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MeToBoALOMOC OUPLKOU OEEOC

EITYZ EZNEIPAMENO

MNOYPINEZ
100-200 mg/d bicuta e A  westn
' Salicylate
500-600 petaoALlopog SMCT1 Na* Butyrate
SMCT2 Anion Lactate 2w @ Active transport
uRATI/OATIO +=— Channel transport
Urate
Anion
0AT4
i GLUTY
90%
Ouplko oL 700mg/d
MRP4/ABCG2 2K*
Urate OAT1/0AT3
a-2Ketoglutarate
a-2Ketoglutarate

NADC3

10%

Na*




YrepoupLyoupia: opLoUOC, EMUTOANGUOC, aitia

* 98% Bpioketau und popdr | Aitia: Prevalence of Hyperuricemia
OUpPLKOU aAatoq (pH 7’4) o I'I?\Ol')GLOL o€ T[OUpi.VEQ Gialta Effect of Environment & Life Style ]
* Avépec: > 7mg/dl o Auénuévn mpooAndn dpouktoln ' / Chin

* Tuvaikeg: > 6,5 mg/dl (HTtOpa, kpaot, martarec)
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Mnyaviopol mpokAnonc vedpiknc BAaBnc amo tnv UmEpoU pLXaLULL

High UA generation
Low U A excretion

Review Article Hindawi
Research Advances in the Mechanisms of Hyperuricemia-Induced BioMed Research International
Renal Injury Volume 2020, Article ID 5817348, 12 pages

H iila https://doiorg/10.1155/2020/5817348

Hong- Yang, Dong Li d Hua-feng Liu
ong-yong Su, Chen Yang, Dong Liang, and Hua-feng Liu (SUA or MSLI)

Dyirect renal damage Oxidative stress Endothelial dysfunction Renal fibrosis Inflammation
UA deposit in tubulars and| | Mitochondria ROS RAS activatiai Arteriolosclerosis |J‘_ﬂ-Tﬂ1-LI1'E_l"E.lE proliferation,
o generation Imbalance between ET-1 EndoM1 d-”f‘-""‘“_'-' ation and
NADPH oxidase activation | | and NO Fibroblasts proliferation | | infiltration
NO bioavailahilitvl EMC accumulation Pro-inflammation factors
2 EMT and cytokines secretion:
¥ MMP Imflammasome activation
Cﬂ.ﬁ-t fﬂmat.:ln * ER stress L':Irmmﬂl ]‘LI]I ure and
Fibrosis formation DNA damage autophage
Obstructive nephropathy Enymes inactivation Cell senescence and
Obstructive complications Cell apoptosis apoptosis |
Hypertension
Vascular stiffness Glomerulosclerosis ¥
Hyperfiltration Interstitial fibrosis Inflammatory responses

activation




YriepoupLyapia otnv KAWLIKA paén
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* Oupikn apBpitda: ofsila 2YNOAA NOZHMATA

dAeypovwdng apBpitida . ,
; TIPOKAAOUEVN aTTO NegQuellp e
2U MTITTW LALTLKN evamobeon KpUOTAAAWY * YrieptpyAukeptdatuia
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* ABnpwpudtwon

odnyei og olwdelg paleg * YnoBupeoelSLopAG
* Oupwkn vedponabeia: « Xpovia Nedpikii Néoog
Otela n xpovia vedplkn

BAGBN MpoKAAOUEVEC
Qo TOUG KPUOTAAAOUC
OUPLKOU 0EEOC

* OupoABiaon:
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OUPLKOU 0EEOC




Acupurntwpatikn Yriepoupyopio ko Beparmeia

STATE-OF-THE-ART REVIEW PRI tE  H 0 CUUMTWHOTLKE) UTTEPOUPLYOILHLLOL
Hyperuricemia, the heart, and the kidneys - to treat or not to treat? napapevel afeBaro kata n6co

arnoteAel aveéaptnto mapayovia
KivdUvou yla kopdioyyetoka
npofBAfuata f xpovia veppLkn vooo.

Tadej Petreski®®, Robert Ekart®<, Radovan Hojs*® and Sebastjan Bevc®®

*Department of Nephrology, Clinic for Internal Medicine, University Medical Centre Maribor, Maribor, Slovenia; “Faculty of Medicine,
University of Maribor, Maribor, Slovenia; “Department of Dialysis, Clinic for Internal Medicine, University Medical Centre Maribor,
Maribor, Slovenia

ABSTRACT ARTICLE HISTORY
Background: Hyperuricemia is a state in which the serum levels of uric acid are elevated. As Received 14 May 2020
such it has a pronounced effect on vascular and renal function with their consequences, while ~ Revised 25 August 2020
also showing some antioxidant effects that show to be beneficial. Accepted 6 September 2020
Summary: Hyperuricemia has shown to have a J-shaped relationship with mortality, is frequently
associated with development and progression of heart and kidney disease, and is correlated with Kite ackds )
S : - = " ric acid; asymptomatic
malnutrition-inflammation-atherosclerosis syndrome, although several Mendelian studies have hyperuricemia; chronic
failed to show an association with morbidity and mortality. Hyperuricemia is usually associated  idney disease;
with gout flares and tophi development but can also present as asymptomatic hyperuricemia. It cardiovascular disease;

KEYWORDS |

is still uncertain whether asymptomatic hyperuricemia is an independent risk factor for cardiovas- hyperuricemia treatment Pub Med
cular or renal disease and as such its treatment is questionable. ,
Key messages: Some possible tools for future decision making are the use of noninvasive tech- BiBAoypadia

niques such as pulse wave analysis, urinary sediment analysis, and joint ultrasound, which could
help identify individuals with asymptomatic hyperuricemia that could benefit from urate lower-
ing therapy most.
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Ynepoupuapio U A e e O e

KOL X N N Richard J. Johnson', Laura G. Sanchez Lozada’, Miguel A. Lanaspa’, Federica Piani® and
l. Claudio Borghi®

"Department of Medicine, University of Colorado Anschutz Medical Campus, Aurora, Colorado, USA; “Department of Cardio-
Renal Physiopathology, Instituto Nacional de Cardiologia "Ignacio Chavez,” Mexico City, Mexico; and *Department of Medical
and Surgical Sciences, University of Bologna, Bologna, Italy

= 48.000 l&dmwvec Hyperuricemia Increases the Risk as well as Correlates with the Severity for CKD

a  RiskFor Dialysis Accordingto Baseline b Prevalence of CKD Stage 3 (%)

" [lapakoAouBnon 7 60

Xpovia . , , , : :
* Mapoucia fj dxt EvOEXETOL VA UTIAPYXOUV CUYKEKPLUEVEC UTTOOUAOEC ATOUWV
UTLEPOUPLXOLULAG LLE OLOU UMTTWHLOTLKA UTtEpoupLyaLuia tou Ba emwdeAnBouy,

OUUTTEPLAALUBAVOUEVWY AUTWV , LE TEKUNPLWLLEVN

evamtoBeon KpUOTAAA WV OTLC apOpwOELG, Ta ayyeia Ko
Touc vedpolc i kpuotahoupia ka/n AlBouc oupilkoU
oécoc.

5707 atopa

Kidney Int Rep (2023) 8, 229-239



Drug Mechanism

Allopurinol 1966 XO inhibitor
Oxypurinol XO inhibitor
Febuxostat 2008 XO inhibitor

/ Probenecid URAT | inhibitor

cDap HQKEUTLKH Benzbromarone URAT | inhibitor
d)apé'[p(l Recent new drugs Mechanism
DHNB XO inhibitor

Lesinurad URAT | inhibitor

Pegloticase PEGylated uricase

Pegadricase PEGylated uricase




| ®ePoufootdrn: eloaywyn

loxupOG N OUPLVIKOG EKAEKTIKOG avaoToA£ag TG ofeldaong tng {avOivng (XO)

M TNV AVTIHETWTTLON TNE XPOVLOG UTIEPOUPLYOLLULOG OE KATOLOTAOELG OTIOU N EvanoBeon oupkoU 0§€og £xeL N6N cuUPEL
(mepAapBavopévou Tou LOTOPLKOU, R TNG mapouciag, Todou r/kat oupikng apBpitidac).

Awokia twv 80 mg kat 120 mg pa popd TRV npéEpa
Ektevelc KAWVIKEG LEAETEG:
3 pehéteg dpaonc lll: APEX, FACT, CONFIRMS
2 peléteg avolytng enéktaong: EXCEL, FOCUS
Neploootepa anod 4.000 dtopa £xouv AABeL Touddxiotov pia 66on peBouootatng (10-300 mg/nuépa)
Meléteg napatipnong:
Ou peAéteg CACTUS kat FORTE mpaypotonow}Onkav o€ PayHaTKEG CUVONKEG HE TtepLocotepa amnd 9.000 dtopa

Tausche A-K, et al. In J Rheumatol 2014;2014;123105.
Richette P, et al. Eur Rev Med Pharmacol Science 2015;19:630-639.




Amoppodnon

H defoulootatn anoppoddtatl Taxewe Kat KaAd (kotd tovAdayiotov 84%) petd amno epanaf i
NOAAQTAEC Ao tou otopatog dooel Twv 80 ka 120 mg/nuépat

Coa ~2.8-3.2 ug/ml (80 mg), 5.0-5.3 pg/ml (120 mg)
T.a 1,0-1,5 wpeg

HEON nuioela wn (t,/,): ~5-8 wpeg

Ta enineda tov sUA otaBepn¢ Kataotaong UPEoNC YEVIKA ETULTUYXAVOVTOL EVIOC TNE MPWTNG
eBdopadac tng Oepaneiact
ETUTPEMEL TNV €€€Taon Tou SUA 2 eBOopadec petd amo tnv evapén tng Beparmeiag

Mnopei va And0et aveéaptitwg payntoul?

Mnopei va An¢0Oet pe avtioivol-

1.
. Khosravan R, et al. Br J Clin Pharmacol 2008; 65:355-63.



DePouéootatn: katovoun, LETABOALOUOC,
QTTEKKPLON

-

Katavoun
Aéopevon npwrteivne oto mAdopa ~99,2% (npwtomadbwc otnv aABoupuivn)
MetaBoAlopo¢

MetaBoAlleTon EKTEVWC 0TO ATIAP LECW TOU cuoTRpatoc eviupwyv UGT kal oeidbwonc
LECOW TOU CUOTHHATOC TOU KutoXpwpotoc P450 (CYP)

4 pappokoloyilka dpaotikol udpofu-petafoliteg
ATEKKpLON

Amekkpivetal dla TNC NIMATLKAG Kol TNG VEPPLKAC 00U



Dappoakokwvntika dedopeva o LOLKOUC
nANBuopouC Kot PoPUOKEUTIKEC AAANAETILOPACELC

Aev anatteital npocappoyn tg 6ong ya:

* NALKLWUEVOUC

® ATOMO HE NTILOL NTTATLKA AVETIAPKELD (ouvVIioTwHEeVN 66on ta 80 mg)

e QTOMA ME NTILO 1) HETPLA VEDPLKI SUCAELTOUpYLA
H amoteAeopatikotnta Kot n acpaiela tng peBouootatng dev €xouv aflohoynBel mAnpwg oe acBeveig pe coPapn
vedpikn ducAettoupyia eGFR <30 ml/min

Asv anatteiton tpooappoyn tng 66ong ya atopa nov AapBdavouv:

® KOAXLKiVN

e véopeBakivn

® Vampo&evn

* USpoxAwpoBeLalidn

e Seaunpapivn  Adound unootpwpata tov CYP2D6
* Bapdapivn

H xprion ¢peBouéootdtnc dev ouviotatal o aoBevei¢ 0TOUC OTOLOUC Xopnyeital Tavtoxpova
Hepkamtonoupivn/alobelomnpivn




deBouéootatn vs AAAOTtOupPLVOAN

EKAEKTIKOTNTO

L AAAOTTOUPIVOAN
vl
Mn ekKAEKTIKOG avaoTOAéQG TNG
o&e1ddaong Tng {aveivng

A

XnUIKA doun AvdAoyo Troupivng
v
EU pOg AvaoTéAAel pévov TiIg avayBeioeg
. HopPEg TNG oge1daong TNG
avVOOTOANG £avBivig
v
ATTéKKpION Negpoi

lMpooappuoouévo amd: Yu KH. Recent Pat Inflamm Allergy Drug Discov 2007;1:69-75. *SmPC Febuxostat: revised 12/2021.



Defouéootatn: kouwvotopoc dpaon

2¢& avrtiBeon pe TNV aAAOTTOUPIVOAN, N @eBouiooTdTn avaoTEAAEl ap@odTepa Ta XO

Kal XDH woTe va KaTaoTAAAEI 0 OXNUATIONOS avTIOPWVTWYV pPIfwV o§uyovou Kal N
@AgyHOVI TTOU TTPOAYETAI OTTO TO

Xanthine
dehydrogenase

NAD+* NADH

Xanthine
dehydrogenase

NAD+* NADH

Xanthine oxidase

Xanthine oxidase

AALNOTIOUPLVOAN

deBouootatn

Xanthine Xanthine |
dehydrogenase dehydrogenase
NAD®  NADH D+ NADH

O or .

Xanthine oxidase | | Xamthine oxidase

i

deBouootdtn

Richette P, et al. Nat Rev Rheumatol 2014;10:654-661. Yu KH. Recent Pat Inflamm Allergy Drug Discov 2007;1:69-75. Saban-Ruiz J, et al. Antiinflamm

Antiallergy Agents Med Chem 2013;12:94-99.
Malik UZ, et al. Free Radic Biol Med 2011;51:179-184.



Emtiokomnon KAWLIKWY LEAETWV

, MeA€éTn 004
IVI’L&:TsIgI 153 aobeveicg, 1
D unvag(Becker 2005a)
APEX
1.072 aoBeveig, 6 unvec
(Schumacher 2008
!E—QM“;;& ! 760 Ie:A—C'T 1€
Ggonc Il aoBeveic, 1 £é10¢
Becker 2005b
RCT'S CONFIRMS
2.269 aobBeveicg, 6 unvec
Becker 2010
CACTUS
3.079 aoBeveic, 1 €10C .
. Becker MA. Arthritis Rheum 2005a; 52(3):916-23.
(Richette 2015) Becker MA. N Engl J Med 2005b:353:2450-61.
MsAéTag { Schumacher HR. Arthritis Rheum 2008;59(11):1540-8.
. FORTE Schumacher HR. Rheumatol 2009;48:188-94.
mapaTnpn 5048 9’—4 50UGS Becker MA. J Rheumatol 2009;36:1273-82.
ong : aoBeveig, 4 EBOOUADES Becker MA. Arthritis Res Ther 2010;12:R63
(Tausche 2014) Richette P, et al. Eur Rev Med Pharmacol Sci 2015;19:630-9.

Tausche A-K, et al. Int J Rheumatol 2014:2014:123105.



ZUYKPLTLKEC MEAETEC
daonc Il acpaAerog ko
OLTLOTEAECHLOLTLKOTNTOLG
deBouootarn vs
AAAomoupLvoAn o€

oOeveic pe
OUITTWHOTIKNA
UTLEPOUPLYOLLiL

80
60
40
M Febuxostat (80 mg)
20 i Allopurinol (300 mg)
D N
APEX (6 Months)  FACT (1 Year) CONFIRMS (6
Months)

APEX study (6 months):
» 72% of patients on Febuxostat (80 mg) reached a healthy uric acid level.
* 39% of patients on Allopurinol (300 mg) reached a healthy uric acid level.

FACT study (1 year):
*74% of patients on Febuxostat (80 mg) reached a healthy uric acid level.
*36% of patients on Allopurinol (300 mg) reached a healthy uric acid level.

CONFIRMS study (6 months):
I *67% of patients on Febuxostat (80 mg) reached a healthy uric acid level.

atients on Allopurinol (300 mg) reached a healthy uric acid level.




H deBouéootatn eivat KaAd avektn otnv Ko’ nuEpa KAWIKN tpaén
(MeA€tn FORTE)

Clinical Study

Urate Lowering Therapy with Febuxostat in
Daily Practice—A Multicentre, Open-Label, Prospective
Observational Study

Anne-Kathrin Tansche,! Monika Reuss-Borst,? and Ute Koch®

» H peAétn FORTE aéloloynoe tn Beparmeia pe
deBoulootatn otnv KB’ nUEPA KALVLKA TIPAEN.
‘Htav pia moAukevtplkn (1672 kKEvtpa) TPOOTITIKN
QVOLYTOU TUTIOU HEAETN TTAPATAPNONG KATA TNV
ornola aloAoynOnke n aodAAeLa Kal n
anoteAeopatikotnta tng Pefouéootatng oe
5.592 aoBeveig kata tnVv Evapén koL tnv 4n
eBdoupada Beparmneiac.

» ZUVOAWKQ, Tt SeSOpEVA TNEG LEAETNG
emBeBatwvouv otL n peBouvéootatn eival kaAd
QVEKTA 0TNV KaB' nUEPA KALVLK TIPAEN, KATL TO
omolo CUVAOEL PE T ATIOTEAECUATO TWV
TUAOTLKWV UEAETWV.

Ta péoa emritreda sUA peiwOnKav OnNPAVTIKA OTNV TIMA-OTOXO ME TN
@peBougooTdTtn o€ didoTnua 4 eBdopadwy (p<0.001) oe aoBeveig pe oupikn

(mg/dL)

9.50

9.00 1 -
8.50
.00 1 -
7.50 -
7.00 4
6.50 1 -
6.00 { -
5.50 4 -

5.00

apBpiTida

Serum uric acid during treatment mean

P < 0,001

Target achievement: 6,13 mg/dL

Before start

After 4 weeks

Hindawi Publishing Corporation
International Journal of Rheumatology
Volume 2014, Article ID) 123105, 6 pages
http://dx doi.org/10.1155/2014/123105
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Long-term cardiovascular safety of febuxostat compared > Wy Q)
with allopurinol in patients with gout (FAST): a multicentre,
prospective, randomised, open-label, non-inferiority trial

Isla S Mackenzie, lan Ford, George Nuki, Jesper Hallas, Christopher ] Hawkey, John Webster, Stuart H Ralston, Matthew Walters,
Michele Robertson, Raffaele De Caterina, Evelyn Findlay, Fernando Perez-Ruiz, John ] V McMurray, Thomas M MacDonald, on behalf of the FAST

Study Group*

to demonstrate the non-inferiority of Febuxostat
in reaching the Anti-Platelet Trialists’ Collaboration

(APTC) cardiovascular endpoint as a composite of:

hospitalisation for non-fatal I non-fatal stroke

Mi/biomarker positive
acute coronary syndrome (ACS) ' cardiovascular death

Eligible patients were 60 years or older, already receiving Allopurinel, and had Trial countries

L K
at least one additional cardiovascular risk factor Scotland
> GO M o cardiovascular S,



kivéuvo Bavatou 1 cofapwv
OVETILOUNTWV EVEPYELWV CUYKPLVOUEVN

HE TN Oeparneia pe AAAomoupLvoAn

6128 acOeveic

Méon nAwia 71 €tn
Aldpeon Twun Xpovou
napakoAouBnong 1467
NUEPEG

NPOTAPXIKA KATAAHKTIKA ZHMEIA

» NoonAsia yio OEM/ emiBeBatwpévo
otedpaviaio enelcodlo

» Mn Bavatndopo Eykedaiiko

» Oavoatoc amo Kapdlayyelaka
ocuppata

Allop.urinol Allopurinol
lead-in phase ____ — 100-900mg*
‘ Optimised dose according to washout

AR mmm"dm" Randomisation period

g/dL or MTD/MLD (7 to 21 days)
I Gout flare prophylaxis for 6 Febuxostat

months in patients who required

Allopurinol dose titration i 80“] 20mg"’

All patients had an annual follow-up visit during which serum urate, urea, creatinine, and electrolyte
concentrations were measured and liver function tests were done. In addition, all patients had follow-up
contacts every 2 months with the study team.

Median follow-up time was 1467 days and median on-treatment follow-up period was 1324 days.

Primary endpoints

First occurrence after Hospitalisation for non-fatal
randowsaﬁon of any event myocardial infarction/biomarker
included in the Anti-Platelet positive acute coronary syndroffies
Trialists’ Collaboration | Non-fatal stroke

(APTC) composite endpoint | Cardiovascular death

1 All cause mortality

I hospitalisation for non-fata

acute Hospitalisation for heart failure,

coronary syndrome
| non-fatal stroke

deathdueto a attack, non-fatal cardiac arrests
| cardiovascular event and peripheral arterial vasculaf
thrombotic event. arrhythmial

evidence of ischaemia




Proportion of patients with event

A All-cause death, on-treatment analysis

015 =

010+

05

—— Febuwostat
— Allopuringd

Febuxnstat 1-062 events per 100 patient-years
Allopurinol 1-438 events per 100 patient-years
HR 0-75 (95% Ol 0-59-0-95), P jshmicry=0-00 101

Febuxostat was non-inferior to Allopurinol with regard to the occurrence of major
cardi ular out , including the primary outcome of hospitalisation for non-fatal

myocardial infarction or biomarker-positive acute coronary syndrome, non-fatal stroke, or
death due to a cardiovascular event in both the primary on-treatment and
intention-to-treat analyses

No signal of increased death, with I incid of all death and

cardiovascular death reported in the Febuxostat group than in the Allopurinol group

No increased risk of adverse cardiovascular events was found in the FAST subgroup
of patients with previous myocardial infarction, stroke, or acute coronary syndrome

C Cardiovascular death, on-treatment analysis

0-15
Febuxostat 0-610 events per 100 patient-years
Allopurinal 0-677 events per 100 patient-years
E HR 0-91 [95% C1 0-66-1-27), P, s, =0-018
i p10-
=
=
A
g
L
=4
k=
c
=
'I-i (0-05 =
=
(=
il
L1

H Beparmneia oe acbeveig pe mpolndpxovoes Lel{OVEC
KapSlayyelakeg mabnoelg (m.x. Eudpaypa tou puokapdiouv,
eykePaALko enelcodlo f aoctadbng otnbayxn) Oa mpenet va
aoKeltal pe mpoooxn Kal oL acBeveic Ba mpeEmneL va

niapakoAouBoUvTal TAKTLKA.




E1dIkoi TTANBuooi: atopa pe veppikr) QUTAEIToUpyia
XWPIC OUpIKr apBpiTIda

NMooooTO TWV ATOUWYV HE OUPIKA apBpiTida kal sUA <6 0 mg/dl oTnv TEAIKA
ETTICKEWN, TO OTTOi0 AVOAUETO
VEQPIKN AsiToupyia: NETPIO Eva ag évavri @UOIOAOYIK

B CrCl 30-59 ml/min (péTpia)
T* 4 Il CrCl 60-89 ml/min (1TI0)

71% 72% T* CrCl >89 ml/min (pucioAoyikn)
58%

* p<0,001 évavr aAAotroupIvog
p<0,001 évavri 40 mg
807 g@eBouéoorarnc

60 52%
43%

46%

379 42%

(n=130) (n=349) (n=278)
®eBouootdrn 40 mg s

(n=130) (n=367) (n=253)
ReBouooTdrn 80 mg

(n=136) (n=365) (n=254)
AAAotTOUpPIVOAN 300/200 mg

$Ta 40 mg peBouéooTdrnc dev KUKAo@opoUv atnv
MANBUONOG ITT: dtopa pe oupikr apBpiTIda Kal eTTITTEdO OupIKoU aTov 0pd >8,0 mg/dl Tnv nuépa -4.
Becker MA, et al. Arthritis Res Ther 2010;12:R63.



[kavotTnTa LElwoNC Tou ouplkoU of€oc o€ aoBevelc (a)
Hl Febuxostat

100 96.4
94.6 Allopurinol

OLOU UMTTWHLATIKOUC Kat ipoxwpnuevn XNN

80
Clinical and Experimental Nephrology
https://doi.org/10.1007/s10157-018-1652-5

ORIGINAL ARTICLE 60

@ CrossMark

The urate-lowering efficacy and safety of febuxostat versus allopurinol
in Chinese patients with asymptomatic hyperuricemia
and with chronic kidney disease stages 3-5

40

20

Xuemei Liu' - Huifang Wang' - Ruixia Ma' - Leping Shao' - Wei Zhang' - Wei Jiang' - Congjuan Luo’ : Tingting Zhai' -
Yan Xu'

]
N=112 96 112 96 112796 11279 112 96 112 96
Month1 Month2 Month3 Month4 Month5 Month6

Percentage of patients with sUA< 360 pwmol/L (%)

(b)
/ Prospective cohort single center \ § L40-
CKD stage 3-5 H B Febuxostat
Non dialysis : e - " Allopurinol
FEBUXOSTAT: 122 %
ALLOPOURINOL: 96 g ™
\ Duration: 6 months / : 601
% 7 \ 27.6 33
E o § 3 §

CKD stage 3 CKD stage 4 CKD stage 5



XNN: Z0ykplon amoteAeopatikotntag Oefouootatn vs AAOTIOUPLVOAN

OPEN Comparison of uric acid reduction
and renal outcomes of febuxostat
vs allopurinol in patients with
chronic kidney disease

Yueh-Lung Peng®?, You-Lin Tain?, Chien-Te Lee*, Yi-HsnYang®, Yaw-Bin Huang’,
Yen-Hsia Wen® & Chien-Ning Hsu® =

5,977 CKD adults with eGFR =15 ml/min/1.73m?
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As treated cohort: days of
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gap =30 days
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Febuxostat was associated with greater reduction in SUA level than
allopurinol in patients with CKD
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EFFICACY AND SAFETY OF ORAL FEBUXOSTAT IN SUBJECTS WITH MODERATE-TO-
SEVERE CHRONIC KIDNEY DISEASE (CKD): ONE-YEAR RESULTS
Vassilis Filiopoulos’, Nikolaos Manolios®, Dimitrios Hadjiyannakos', Dimitrios Arvanitis!, Konstantinos
Panagiotopoulos?, Dimosthenis Vlassopoulos!
'Nephrology and 2Biochemistry Department, ‘Amalia Fleming’ General Hospital, Athens, Greece

INTRODUCTION: Hyperuricemia is currently considered an independent cardiovascular risk factor and an impertant mediator in renal
disease development and progression. Febuxostat, a novel non-purine selective xanthine oxidase inhibitor, is more effective than allopurinol
and equally safe in the management of chronic hyperuricemia. However, insufficient safety and efficacy data are available for Febuxostat

administration to subjects with hyperuricemia and impaired renal function.
AIM OF THE STUDY: This study was designed to prospectively evaluate efficacy and safety of oral Febuxostat in hyperuricemic subjects U G l l K L l'
with chronic kidney disease (CKD) stages 3-4.

PATIENTS AND METHODS: Table: Patients characteristics AA r] V L K r] I l E A’E l l l

* Nineteen patients, male/female 12/7, age 70 (41-88) years with serum Numbsrjollpetents i
uric acid (sUA) z 8.0 mg/dl and serum creatinine (sCr) 2 2.0 mg/dl [Male/female 1217
received Febuxostat for one year.

5 - X . Age (median, range) years 70 (41-86)
* Nine out of 19 patients were previously on allopurinol and, due to — -
intolerance, hypersensitivity or lack of efficacy, were switched to |Serum uric acid at baseline (mgidl) 9.90+1.59
Febuxostat after a 15-day washout period. Serum creatinine at baseline (mg/dl) 2.60+1.06
+ Patients with renal transplantation, active liver disease, alcohol abuse, A e T il = RO it
concomitant treatment with azathioprine, mercaptopurine, theophylline or " &t basgling (mifmin) al=d
severe, life threatening medical condition were excluded. eCrCl C-G at baseline (ml/min) 28.60:9.54
+ Febuxostat starting dose was 80 mg orally every other day with . - .
creatinine clearance estimated by Cockcroft-Gault formula (eCrCl C-G) 2 |@GFR at baseline (ml/min/1.73m?) 26.20:8.04

30 ml/min and 80 mg every third day with < 30 ml/min. This dose was

adjusted to achieve target sUA levels of < 6 mg/dl. Primary ranal disease:

* H ®eBouootatn, XopnyoOULEVN YLO TIAVW

+ Hematology and biochemistry blood tests and creatinine clearance with gﬁzz?s;iﬁ:g?j::‘h:pmms ;
24-hr urine collection (24hr-CrCl) were performed and eCrCl C-G as well |, nephropathy-Nephrolithiasi 1 L ! 7 7 !
as eGFR MDRD, were calculated at baseline and monthly thereafter. Sdemdemap ? 1 aT[O Eva Xp OVO 08 Gn I_laVTLKa HE l_w “EV rl Oon ,

Adverse events were recorded. Unknown nephropathy 1

doaivetal va elval amoTEAECUATLKI KoLl
REsULTS: - aoPaAng pe s)\dxwteq TIOPEVEPYELEC, otn
e e dlaxeiplon ™Nng XPOVLOC UTLEPOUPLYOILULOC OE

difference remained throughout the study period with stable and

(84.21%) patients.
Renal function, assessed by sCr, 24hr-CrCl and eGFR C-G *
remained unchanged through month 12 vs. baseline (2.4+1.2 vs.
26+1.0 mg/dl, 29.80+10.37 vs. 28.10+9.45 ml/min and A e YT e YT laae T

31.80+11.90 vs. 28.60+9.54 ml/min, respectively), whereas eGFR  Fig 1: Serum uric acid at baseline and through month 12 of the study
MDRD, was found significantly higher by the end of follow-up
period (29.84410.69 vs. 26.1648.04 mi/min/1.73m? at baseline,

B \ : KaBopioouv TIC TIBaVEC WHEAELEC TLC

No significant differences were observed for the rest of the |, o f
tudied i includi C-reacti teil CRP “
e a0 Ot prosn (078, Oepamneiag pe pePouvéootatn otn vedpLkn
Febuxostat weekly dose variation was similar throughout lhe2 7

Aeltoupyia.
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No significant differences were observed in the Febuxostat sUA
lowering effect or in renal function evolution during treatment
between males and di and non-C ics as well

as CKD 3 and 4 patients. D & ws e oaws
Gastrointestinal adverse events in 2/19 patients were mild.
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Fig 2: Renal function at baseline and at the end of the study

CONCLUSIONS:

Febuxostat, administered over one-year period in significantly reduced dosage, appears to be effective and safe with minimal side effects in
the management of chronic hyperuricemia for patients with moderate-to-severe CKD. Larger studies with longer follow-up might conclusively
determine potential beneficial impact of treatment with Febuxostat on renal function.




205 patients

FEBUXOSTAT vs PLACEBO os aoBOeveig pe XNN were ovekuetad
AJKD 130 patients

Original Investigation were screened

22 participants
Efficacy of Febuxostat for Slowing the GFR Decline in Patients failed screening
With CKD and Asymptomatic Hyperuricemia: A 6-Month,
Double-Blind, Randomized, Placebo-Controlled Trial

108 participants

were
Dipankar Sircar, MD, DM," Soumya Chatterjee, MD,” Rajesh Waikhom, MD, DM,? randomized
Vishal Golay, MD, DM," Arpita Raychaudhury, MD, DM," Suparna Chatterjee, MD,” and
Rajendra Pandey, MD, DM’ | |
Group 1: Active Group 2 :
drug placebo
54 patients 54 patients
CKD stage 3-4
4 withdrew
Febuxostat 40mg/d el Ea—
2 changed — — consent,
location, 1 lost contact
3 lost contact
45 participants 48 participants
Table 2. Changes in eGFRs in the Febuxostat and Placebo Groups Over 6 Mor for analysis far analysis
eGFR Febuxostat Group Placebo Group Difference (95% CI of difference) Between-Group P
Baseline 31.5+136 326 116 —1.1(-6.4to0 4.1) 0.7
Month 3 33.7 +16.6 30.0 =94 3.7(-191t09.2) 0.2
Month 6 34.7 £ 181 282115 6.5 (0.08 to 12.8) 0.05
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Febuxostat was associated with greater reduction in SUA level than
FEBUXOSTAT VS ALLOPOURINOL allopurinol in patients with CKD. However, febuxostat and allopurinol
showed no difference in renal function changes during study follow-up.

These findings require further investigation with long-term follow up in
CKD patients with hyperuricemia

OFEN Comparison of uric acid reduction
and renal outcomes of febuxostat
vs allopurinol in patients with “ oo
chronic kidney disease

Yueh-Lung Peng’?, You-LinTain?, Chien-Te Lee*, Yi-Hsn Yang', Yaw-Bin Huang’,
Yen-HsiaWen® & Chien-Ning Hsu®5™

45 - 500

Patient, n

- 400

5,977 CKD adults with eGFR =15 ml/min/1.73m?
(1/1/2010-12/31/2015)

35 - 300
As treated cohort: days of

supply =90 days without a

mean eGFR, ml/min/1.73m2
8

gap =30 days 30 - 200
1,662 Febuxostat new users | | 4,315 Allopurinol new users |

25 - 100
33 Excluded for the lack }‘_ _,{ 62 Excluded for the lack of l
of follow-up eGFR or SUA follow-up eGFR or SUA l

2 m B Em |,

15 18 21 24 27 30 33 Months
] 525 matched febuxostat group | | 525 matched Allopurinol group l = Allopurinol, n| 525 448 388 369 317 248 208 145 117 96 56 24

= Febuxostat, n| 525 439 422 373 322 253 213 156 116 92 63 17
—#—Allopurinol 41.53 | 41.09 | 40.14 | 40.4 | 38.28 | 38.1 | 38.01 | 36.21 | 38.06 | 40.27 | 36.16 | 36.86

111 experienced eGFR decline >30%s —-—Febuxostat 40.68 | 39.56 | 40.46 | 40.29 | 39.74 | 41.98 | 43.08 | 43.94 | 41.69 | 44.45 | 45.36 | 46.69
1 progressed to chronic dialysis

110 experienced eGFR decline =30%
4 progressed to chronic dialysis
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deBouéootatn vs AANOTTOUPLVOAN : AMOTEAEGUOTIKOTNTA KOl Lo AAELO OE
acOeveic pe XNN

Clinical and Experimental Nephrology

https://doi.org/10.1007/510157-018-1652-5 Bl Febuxostat

ORIGINAL ARTICLE @Cm - EE Allopurinel
T
The urate-lowering efficacy and safety of febuxostat versus allopurinol -
in Chinese patients with asymptomatic hyperuricemia E
and with chronic kidney disease stages 3-5 B
E
Xuemei Liu' - Huifang Wang' - Ruixia Ma' . Leping Shao' - Wei Zhang' - Wei Jiang' - Congjuan Luo’ - Tingting Zhai' - ‘E‘
Yan Xu' 5 T?
= F Y
/ . . \ = -1.0%
Prospective cohort single center = 180
CKD stage 3-5
Non dialysis
FEBUXOSTAT 122 All patients ChDstage 3 CHKD stage 4 CRID stage 5
ALLOPOURINOL: 96
\ Duration: 6 months /

H acediern kol n anotelespatikotnTo 0gv £xovv a&loloyndel mAnpwc oe acbeveic e cofapn veppikn
ovoiertovpyia (kaOapon kpeotivivng <30ml/min,).
Aev amarteitar pvOuiomn g docoloyiog 6e acheveic e N N LETPLA VEPPTKT] OLOAELITOLPYIOL



Meta-avaAlvon: OeBouootatn kot e€€AEn Xpoviac Nedppikng Nooou

Medicine
ISystematic Review and Meta-Analysis eICIne

| OPEN J
Efficacy of febuxostat in hyperuricemic patients
with mild-to-moderate chronic kidney disease: a
meta-analysis of randomized clinical trials
A PRISMA-compliant article

Xiang Xia Zeng, MS?, Yunliang Tang, MS®, Kaixiang Hu, MS?, Xi Zhou, MS?, Jiao Wang, MS?,
Lingyan Zhu, MD?, Jianying Liu, MD?, Jixiong Xu, MD, PhD*"

= The present meta-analysis suggests that FEBUXOSTAT may &

slow the progression of mild to moderate CKD
renoprotective effects of febuxostat in hyperuricemic patients with CKD.
Results: Among 296 retrieved studies, 5 relevant RCTs were included in the meta-analysis. The result showed that serum
estimated glomerular filtration rate (eGFR) was improved after febuxostat treatment in hyperuricemic patients with CKD, with an SMD

(95% Cl) of 0.24 [-0.17 to 0.43] and P=.67 (fixed-effects model). No heterogeneity was observed across studies (*=0% and

F=.67). Subgroup analysis suggested that treatment-related reductions in serum eGFR levels were not related to drug doses,
intervention times, or region.

Zeng et al. Medicine (2018) 97:13
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Meta-avaAlvon: OeBouvéootatn kot Xpovia Neppikny Nococ vs

AAAomtoupLvOAn

Clinical Rheumatology
https://doi.org/10.1007/510067-020-05079-3

REVIEW ARTICLE ' @

Check for
updates

Comparative effect of allopurinol and febuxostat on long-term
renal outcomes in patients with hyperuricemia and chronic kidney

disease: a systematic review

Anna M. Hu'® - Jamie N. Brown'(®

Conclusion

Febuxostat may be more renoprotective than allopurinol in
patients with both hyperuricemia and CKD based on evidence

from small long-term retrospective studies with serious risk of
bias. More methodologically rigorous studies are needed to
determine the clinical applicability of these results.

[ Included ][ Eligibility ][ Screening ][ldenﬁﬁ:atinnJ

Records identified through

database searching
(n=3942)

¥

Y

Records screened
(n=1914)

Duplicates removed
(n = 2028)

Y

¥

Full-text articles assessed
for eligibility
(n=11)

Records excluded
(n=1903)

Y

Studies included in
gualitative synthesis
(n=3)

Excluded articles (n = 8)

Short follow-up (n=5); does
not compare allopurinal and
febuxostat data (n = 2);
reports statistical analysis at
& months only (n = 1)
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2016 updated EULAR evidence-based
recommendations for the management of gout

8 In patients with normal kidney function, allopurinol is recommended for first-line ULT, starting at a low dose (100 mg/day) and increasing by 100 mg increments every
2—-4 weeks if required, to reach the uricaemia target. If the SUA target cannot be reached by an appropriate dose of allopurinol, allopurinol should be switched to
febuxostat or a uricosuric or combined with a uricosuric. Febuxostat or a uricosuric are also indicated if allopurinol cannot be tolerated.

9 In patients with renal impairment, the allopurinol maximum dosage should be adjusted to creatinine clearance. If the SUA target cannot be achieved at this dose, the
patient should be switched to febuxostat or given benzbromarone with or without allopurinol, except in patients with estimated glomerular filtration rate <30 mL/min.

v

Start Allopurinol 100 mg/d
Adapt the dosage to the renal function )

0O “EULAR recommends allopurinol first and then febuxostat with g0 o e Slow titration ) up to the maximum allowed ey
failure to achieve the predetermined SUA target. As indicated or Josaee
: ) . . switch to a uricosuric 4] 89
previously, this recommendation was not supported by efficacy
data, but rather took into account the cost and effectiveness of
both drugs at their optimal dosage as well as regulatory rules b |
endorsed in several European countries” No <——— Achieve target® ———> Yes — Continue 7
Achieve target® T
O “Febuxostat has been found more effective in patients with CKD \ Gorinara v
than allopurinol given at doses adjusted to creatinine clearance L (chfgz‘geudﬁ‘c';‘:mv)m ¥ NoE—ddiesamni=ade
and therefore can be used in these patients” 168
l/ \l/ SUA target not achieved
Start
Pegloticase (19

i (7)
ontinue in severe chronic
tophaceous gout



Hyperuricemia in Chronic Kidney Disease: (7 % a

L [ ]

Strategies for Management L A #Neph)C
©. When to treat?

@ CKD and symptomatic hyperuricemia should be offered uric acid-lowering intervention.

o - Consider initiating uric acid lowering therapy for people with CKD after their first episode of gout.

2
‘& How to treat?
‘ Prescribe xanthine oxidase inhibitors in preference to uricosuric agents.

_"'_‘ Acute gout: Low-dose colchicine or intra-articular/oral glucocorticoids are preferable to NSAIDs.

| @ Avoid: alcohol, meats, and high-fructose corn syrup intake.

Recommended: low-fat dairy, and high-fibre and plant-based diets.

“é When not to treat?

Do not use uric acid lowering agents in people with CKD and asymptomatic hyperuricemia

to delay CKD progression.

KDIGO 2024 Clinical Practice Guidelines for the Evaluation and Management of Chronic Kidney Disease VA by: Vamsidhar Veeranki X @Vamsidhar V1
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& %\ EAAHNIKH PEYMATOAOTIKH ETAIPEIA
_lhgju & EMNATTEAMATIKH ENQEH

#/ PEYMATOAOIQN EAAAAOZT

EAANVLKEG ZUCTACELG

B.1 Oepancia 2°° BAuatoc eivar n yopAynon deunovfootdarnc. MNapott £xel évbelén
Bepansioc mpwIng ypapnc, n wopponia - kootouc odelouc emPAAAEL TN XpPrion TN OTIC
MOPUKATW TEPUTTWOELC aoBevwv pe EvOeLfn avTl-unepoupLYaLLknG Bepaneiac:

v' Enl pun avranokplonc otnv aihomnouvpwoln (og ouvnBelc Sdoeic £we 300mg)

v' Enl averuBuuntnc evépyelac r} Suoavoync atnv aAlomouplvoin

v Enl avtévbelfnc ypnonc tnc allomouplvoAnc r cuyxoprnynonc un oupfatwv

dappakwy (rm.y. a-MEA)
v" Eni vedplknc avemapKelac f NMATKAC avendpkeiac (Amac i HéTplac)




* H ¢deBouootatn evdeikvutal yla tn Bepamneia Tng xpoOvLiag UTIEPOUPLYOLULOG O
KATAOTAOELG OTIOU N evamoBeon oupikol of€og €xel NON ouuPetl
(meptAapBavopévou Tou LOToPLKOU, N} TNG Mapousiag, Todou r/Kal oUPLKAG
apBptitidag).

* Hyxpnon ¢pePouéootdtng dev cuviotatal o acbeveic oToug omoloug xopnyeital
TauTOXpOVa HepKartomnoupivn/alabelomnpivn.

* H @®eBouootatn eivatl LoOYUPO, ATOTEAECUATIKO KOl KAAQ OVEKTO GAPLOLKO YLOL TNV
QVTLUETWTILON TNG CUUTMTWHOTLKAG UTIEPOUPLXALULAG

* H ®eBouootdtn eival oAU 1o SpacTtiko GAPHAKO Ao TNV AAAOTIOUPLVOAN WG
T(POC TNV AVTILETWTTILON TNEG CUUTTWHATIKAG UTIEPOUPLYXALLLLAC.

YUMTIEPACLOL

*  Yndpxouv Loxupeg evoeilelg otLn MePfouéootatn Bonba otnv emiBpdduveon tng
e€eMENC Tt XNN, aAAa oxL opodwvia.

* H ®eBouootatn dev xpnlel Tpomornoinon tng 66on¢ oe aoOevei e SLATILOTWUEVN
vedpikn avemnapkela (GFR>30 ml/min), og avtiBeon pe tnv aAAomouplvoAn

* H Bepamneia pe dpeBouootatn os aobeveic pe mpolimapyovoa peilova
kapSlayyeLakn vooo (1. Eudpaypa tou puokapdiou, eykedaliko melcodio n
aotabng otnBayyn) Oa nMpEneL va aokeltal Le mPoooxn Kat ol a.oBeveic Oa pemet
VaL TIOPAKOAOU B0 UVTOL TAKTIKA /

> 4




@ oy et
Ly S e
—NEDPOAOTIAX—

y 4 £ NN

. G R

2 SEPESIN

W W w.




