbidities.

At each study visit, the GFR (using the CKD-EPI for-
mula) was re-determined in all patients, and as can be seen
from the data presented in Table II, the achievement of
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sUA levels less than 300 umol /L was accompanied by sig-
nificant positive GFR dynamics in most patients (in 90%
of patients, GFR increased compared with the baseline, on
average — in group I — by 3.1£0.51 ml/min, while in group
II there was a gradual progression of GFR deterioration —
in 31.8% of patients, a downward trend — in other patients
in the group. Starting from month 3 timepoint of the
study GFR was significantly higher in patients of Group
I, independently from comorbidities profile, comparing to
patients from Group II (p<0,05).

An analysis of the dynamics of sUA levels in patients
from the hemodialysis group showed the achievement of
significantly lower level in patients treated with febuxo-
stat comparing to the baseline and to the group treated
with allopurinol.

During the study period, no serious adverse events
(AE) were registered in study patients, mild and moderate
adverse events (in total — 8 events) in the form of epigas-
tric discomfort, transient increase in ALT/AST (up to 3
times from the upper limit of the laboratory normal level)
and skin rashes were registered in 5 patients (2 patients
took febuxostat and 3 — allopurinol).

Development of AEs did not lead to the discontinua-
tion in study participation in any cases, but made impos-
sible to increase the dose of allopurinol in 3 patients. It
is worth to note that all cases of increase in ALT and /
or AST level were determined in patients with comorbid
non-alcoholic fatty liver disease.

Discussion. The problem of the increasing incidence
of CKD in the world’s population with the subsequent
development of the end-stage renal disease requires
clarification of not only the risk factors for this seri-
ous condition, but also the search for pharmacological
drugs with renoprotective properties. Unfortunately, to
date, the renoprotective activity of drugs with a pre-
viously proven positive effect on the kidney function
(primarily — drugs that effect the RAAS system) is be-
ing questioned.

At the same time, the number of experimental and clini-
cal studies are pointing on the negative impact of elevated
serum uric acid levels on kidney function, development of
metabolic disorders and comorbid diseases. Some research-
ers state that it is absolutely necessary to reduce the level
of serum uric acid in order to prevent or slow down the
progression of GFR loss in patients with CKD, prevention
of CVD, metabolic syndrome and other pathological condi-
tions, however, recommendations for the use of urate-low-
ering therapy for these purposes have not been approved.
In our study, we compared the efficacy and safety of the
use of classical ULT drugs — febuxostat and allopurinol for
the treatment of HU in patients with CKD 3b-5 stage and
analyzed the dynamics of GFR during 6 months of follow-
up. It should be noted that the study was conducted in real
practice, where all patients had 3-5 comorbid diseases and,
in addition to HU and CKD, received a wide range of drug
therapy for concomitant diseases, which could have influ-
ence on the study results.

Another limitation of the study is rather small number
of cases analyzed and the relatively short follow-up period.
An analysis of the results of the use of ULT in the above
mentioned groups of patients showed that febuxostat is
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more effective than allopurinol in achieving target levels
of sUA in patients with pre-dialysis stages of CKD, with
the same level of adverse events. The use of this ULT drug
allowed a statistically significant improvement in GFR in
this subgroup of patients, which suggests the presence of
renoprotective properties in febuxostat, possibly associat-
ed not only with the achieved level of sUA, but also with
the pleiotropic effects of this drug.

In hemodialysis patients, febuxostat was also more ef-
fective than allopurinol in achieving significantly lower
sUA levels during the study period, the effect of which on
patient health needs to be further investigated.

CONCLUSIONS

Use of febuxostat in patients with CKD stage 3b-4
and in patients on hemodialysis is more effective in reduc-
ing the level of sUA and achieving the target level of sSUA
than the use of allopurinol in the absence of serious ad-
verse events within 6 months of therapy.

In patients with pre-dialysis stages of CKD, the use of
febuxostat as part of treatment is accompanied by stabili-
zation or statistically significant increase in GFR, which
requires further studies to confirm the renoprotective
properties of febuxostat and develop a standard treatment
algorithm, possibly starting at earlier stages of CKD.
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