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YNEPOYPIXAIMIA-OPIZMOI

* OUPLKO 0&U TTAAOATOC OTNV UTTEPOUPLYOLLLLOL
—>7 mg/dl avdpec
— > 6 mg/dl yuvaikeg
— > 5,5 mg/dl madia, €pnPot

— Opuo dtaAutotntac UA oto vepo : 6,8 mg/dl
— Oplo dtahutotntac UA oto mAdopa > amo VEPO

e Juykévtpwon UA oto mAdopo> 10 mg/dl mBava oxt
gVaItoOeon KPUOTAAA WV

Am J Kidney Dis. 2017 September ; 70(3): 422430




OYPIKH NO202

* ACUUITTWHATLKN YItEpOoUpLYaLMia
* Oupwkn apBOpitda

— Otela

— Xpovia pe SlooTAOTO KpLOEWV

— Xpovia todwdnc
* Oupwkn NepponaBela

— Otela

— Xpovia ?

— NedpoAlBiaon amo ouptko o&u




ENIAHMIOAOIA OYPIKHZ APOPITIAA2
YNEPOYPIXAIMIAZ KAl NEOPIKHZ NOzOY

* Oupkn apBpitida
— n ouxvotepn dAsypovwodnc apbpomabela otoug eVAALKEC.
— EmumoAaopoc: 3,9% otoug eviAlkeg ot HIMA
— 8,3 ekart. (6,1 ekat. avdpec/2,2 ekaT. YUVALKEC)
* Ymepoupyapia
— EmnutoAaopoc: 6-8% oTtoucg UYLELC EVAALKEC

— 1 otouc 3 eVAALKEC pE UTIEPTAON Kol TTOAAOUC TTOPAYOVTEC
Kwwduvou yla kapdlomabela

e Xpovia veppLKR VOO OC
— Emutolaopoc: 14.8% otic HMNA kat 11-13% naykoopiwg
— 37 exat. Apepikavol pe XNN
— 1 otouc 3 Apeplkavouc €xeL kivouvo yia XNN

Am J Kidney Dis. 2017 September ; 70(3): 422-439.



YNEPOYPIXAIMIA-2YNO2HPOTHTE2

H utrepoupIXaIlia CUVUTTAPXE! ME:

2Te@aviaia voao (25%)

Ytmreptaon(>50%)

MNayuoapkia (71%)

2 UVOPOMO aVTIOTAONG OTNV IVOOUAIVN N METABOAIKO
guvopopuo (63%)

2 akxapwon diapntn tTutrou Il (15%)

Ne@pikn avettapkela pe Kpeativivn > 1.5 (5%)
NegppoAiBiaon (15%)




AMOIAPOMH ZXEzZH ANAMEZA ZE
XNN KAI OYPIKH APOPITIAA

* AcoBeveic pe XNN €xouv auvénuevo kivouvo yLa
Oupikn ApBpitda

* AcOeveic pe oupikn ApBpitda avénuevo
kivbuvo yia XNN




2XE2H XNN ME YNEPOYPIXAIMIA KAI
OYPIKH APOPITIAA

e 20% TwvV evnAlKwV HE oupLkn apBpltda Exouv
XNN otadiou >= 3 evw povo 5% auvtwv xwplic
ouplkn apBpitida

* 15% TwV EVNALKWV UE UTIEPOUPLYOLLOL EXOUV
XNN otadiou >=3 evw povo 3% autwv Xwpic
UTTEPOUPLYOLLULAL

Am J Med. 2012;125:679-87.




AutAaolo¢ Kivouvoc epdavienc oOUPLKAC

opOpitidac os acOeveic pe XNN o€ oxéon pe

oicBeveic xywpic XNN
gl

g Logrank < 0.001 - _(.
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Follow up years . BMJ Open. 2015;5:e006843.

| Framingham Heart Study cohort.




Frequency of gouty arthritis in patients with ESRD.
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Gouty attack (times/

Number of gouty attacks in patients with ESRD.

=2 years
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Internal Medicine Vol. 44, No. 7 (July 2005)



Moupltvec Tpodwv NoukAgika ofea LoTwv Evboyevnc ouvBean mouplvw\

\/

OYPIKO OzY
250-750 mg

Ynepnapaywyn —s Melwpévn amekkpLon

\{
YNEPOYPIXAIMIA




Taéwounon Yrnepoupyyopiog

YTep-
OUPLXOLLLLOL

YmepoupLy

oLl amé OT1no

AuvEnuevn

napaywy EAotTW HéVn

Nedbplkn
ATLEKPLON




AITIA EAATTQOMENHZ
AMNEKKPIZHZ OYPIKOY O=EO2 Mavw amo 90% twv

Mpwtonadng Idlonabrig aTo MWV LLE

NedpLkn Aujend::puzm | EuuéUOUU(I
MoAvkvotikr) Noooc twv Nedppwv ,
Anotoc AlapriTng UTTEPOUPLXALULA
Ynépraon £XOUV KAToLa
Otcwon, Nrhaktikr) Otcwon ' ’
VEWPLKN dLatapa
Alapntikn Ketoéewon PP ? poxn
AnAntnplaon pe MoAupbdo N¢ arekkpLong tov
Ynep-YnoBupeoeldlopoc ou QLKUI:J ogéoq_

ToEwalpia tng Kunonc
>Uvépopo Down
XaunAn éoon oaAlKUALKwY

Atovpntika, AAkooA

ZUVSUQOMOC UNXAVLOPHWVY
AAkooA, eEAMewpn G-6PD, Shock



NEDPIKH AMEKKPIZH TOY OYPIKOY OzEOZ

OYPIKO OzY
ZIreipapa @ Zreipaparikni Sinénon
100%
(" s1
98%-100% Erravappocpnon 2 UVOAIKN
.y QvAKTNON
YYUS 0%-2%
EOT. OwWA.{ S2 >. QTS;
0
EKKplon
50% ’ 40%-48% Ewavappécpnan/
S3
\  |8%-12% "EKKpION

AN

Koopman, ed. In: Arthritis and Allied Conditions. 14th ed. Lippincott, Williams and Wilkins; 2001



META(D\OPEIZ OYPIKQY OzEQ2 iB'O EE2 TOY NEDPOY
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YNEPOYPIXAIMIA-OYPIKH APOPITIAA-
NEQPPIKH NO2Oz

* [Mola elval n oxeon umepoupyopiog kot O&eiac
Nedpiknc BAaBnc (ONB)? (oeia ouplkn
veppomabela)

* Mmopel n utepoupLyaLpia vo TIPOKAAEDEL 1 VAl
eriibewvwoel Xpovia Nedppikry Noco (XNN)?
(xpovia oupikn vedppormabeLa’?)

* H Bepameia peiwonc Tou ouptkol 0EEWC OTO
nAaoua opa veppomnpootateutika otn XNN?

* Mwc Bepamevoupe TNV ouplkn apBpitda Kat TNV
vrtepoupLyatpio otn XNN?




O=EIA OYPIKH NE®POINAOGEIA

OYPIKOZOYPIA

2UvOpopo Auong Oykou
Nepdwpa

Aevyaipio

AANBNC MoAuepuBpatuia
[eVIKEUEVOL OTTOOHOL
OepATELN OTEPEWV OYKWV
Lesch-Nyhan syndrome
Fanconi-like syndrome
Familial renal hypouricemia

YNEPOYPIXAIMIA

ONB aro oKLaoTIKA
ONB aro cisplatin

ONB otn pafdopuvoAuon
ONB peta K/X emeppaon




MHXANIZMOI ONB AMNO OYPIKO O=Y

OYPIKOZOYPIA

Yriepkopeopog UA
Anuoupyla KpuoTAAAWV
Antodpaén cwAnvaplwv
Kokklwpatwdnc pAeypovn
lvwon

Av&non evboowAnvapLokng
mileong

Av&non vedplkwv
OYVELOLKWYV OVTLOTACE WV
Meilwon RBF/GFR

YNEPOYPIXAIMIA

Nedplkn ayyeloocvomnaon
AVTLOYYELOYEVEDN
OAeypovn

O&eldWTLKO OTPEC

Alatapaxn avtoppuOuLong
evOOVEPPLKNC KUKAODOpLAC




2YNAPOMO AY2H2z OFKOY

MPOAHWH KAI OEPAIIEIA

EAQTTWON TWV EMUTEOWV OUPLKOU 0&EWC

* H aAAomoupivoAn UITAOKAPEL TNV KETATPOTIN TNC avBivng
(npoiov petaBoAlopol TwV VOUKAEIVIKWY 0EEWV) GE OUPLKO

ofu muumellowuq v DﬁEuSacsr] ¢ €avBOivncg Kat to
OXNHATIOHUO OUPLKOU, XWPLG val EAQTTWVEL T EMNEdQ TOU
oupLKoU Tou €xouv N&n oxnUaTLOTEL

* H pacpmnouplkaon (avacuvdlaopévn ofelbaon tnc
OUpPEACNC)
EAQTTWVEL TO OUPLKO 0&U METATPEMOVTAC TO 0 aAAavtolvn,
gva TiLo SLaAuTo petafolitn



Comparative Study of Renal Protective Effects of Allopurinol
and N-Acetyl-Cysteine on Contrast Induced Nephropathy in
Patients Undergoing Cardiac Catheterization

* Conclusion: Prophylactic oral administration of allopurinol
(300 mg/day) along with hydration is better than n-
acetylcysteine and saline hydration alone for protection
against CIN in patients undergoing coronary procedures.

J Clin Diagn Res. 2014 Dec; 8(12): HC03—-HCO07.
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Change in serum creatinine (%)

Effect of uric acid lowering therapy on the prevention
of acute kidney injury in cardiovascular surgery
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O poAo¢ TNC YITEPOUPLYOLLLLOC
otnv epdavion Kat e€€EAEn tnc
Xpoviac Nedppiknnc Nocou
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Requiem for gouty nephropathy
Principal discussant: LAURENCE H. BECK

Kidney International, Vol. 30 (1986), pp. 280287

*2MNEIPAMATOZKAHPYN2ZH

*AIAMEZH INQ2H

*APTHPIOZKAHPYN2ZH

*E2TIAKH ENATIOOEZH KPYZTAAAQN OYPIKOY

T

*EYPHMATA YNEPTAZIKHZ NEOPOMAQGEIAZ
*86% ME KPY2TAAAQOYZ 2TO NEDPO
POSTMORTEN AEN ANENTY=AN GOUT EN ZQH




Uric Acid

Proliferation of VSMC
Inhibition of proliferation of VEC with

iﬂliﬂiﬁﬂ; COX-2 & RAS XANIZMOI NEDORIKHZ BAABHZ
Decrease In NG proceton - AMNO YNEPQYPIXAIMI

Induction of oxidative stress \

EMT of Renal ]

[ Preglomerular Arteriopathy ]

Tubular Cells
Ineffective Impairment of peritubular l
autoregulation of circulation v Production of ECM
glomerular pressure ‘
Tubulointerstitial
‘ Renal ischemia —— [ ]

Inflammation
Glomerular ‘
hypertension
Activation of RAS l

—»  Renal fibrosis




Melpapatikd HOVTEAQ OTA OItoia N HELWON TOU
oUPLKOU 0¢EwC tpoAapuBavel R BeATLwVEL Th
vedoikn BAaBn

Model Hyperuricemia UA-Lowering Drug References
(xonic acid (raf) Yes Allopurinol, febuxostat, benziodarone, thiadiazolopyrimidin-3-one 34, 53,
analogue 62-64
Oxonic acid + 5/6 nephrectomy (raf) Yes Allopurinol, febuxostat 43,39, 65
Oxonic acid + cyclosporine (rat) Yes 66
Tacrolimus-induced nephrotoxicity (raf) Yes Febuxostat 67
Cvclosporine-induced nephrotoxicity (rat) Yes Allopurinol, benzbromarone 68
Diabetic nephropathy associated with type 1 diabetes (rat) No Febuxostat 69
Diabetic nephropathy associated with type 2 diabetes (rat, mouse, mvitro  Yes Febuxostat, allopurinol ]‘_L?lj—‘2
culture)
Spontaneously hypertensive rat Notreported  Allopurinol 3
Rhabdonyolysis-induced AKI (raf) Notreported ~ Allopurinol i
Ononte acid + cisplatin-induced AKI (raf) Yes Rasburicase 49
Unilateral ureteral obstructive nephropathy (raf) Yes Febuxostat I}
Renal ischemia-reperfusion njury (raf) No Febuxostat 16

Am J Kidney Dis. 2018 June ; 71(6): 851-865.



EMOnNMLOAOYLKEC MEAETEC OTIOU N UTTEPOUPLYOLLULAL
artoteAel mapayovta Kwvéuvou yia tnv epdavion XNN

Table 1: An elevated serum uvric acid predicts the development of CKD

Location Population Follow-up (years) Type Indep? Author (year)

Japan 6403 adults 2 CED Yes Iseki (2001)

Japan 48 177 adults 10 ESRD Women Iseki (2004)

Thailand 3499 adults 12 CKD Yes Domrongkitchaiporn (2005)
USA 5808 adulis 5 CKD No Chonchol (2007)

Austria 21 457 adults 7 CED Yes Obermayr (2008)

JSA 13 338 adults 8.5 CEKD Yes Weiner (2008)

Austria 17 375 adults 7 CKD Yes Obermayr (2008)

USA 177 500 adults 25 ESRD Yes Hsu (2009)

USA 355 type 1 diabetes™ 6 CEKD Yes Ficociello (2010)

Ttaly 900 adults 5 CEKD Yes Bellomo (2010)

Japan 7078 adults 5 CED Yes Sonoda (2011)

Taiwan 94 422 adults 35 CKD Men Wang (2011)

Israel 2449 adults 26 ESRD Yes Ben-Dov (2011)

Japan 14 399 adults 5 CKD Yes Yamada (2011)

USA 488 renal transplants 1 Graft Loss Yes Haririan (2011)

China 1410 adults 4 CKD Yes Zha.ng (2012)

Korea 14 939 adults 10.2 CKD Men Mok (2012)

Ttaly 1449 type 2 diabetics 5 CKD Yes Zoannini (7017

*Subjects with abnormal albumin excretion. Nephrol Dial Transplant (2013) 28: 222]—2228



Octikn enidpaon tTnc aAAomoupLlvoAnG N
deBouvéootatnc otn vedppikn Asttoupyio (MeAETEC

nopotipnong)
Study | Study design | Setting & Participants | Exposure Results
Whelton FOCUS stady: 24 centers 1 US5; 116 Febuxostat 40, 80 or | The effects of SUA
et al, open-label hyperuricemic gout pts 120 mg/day reduction were associated
EllllilM extension study | with CrCl =50—79 ml./min with maintenance or
at baseline improvement m eGFER over a
S-vear follow-up period
Pai et al, Cohort study COutpatient department of Allopurinel 100 eGFR remained stable in pts
EIIIIEE MNephrology at Nizam’s mo/day vs. usual treated with allopurinol
Institute of Medical treatment while the control group
Sciences, Hyderabad, presented a significant
India; 183 pis with decline in kidney function,
hyperuricemia, with e GFE. resulting m a significant
<00 ml./min {(mean difference between groups at
baseline elGFR:- 35 4 one and two vears of follow-
ml./min among the up
exposed and 38 0 ml./min
among the non-exposed)
Whelton Eeport of 174 cenders m TUS and Omly febuxostat, at Greater reductions in SUA
et al, kadnesy Canada; 551 pts with goat | any dose? were associated with less
2013@ outcomes from | and serum creatinine < 1.5 decline in eGFRE.
the EXCEL me/dL2C or=2.0

mg/ u:fILﬂ




O<etikn enidpaocn tTnc aAAomouptvoAng n
deBouvéootatnc otn vedppikn Asttoupyio (MeAETEC

apatnenong)
Smghet | Cohort study Medicare claims data from | Allopurinel dose Higher allopurinol dose was
al, 2006 to 2012 (5% random | and duration mdependently protective
201 l:iE sample), US; 30,022 against incident kidney
allopurinol treatment failure 1n the elderly
episodes with no allopurinol users; a longer
diagnostic code for kidney duration of allopurinol use
failure in the previous 183 may be associated with a
days decreased risk of incident
kidney failure
Maetal | Cohort study Zhongshan Hospital ULT (allopurinol CrCl1 showed a significant
Elllll:iE (tertiary hospital), 300 mg/day, increase in the xanthine
Shanghai, China; 106 febuxostat 40 or 80 | omidase inhibitor group at six
primary gout pts with ma/day, months of treatment
eGFR =60 mL/min and 51 | benzbromarone 50
healthy controls mo/day) used by 88

gout pts




Enidpaon tnG LELWONG TOU OUPLKOU 0EEWC OTO
vedppo (RCT)

Trial ‘Stnd}' design ‘Parl:icipams Tntervention ‘Resull:s
Sezaietel | Single blind, controlled, | 109 patients with Febwxostat up to There was no significant
EUISE randomized trial eGFR <60 mL/min 60 mpg/day (up to | difference in eGFR.
and SUA =8 mg/dL, |40 mg/day if between treatment groups
not on ULT, eGEFE. =30 at 1. 3 or & months,
undergoing cardiac mlL./min) vs. despite SUA being
SUrgery allopurinol up to significantly lower in the
300 mg/day (up to | febuxostat group at these
200 mg/day if time points
eGFR =30
mL./min) — doses
adjusted to a
target SUA <6.0
mg/dL
Saag et al. Placebo- controlled 06 gout subjects with | Febuostat vs. Primary endpoint:
EEII:’:'-ﬂ blinded pilot randommized | moderate-to-severe placebo change in serum
trial kidney mmpairment creatinine from baseline
(eGEFER. 15-50 to month 12; there were
mL/min/1.73m>) no significant differences




Trial ‘Stndy desien Participants ‘Intenftinn Results
Goicoechea | Open label randomized 113 patients with Allopurinol 100 After 2 vears, the
et al. trial eGFR =60 mlL/min mg/day (n=57) vs. | allopurinol arm had
2010831 and continuation | significantly reduced
and oots o000 of usual therapy | SUA, indicating
Goicoechea . | fﬂ=56} adherence to therapv,
etal 5, i with 47% lower risk of
2015842 E - s ™ kidney disease
E 0 ® allopurinol .E.. 0 progression compared
% 7 .fn:rpm E o with the control group; of
. o o : the original 113 patients,
< ’ 107 participants were
1,04 followed-up again 5 yvears
L later. during which time
oL L“LL 12 of 56 allopurinol users
stopped treatment and 10

Cardiovascular event-free

B

group

o allopurinol
+ allopurinol-censorec

o cortrol

+ cortrol-censored

cfin J Am Soc Nephrol. 2010 Aug; 5(8): 1388-1393

event time (months)

of 51 controls started
allopurinol; while the
results were consistent
with the original report,
these data must be
small sample size, and

the non-randomized
{observational) nature of

the data
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e NEW ENGLAND JOURNAL of MEDICINE

Allopurinol and Kidney Function in Type 1 Diabetes

MULTICENTER, DOUBLE-BLIND, RANDOMIZED, CONTROLLED TRIAL

eyl i/ #= = Allopurinol | Placebo

Patients with type 1 | - N=267
diabetes and : '

mild-to-moderate g
diabetic kidney disease \

(eGFR, 40-99.9 ml/min/1.73 m’,
serum urate, 24.5 mg/dl) Starting dOSC, 100 mglday

./.

Mean iohexol-based
GER after 3 yr ml/min/1.73 m?>

Between-group difference, 0.001 ml/min/1.73 m? 95% CI, -1.9 to 1.9

ml/min/1.73 m’

Decrease to

3.7 mg/dl at 216 wk No change

A. Doria etal. 10.1056/NEJMoal916624 Copyright © 2020 Massachusetts Medical Society




Serum Urate Lowering with Allopurinol and Kidney Function in Type 1 Diabetes

Alessandro Doria, M.D., Ph.D., M.P.H., Andrzej T. Galecki, M.D., Ph.D., Cathie Spino, Sc.D., Rodica Pop-Busui, M.D., Ph.D., David Z. Cherney, M.D., Ph.D., lldiko
Lingvay, M.D., Afshin Parsa, M.D., M.P.H., Peter Rossing, M.D., Ronald |. Sigal, M.D., M.P.H., Maryam Afkarian, M.D., Ph.D., Ronnie Aronson, M.D., M. Luiza
Caramori, M.D., Ph.D., et al., for the PERL Study Group® N Engl | Med 2020; 382:2493-2503
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Effects of Allopurinol on the Progression of Chronic Kidney Disease

Sunil V. Badve, Ph.D., Elaine M. Pascoe, M.Biostat., Anushree Tiku, M.B., B.S., Neil Boudville, D.Med., Fiona G. Brown, Ph.D., Alan Cass, Ph.D., Philip Clarke,
Ph.D., Nicola Dalbeth, M.D., Richard O. Day, M.D., Janak R. de Zoysa, M.B., Ch.B., Bettina Douglas, M.N., Randall Faull, Ph.D., et al., for the CKD-FIX Study

Investigators N Engl ] Med 2020; 382:2504-2513
A Serum Urate CKD-FIX Trial n=363
— Diabetics and non-diabetics
11 Mean GFR=30 ml/min
10+ Mean SUA=8,2 mg/dlI
-g_
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Mo, of Patients
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Allﬂpur'lnc:-l 173 169 169 166 169 164 157 150 147 1316 120




Effects of Allopurinol on the Progression of Chronic Kidney Disease

Sunil V. Badve, Ph.D., Elaine M. Pascoe, M.Biostat., Anushree Tiku, M.B., B.S., Neil Boudville, D.Med., Fiona G. Brown, Ph.D., Alan Cass, Ph.D., Philip Clarke,
Ph.D., Nicola Dalbeth, M.D., Richard O. Day, M.D., Janak R. de Zoysa, M.B., Ch.B., Bettina Douglas, M.N., Randall Faull, Ph.D., et al., for the CKD-FIX Study
Investigators*
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Febuxostat Therapy for Patients With Stage 3 CKD and ®

ek For

Asymptomatic Hyperuricemia: A Randomized Trial R

Kenjiro Kimura, Tatsuo Hosoya, Shunya Uchida, Masaaki Inaba, Hirofumi Makino, Shoichi Maruyama,

Sadayoshi lto, Tetsuya Yamamoto, Yasuhiko Tomino, Iwao Ohno, Yugo Shibagaki, Satoshi limuro, Nachiko Imai,
Masanari Kuwabara, Hiroshi Hayakawa, Hiroshi Ohtsu, and Yasuo Ohashi; on behalf of the FEATHER Study

Investigators
AJKD Vol 72 | Iss 6 | December 2018

Table 1. Characteristics of Study Participants at Baseline

Placebo Febuxostat :
SIEE o EEE FEATHER Trial
Demographic and Clinical Characteristics
Age, y 654 +123 653+11.8 0.97 Laboratory Results
Age category Serum uric acid, mg/dL 7.8 + 0.9 78+ 0.9
<65 y 90 (405%) 90 (41.1%) Estimated 449+97 452195
65-74 y 75 (33.8%) 81 (37.0%) GFR, mL/min/1.73 m? ’ ' ) |
275y 57 (25.7%) 48 (21.9%) Serum creatinine, 1.3+0.3 1.2+£0.3
Male sex 171 (77.0%) 170 (77.6%)  0.9°  mg/dL
Diabetes mellitus 68 (30.6%) 64 (29.2%) 0.8°  Hemoglobin A, % 6.1+0.7 6.0+ 06
Proteinuria 103 (46.4%) 107 (48.9%) 0.6° UACR, mg/g 1205 124.0
CKD gtage 0.9" [1 7.2-51 ?0] [1 91 -5250]
3a 106 (47.7%) 106 (48.4%)
3b 116 (52.3%) 113 (51.6%)

Conclusions: Compared to placebo, febuxostat
did not mitigate the decline n kidney function
among patients with stage 3 CKD and asymp-
tomatic hyperuricemia.

0.9°
0.7¢

0.7¢

0.07¢
0.9¢



ANTIMETQMIZH THZ YINEPOYPIXAIMIAZ
KAI THZ OYPIKHZ APOPITIAAZ 2TH XNN

* QOPUAKEUTLKN MELWON TOU OUPLKOU OEEWC
* Oeparneia mpoduAaénc (aviipAeypovwodn)
* AVTIUETWTILON TWV KPLOEWV

* Alatta/aAAayEc otov TPOTo (WNC




GePamELD CCVUTTONUTIKIS VTEPOVPLYOLULOS

Aev amoteitonl Bepamneio Tapa LOVO:

» Mel®on COMATIKOV Papoug

» ATIOQUYT] ¥PNONG OGAKOOA (KupLmG HITupaC)

» ATIOQLYT) KPEATOC Kol OOANGCIVOV-TTAOVGLOV GE TOVPIVEC
» ALKOTI/ QALY QOPLLOK®V (0100PNTIKE, KUKAOGTOPIVN)

Ogpomela LLOVO OE:

l. Iotopiko vepporbioonc

2. Xnuewobepamneto, akTvofoila (PavorEVO ADGTIC 0YKOV)

3. Yynhia enineoa 12-13 mg/dL avtpec 10 mg/dL yovaikeg

4. Totopikd ovpikIg apBpITIONS, TOP®V, NS VEPPIKNG
OVGAEITOVPYLOG

5. YmepKatavaA®TEG BAKOOA

Dincer EH Clev.Clin. J. of Med.2002
Sundy J5 Curr. Opin Rheum 2010



| iystematic Nonphar .

| ‘herapeuﬁc Approache

e
H ®APMAKEYTIKH MEIQZH TOY OYPIKOY O=EQZ 2THN
A2YMNTQMATIKH YINEPOYPIXAIMIA AEN EXEI

NEDPOMPOZTATEYTIKH EMIAPAZH We did not address

pharmacologic management of asymptomatic hvperurice-

mia due to a paucity of prospective, randomized, con-
trolled human research trials in that area (18).

10 Pharmacological treatment of asymptomatic hyperuricaemia is not recommended to prevent oty 2b D 8.6 (25
anthrits, renal disease or CV events




OePATTEUTIKN TTPOTEYYION OUPIKNG apOpITIOAC

EmAoyn ipeon T
_ - Evapéng HOKPOXpOVIag mﬁ'u? ’
Evapin ogelac  Beparelag peiwong Twv po@UAGEnG Kai
Beparreiag OUPIKWV diaripnon Tou
(MZAD, Kan mpoUAagng acBevolg atn
KOAYIKivn, (koAyikivn fj MZA®), pe atdyo Bepareia PeiwoTC Tou
] oTEPOEIDN) sUA 51} 6 mg/dl oupikol

En€loddio v A v
EAeyxoc EAeyxog EAeyxoc

ULT in first emmedou sUA” emmédou sUA* emmedou sUA®

gout flare if

CKD>=3,

SU>9mg/dl, Borstad GC, et al. J Rheumatol 2004; 31(12).2429-2432

urolithiasis Arthritis Care Res (Hoboken). 2020 Jun:72(6):744-760.




URIC ACID HOMEOSTASIS

YNOOYPIXAIMIKA ®APMAKA

Purines consumed in diet o

(meat, organ meat,
alcoholic beverages)
Purines produced
@\ from cellular b
metabolism The intestines eliminate
of nucleic acids Uric acid about 1/3 of the daily

pool uric acid produced o b ecid (Probalan®)

Lesinurad (Zurampic®)
/ Inhibit tubular reabsorption

x of uric acid

In the liver, purines are metabolized to uric acid. The last step
in purine metabolism involves an enzyme called xanthine
oxidase. In animals, the enzyme uricase converts uric acid to
allantoin, a highly soluble compound. Uricase is not present

in humans. The gout drug pegloticase (Krystexxa) is a The kidneys eliminfte about
recombinant version of uricase. 23 of th:daulﬁy ‘;’;‘f?"dez“’dt‘:“'
: A o g , Uric acid is freely filtered in the
Purine metabolites —) Uric acid —’ Allantoin glomerulus and 90% is reabsorbed
xx“'““e odidsse gﬂgf:ﬁmm: in the proximal tubule.
Allopurinol (Zyloprim®) Pegloticase (Krystexxa®)

Febuxostat (Uloric®) Recombinant uricase



YNOOYPIXAIMIKH AIQIrH 2TH XNN

Urate-lowering Recommendations for ] o
Doses Recommendations for CKD 3D (dialysis)
agents CED 3-5
Xanthine oxidase inhibitors (XOI)?

Allopurinol Starting: CrCl1=30 ml/min: start | Intermuttent HD: should be administered post-
AHS AEN 50-100 mg with <100 mg/day'>: | dialysisZo2>. start with 100 mg alternate
2XETIZETAIl | daily; maximal | CrCl<30 ml/min- start | days post-dialysis; daily HD: additional 50%
ME YWO2 approved: 800 | with 50 mgfdayﬁ of dose may be required post-dialysis; daily
AOzHZ 2TH | mg/day (900 TitAomoinon npo¢g | PD: start with 50 mg/day; all types of RRT:
XNN mg/day inthe | TO TLAVW MEXPL up-titrate dose with 50 mg-increments every

UK) eNiteLEN OTOXOU 2-5 weeks, measure serum urate pre-dialysis
Febuxostat Starting: 40 mg | Insufficient data for CrC1 | Despite some successful reports of dialvsis

daily; maximal | <30 mL/min patients using febuxostat up to 80 mg/day,

approved: 80 this agent 15 not FDA-approved for use m

mg/day (120 mg dialysis due to a lack of trials in this

in Furope) populatione 2 >




AANOMOYPINOAH KAI ZYNAPOMO
YNEPEYAIZOHZIAZ (AHS)

e KALVLKO YO POAKTNPELOTLKA
— E€avOnua, mupetoc
— N\gUKOKUTTAPWON, E0CLVOPLALLL
— Hntatitida, vedplkn avemapkeLo
— YynAn Bvntotnta

* Aev oxetiletal pe vUPoc doonc otn XNN

* O kivOuvoc oxetiletal pe apykn 6oon, to
aAAnAto HLA-B* 5801 kol elval cuxvoTEpPO
TOUC TIPWTOUC £EL LNVEC




YNOOYPIXAIMIKH AIQIrH 2TH XNN

— Urate-lowering Recommendations for _ o
Doses Recommendations for CKD 3D (dialysis)
agents CED3-5
Uricosuaric A.g&ntsb
Benzbromarone~ | Starting: 25-50 | Contraindicated if CrCl Contraindicated
myg daily; =20 ml /min
maximal
approved: 200
mg/day
Lesinurad® Starting: 200 Contraindicated if CrC1 Contraindicated
mg daily =45 ml./min
together with
O maximal
approved: 200
mg/day
Probenecid Starting: 250 Not effective 1f CrCl =30 | Contramndicated
mg twice daily; | ml/min
maximal
approved: 2000
mg/day
Sulfinpyrazone® | Starting: S0 mg | ot effective if CrCl <30 | Contraindicated
twice daily; ml ‘i
maximal
approved: S00




YINOOYPIXAIMIKH ATQI'H 2TH XNN

Urate-lowerin Recommendations for . o
€s Recommendations for CKD 3D (dialysis)
agents (KD 35
Recombinant uricase

Pegloticase Starting: §mg | No dose adjustment No dose adjustment ﬂEﬁjﬂij_}

IV every 2 needed
weeks: maximal
approved: 8 mg

b Gregy Gout refractory to oral ULT




ANTIOAETMONQAH 2THN NMPO®YNA=ZH
TQN KPIZEQN OYPIKH2 APOPITIAAZ

Normal kidney CKD3-5 CKD 5D (Dialysis)
function
Colchicine | Upto 0.6 mgevery | CrCl=30 mL/min: dosage Not removed by dialysis; mncreased
12 hours; once daily | adjustment not required; CrCl<30 | risk of myo/neurotoxicity; FDA label
may be sufficient | mL/min; intial dose; 0.3 mg/day, | states (.3 mg twice a week with close
caution 1f up-titrated; monitor closely 1:1:1:3111t:3n[|,c:;ﬂ
for adverse effects
NSAID | Low-dose e g Avoid May be considered
naproxen 250 mg
every 12 hours;
lowest necessary

dose




FTENIKEZ APXE2Z ANTIMETQMIZHZ TQN KPIZEQN OYA

General principles for gout flare managemeant

Treatment options

e Colchicine

* MNon-steroidal anti-inflammatory drugs

* Glucocorticoads (PO, LA IM, IV)

» ACTH (SC, IN)

» Interleukin-1 inhibitors (off-label in the US)

o Jce

Time to start

¢ Immediately — "medications-in-the-pocket”™. Note, colchicine 1s less effective if started =24 hours
after a flare has started

Dose

* High dose, then taper

Duration

o 714 days (until flare resolves; otherwise a rebound flare can occur)

Urate-lowering therapy

» No intermuption



ANTIOAEFMONQAH 2THN KPIZH OYA
2TH XNN

Normal kidney function CKD 35 CEKD 5D (Dialysis)
Colchicine 1.2 myg at the first sign of a gout flare | Not recommended in 0.6 mg as a single dose;
followed by 0.6 mg one hour later; patients already recerving FDA approved label
then, 0.6 mg every 12 hours or colchicine for prophylaxis; | states that treatment
followed by other gout flare therapy | CrCl =30 mL/min: dosage | course should not be
adjustment not required; repeated more frequently
CrCl <30 mI/min: than every 14 days; not
consider dosage reduction; | removed by dialvsis
treatment course should not
be repeated more
frequently than every 14
davs per FDA label
NSAID Any NSAID n its full daily dose MMay be used

30 to 59 mL/min:




TOZIKOTHTA KOAXIKINH2

Toxicity Manifestations

¢ Neuromuscular toxicity

May manifest as mildly as a tingling sensation or a subjective weakness or severely as overt
peripheral neuropathy with axonal degeneration and thabdomyolysis: Common manifestations:

proximal muscle weakness, elevated serum creatine kinase levels, neuropathy and/or myopathy
on electromvyography

* Blood dyscrasias

Myelosuppression, aplastic anemia

 (Gastrointestinal manifestations

Anorexia, nausea, vomiting, bloating, diarrhea
* Pharyngeal pain
¢ Death




TOZIKOTHTA KOAXIKINH2

Risk Factors

* Decreased kidney function

o Hepatic dysfunction

» Elderly patients

o Statins™

* Fibrates

 High dose

» Concomitant use of P-glycoprotemn or CYP3A4 iﬂ]:l.ibitﬂl’sh, such as:

ﬂ Clanthromycin

* Cyclosporine

* Tacrolimus
e Certain antifungals
e Certain calcium channel blockers (verapamil, diltiazem)
o Grapefruit juice
Special alert

Concomitant use of colchicine with P-glycoprotein or CYP3A4 inhibitors_ especially clarithromvcin, 1s
contraindicated in patients with chronic kidney disease as it can result 1in death=2




ANTIOAETMONQAH 2THN KPIZH OYA

‘ Normal kidney function

Steroid 0.5 mgcg/day, followed by

progressive weaning; for example,
start prednisone at 30 mo'day, then
reduce by 5 mo every 2 davs

(KD35

Dwosage adjustment for
CEI not required

CKD 5D (Dialysis)

Dwosage adjustment for
CED not required

ACTH Subcutaneous or Intramuscular;
treatment option for patients with
restrictions to oral dmgs; miatial dose
of 2540 T1T; doses repeated as
clinically indicated

Dwosage adjustment for
CEI not required

Diosage adjustment for
CED not required

Imierleukin-1 | The off-label use of anakinra to treat
inhibitors gout flares in patients with multiple
comaorbidities and contraindications
to the above-mentioned options has
become more frequent i the 175
canakimmmab is approved for gout
flare management by the ENWA
dose: Analcinra 100 mo/day
subcutaneously; Canaldnumab 150
mg SC single dose, to be repeated no
sooner than at least 12 weeks in
patients who respond and require
retreatment

CrC] =30 mL/min: For

declined by 70—75%g;
consider dose reduction, as
100 mg every other dav;
for canakinumab, no dose
reduction is needed, though
limated

For analonra: =2 5% of
the administered dose of
anakinra is removed by
hemodialysis or
continmious ambulatory
peritoneal dialysis;
consider dose reduction,
asz 100 meo every other
dary; for canakimwnab, no
dose reduction 1s needed,
though clinical experience
is limited




TAYKOKOPTIKOEIAH: 12Q2 H
AZMOANEZTEPH EMIAOIH 2THN KPIZH OYA
2TH XNN

* Aev xpeLaletol tpomormnoinon 60on¢
 Mmopet va 600¢l per os, IM, IV, IA

e Juviotatat evéapbplkn eveon o€ npoofoAn 1
n 2 apbpwoewv

e Juviotatat detapebalovn o ocuvuTtapén KA
AOYW ULKpOTEPNC ahaTtokopLkoeldouc dpaonc
arto npedvilovn

* Aoon: 0,5 mg/Kg yla 2 NUEPEC KAl LETA
otadlokn Helwon



ANTIMETQIMH2ZH TH2 OYA 2THN
METAMOZXEYZH NEQPOY

Immunosuppressant Drugs

® The use of xanthine oxidase inhibitors (allo inol and febuxostat) 1s contramndicated with

concomitant purine analogues, such as . since this combination

can result in higher and potentially toxic plasma concentrations of these drugs, leading to bone
MAITOW SUPPression.
¢ Preferably avoid the hyperuricemic effects of ﬂcl{)s&' e

e As such, whﬂnulatﬂ mofetil should Evf_ﬂ:u.er:-ﬂl;..F be the Pl"f:fﬂﬂ'ﬂd immunosuppressant for gout
patients with a kidney transplant.

Urate-Lowering Therapy

¢ All available urate-lowening drugs may be considered, according to current level of kidney
funciion.

Anti-Inflammatory Prophylaxis and/or Treatment of a Gout Flare

¢ NSAIDs should be used with caution and close monitoring of kidney function. considering their
effects on kadney hemodynamics.

¢ Colchicine should be avoided in combination with cxclcsw' e and tacrolimus due to an

increased risk of colchicine myotoxacity.




MEPI2ZTATIKO A20OENOY2 ME OYPIKH
APOPITIAA KAI XNA

* 58 xpovwyv, Hakpu Lotoptko OYA xwpic todouc

* Emioken yia 3" popa ota TEMN tov teAevtoio xpovo Ue
kplon OYA oto ap. yovarto kat otn 6g€. 1" MTP apBpwon

* Exet XNN otadiou 3b (eGFR =32 ml/min)
e Mpoodata SUA=7.9 mg/dl. Aappdavel 100 mg/H Zyloric
e Ynieptaon, YrnepAuudatpia, ZKA

e [l mpodpuAaén Aappavet colchicine 0,6 mg pepa mapad
nepa Ko armmodevyetl ta NSAIDs

* Amodevyel tn prednisone g€attiog tng 2KA

Am J Kidney Dis. 2017 Sep; 70(3); 422-439




AVOLIOKOTINON TOU TEPLOTATIKOU

* [lpwTtoc otoxoc n Bepamneia tnc kpionc OYA

— E&autioc tng XNN kat tng ZKA xopnyeitat evdoapBpika koptilovn
N evaAAQKTLKA per os de€apeBalovn

— Colchicine ouveyiteL pe tn 6060n nmpoduAaéncg (0.6 pEpa mapa
HepQ)

— Allopurinol cuveyilet pe 100 mg yia 2 BéopadeC LETA TO TEPOLC
NG Kplong, omote avéavetat ota 200 mg/H evw ouveyiletal n
TITAOTIOlNON MPOC TO TTAVW UEXPL TNV ETiTEVEN TOU oTOXOU SUA

<6 mg/dl (oxL todol)
* Enitevén otoxou ota 450 mg Allopurinol (SUA=5.6 mg/dl)
. 'EELIur']veq neta dtakomn Colchicine Adyw Slatripnong tou
OTOXOU
* [lo €va xpovo o aoBevnc Ntav eAeVBepoc kploewv OYA

Am J Kidney Dis. 2017 Sep; 70(3). 422-439.




2YMNEPAZMATA

H Yriepoupyaipia amoteAet otiot ONB

H XNN ripokaAel uTtepou pLyaLpio LELWVOVTOC
TN VEDPLKN ATIEKKPLON TOU OUPLKOU 0EEWCG

H Yriepoupuyatpio Hmopel vol TPoKAAETEL
VEPPLKN OUCAELTOUPYLA KOL VO ETILOEWVWOEL TN
XNN pEow MOAAWV LLNXAVLIO LWV

H oVTLUETWTTILON TNG UTIEPOU PLYOLULLOC UE
dappaka 6ev poAapfavetl oute kaBuotepel
Vv €€€AL&n tnc xpoviag vepplkng BAAPNC



2YMNEPAZMATA

H avtipetwrion tng ouptkng apBpitdac otn XNN
akoAouBel touc LbLoug KAVOVEC OTIWC OTO YEVLKO
nAnBuouo

2uxva N 600N TWV UTTOOUPLXOLLLLLKWY PaPUAKWY OTN
XNN eival utoBepareuTikn

XopnNYyoUUE TO UTTOOU PLYOLULKO. GOAPLOKOL OE LLKPEC
dO0ELC Kl TLITAOTIOLOUE OTOSLOKA TIPOC TO TIAVW MEXPL
TNV EMLTEVEN TOU OTOXOU

AkoAouBoUpue tnv taktikn “ start low, and go slow”

H aAAomtoupvoAn pmopet va 600¢el katl o peyaleg
dooelc o yapnAn GFR

H koptllovn amoteAel TNV aodaAEotepn Aoy oTnV
kplon oupknc apBpittdoc otn XNN






! .” s 0 '

Jrate nephropathy. There/i‘snchron'ic tubuloir:!cerstitial nephri-tis. Note the tubule distended by a
ollection of needle-like spaces, origi-nally containing urate deposits, associated with
nultinucleated giant cells (PAS stain, magnification x40). (© 2011 American College of
}heumatology. Available online at Rheumatology Image Bank:
\ttp://images.rheumatology.org/viewphoto.php?albumld=75676&;imageld=2862276.)



YMEPOYPIXAIMIA KAI O=EIA NEDPIKH BAABH

Conditions in which uric acid may predict or cause

development of AKI
. Acutetumor ;Mesoamericani Postcardio- : ' Radiocontrast RhaBdo Clsg;latm
- lysissyndrome . | nephropathy ' vascularsurgery : ' nephropathy ' | myolysis ' = treatment

............................................................................................................

. Intracellularoxidant = Activation of | Activationofpro- | | Endothelial @ @ Acute
generation -+ circulating cytokines = | inflammatorystate | | dysfunction '@ ' uricosuria

- — Uricosuriainduced mechanisms

-

. UAsupersaturation | | Tubularluminal © | Localgranulomatous : | Increased tubularand @
and crystallization obstruction - inflammation and fibrosis . intrarenal pressure
Development | = Reducedrenal blood Increasedrenal . . Compressive congestion

of AKI flowand GFR vascularresistance of the renal venules

K. Huhn et al./Journal of Advanced Research 8 (2017) 529-536



Uric _
acid

+ TNADPH oxidase

- TAllL TET-1, INO, TCa
+ COX2, TXAZ2, PDGF, NF-xB
+ Soluble — + ER stress

* Mitochondrial
dysfunction

« Epithelial-mesenchymal

change

NLRP3 inflammasome,

<+ Crystals— NF-«B, IL-1, NADPH oxidase, =t T|=—————p

TExtracellular matrix

Oxidative stress
Inflammation
= Endothelial =
cells Endothelial Glomerular and
dysfunction Systemic
' Hypertension
Arteriolopathy ype .
=+ YSM —— + Resistance Vasoconstriction
cells | Blood flow
Proliferation
-» Mesangial =»  Oxidative stress  —p Glomerulo-
cells Inflammation sclerosis
Oxidative stress
Ly Tl e— Inflammation —> Tl fibrosis
Apoptosis
Tl fibrosis
Oxidative stress
Inflammation .
Apoptosis Tl fibrosis

Tl fibrosis



Uric Acid

Proliferation of VSMC

Inhibition of proliferation of VEC with
cell senescence

Activation of local COX-2 & RAS
Induction of inflammatory reaction
Decrease in NO production
Induction of oxidative stress

[ Preglomerular Arteriopathy ]

4 4

Ineffective Impairment of peritubular
autoregulation of circulation A4
glomerular pressure ‘
l' conal ischeri Tubulointerstitial
enatisehemia Inflammation
Glomerular ‘
hypertension

Activation of RAS l

—»  Renal fibrosis

EMT of Renal
Tubular Cells

!

Production of ECM



Endothelial Dysfunction &
Cardluvasnular Disease

 Tissue Hypoxia
+ Cell death
+ Insulin ram‘sfanca
mertenslo
Inflammation
Renal Disease Progression

Figure 1. The potential interrelationships of uric acid,
xanthine oxidase activity, and clinical endpoints of

cardiovascular and renalgii§a8onro z0us; o5



Xpovia Nedppikn Noooc

Jradia XNN
Itadu Nepiypadn (m lmi?m f*'l:.nm"—}
1 vedpukn BAAPN pe 290
duatoroywon T GFR
2 vedpikn BAABN pe 60-89
Ao, GFR
3 LETpLaL , GFR 30-59
4 ooPapr) - GFR 15-29
5 VEDPLKN QVEMApKELD <15







YTNEPOYPIXAIMIA :OPIZMOZ

« KaBe 1iun oupikou ofgoc> 6.8 mg/dl eival uttTepoupixaipia.

* To 98 % autou KUKAO@OpPEI OTO Aipa WE OUPIKO HOVOVATPIO.




Mechanisms Renal phenotype

[ RAS activation \ [« Arteriolosderosis D
+ Oxidative stress due *  Glomerular hypertension
to NADPH oxidase * Glomerulosclerosis
activation v Interstitial disease
s \ * Mitochondrial \ Acute kidney Injury P
Mild elevation of uric acid dysfunction
levelinintrafertracelulr | |+ it
condition mesenchymal
\ J transition
* Endothelial Non-renal phenotype
dysfunction s , \
o Voscubirsnooth + Metaholic syndrome
musde cel * Non-alcoholic fatty
ot liver disease
’ g:::?;n i ] + Hypertension
i Diabetes )

FIGURE 1: Mechanism by which uric acid contributes to the dcvclopTcnt of renal and non-renal diseases. RAS, renin-angiotensin system.

Nephrol Dial Transplat (2013) 28: 2221-2228



Mild elevation of uric acid

levelinintraextracelllar | =

condition

FIGURE 1: Mechanism by which uric acid contributes to the development of renal and non-renal diseases. RAS, renin-angiotensin system.

Mechanisms

p

\.

RAS activation
Oxidative stress due
to NADPH oxidase
activation
Mitochondrial
dysfunction
Epithelial-
mesenchymal
transition
Endothelial
dysfunction
Vascular smooth
muscle cell
proliferation
Others

Renal phenotype

*  Glomerular hypertension
*  Glomerulosclerosis
* Interstitial disease

& Acute kidney Injury

(s Arteriolosclerosis h

J

Non-renal phenotype

("« Metabolic syndrome

*  Non-alcoholic fatty
liver disease
* Hypertension

& Diabetes

N

J

Nephrol Dial Transplat (2013) 28: 2221-2228



Table 1: An elevated serum uric acid predicts the development of CKD

Location Population Follow-up (years) Type Indep? Author (year)
Japan 6403 adults 2 CKD Yes Iseki (2001)
Japan 48 177 adults 10 ESRD Women Iseki (2004)
Thailand 3499 adults 12 CKD Yes Domrongkitchaiporn (2005)
USA 5808 adults 5 CKD No Chonchol (2007)
Austria 21 457 adults 7 CKD Yes Obermayr (2008)
USA 13 338 adults 8.5 CKD Yes Weiner (2008)
Austria 17 375 adults 7 CKD Yes Obermayr (2008)
USA 177 500 adults 25 ESRD Yes Hsu (2009)

USA 355 type 1 diabetes® 6 CKD Yes Ficociello (2010)
Italy 900 adults 5 CKD Yes Bellomo (2010)
Japan 7078 adults i CKD Yes Sonoda (2011)
Taiwan 94 422 adults 35 CKD Men Wang (2011)
Israel 2449 adults 26 ESRD Yes Ben-Dov (2011)
Japan 14 399 adults 5 CKD Yes Yamada (2011)
USA 488 renal transplants 1 Graft Loss Yes Haririan (2011)
China 1410 adults 4 CKD Yes Zhang (2012)
Korea 14 939 adults 10.2 CKD Men Mok (2012)

Italy 1449 type 2 diabetics 5 CKD Yes Zoppini (2012)

Nephrol Dial Transplat (2013) 28: 2221-2228




1Serum and Intracellular
Urate

tRenin Angiotensin  |Endothelial Nitric  1Oxidative Stress 1tVascular Smooth

System Oxide Muscle Proliferation
Blood Vessel Constriction
Arteriolosclerosis

Impaired Na Excretion

HYPERTENSION E

Mechanizm of hyperuricemia-induced hypertension. Hyperuricemia-induced hypertension
has been proposed to be a consequence of the effect of serum and/or intracellular vrate to
stimulate the renin-angiotensin-aldosterone system, lower endothelial nitric oxide, induce
oxidative stress, and stimulate vascular smooth muscle cell proliferation, resulting in
systemic and renal vaszoconstriction and artericlosclerosis leading to hypertension.

Am J Kidney Dis. 2018 June ; 71(6): 851-863. do1:10.1053/.2jkd 2017.12.009.



YNEPOYPIXAIMIA
Kowvr] petaoALkr) dtatapaxr TNC OUPLKAC VOOooU
Optlopoi

v EmiénpuioAoyikog
2UYKEVTPWOT OUPLKOU OEEWC > 2 SD armod Tt HEOT) TLHT) UYLOUC

TIANBuGo O (Slou pUAoU Kal NALKIaC

v MNaBoAoyoduciLoAoyLKOG
Tipn oupikov o&€og oto aipa > 6,8 mg/dL (6plo dStoAutdtnTag)

- EmimoAaocpdg tneg unepouvpiyatpiog otig HIMA: 5% .




Altio vTtepoupLyatpioc
1. Ynepmapaywyn ouplkou
* Npwtonadng
» 16lomaBnc
» KAnpovopkéc eVIUMIKEC SlaTapayéc

* Asuteponadng
» Augnpévn npoocAndn mouplvwy He TLE TpodEC

» Auvgnuévoc KatafoAlopoc Twy VoukAgoTtidiwy

v’ MuehoUmepmAaoTikéc/AepdoinepmAaTikéC voaol
v ALLOAUTLKEC avauLpieC
v Wwplaon

» Erutayuvopevn amodopnon ATP
v' Noorpata and evanodeon yAUKOyOvou




2. MELWHEV AMEKKPLON OUPLKOU
* NMpwtonadng
» |6lomabnc

* Asuteponadng
» Mewwpévn vedplkn Aettoupyia
» AvaoTtoAr] CWANVOPLOKAC QMEKKPLONC
v 0¢Ewon
» AUEnon cwAnvaplaknc emavappodnonc
v Apuddtwon

v AlovpnTikd
v'lvaouAwoavtox

» AN\oL unxaviopot
v YniepnapaBupeoiSlopdc




Experimental Models in Which Lowering Serum Urate Prevents or Improves Kidney Injury

Model Hyperuricemia UA-Lowering Drug References
Orzonic acid (rat) Yes Allopurinel, febuxostat, benziodarone, thiadiazolopyrimidin-5-one 54 55,
analogue 6264
Oronic acid + 5/6 nephrectomy (1at) Yes Allopurinel, febuxostat 43,5965
COronic acid + cyclosporine (rat) Yes 66
Tacrolimus-induced nephrotoxicity (tat) Yes Febuxostat 67
Cyclosporine-induced nephrotoxicity (rat) Yes Allopurinol, benzbromarone 68
Diabetic nephropathy associated with tvpe 1 diabetes (rat) No Febuxostat 69
Diabetic nephropathy associated with tvpe 2 diabetes (rat, mouse, in vitro  Yes Febuxostat, allopurinol ?_0_?_2
culture)
Spontaneously hypertensive rat Mot reported Allopurinel i3
Rhabdomyolysis-induced AKT (raf) Not reported Allopurinol 14
Oxonic acid + cisplatin-induced AKT (rat) Yes Rasburicase 40
Unilateral ureteral obstructive nephropathy (rat) Yes Febuxostat i3
Renal ischemia-reperfusion injury (raf) No Febuxostat 16
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Effect of Allopurinol in Chronic Kidney Disease
Progression and Cardiovascular Risk

Marian Goicoechea
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Conclusions: Allopurinol decreases C-reactive protein and slows down the progression of renal disease in
patients with chronic kidney disease. In addition, allopurinol reduces cardiovascular and hospitalization

risk in these subjects.
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Serum Urate Lowering with Allopurinol and Kidney Function in Type 1 Diabetes

Alessandro Doria, M.D., Ph.D., M.P.H., Andrzej T. Galecki, M.D., Ph.D., Cathie Spino, Sc.D., Rodica Pop-Busui, M.D., Ph.D., David Z. Cherney, M.D., Ph.D., lldiko
Lingvay, M.D., Afshin Parsa, M.D., M.P.H., Peter Rossing, M.D., Ronald |. Sigal, M.D., M.P.H., Maryam Afkarian, M.D., Ph.D., Ronnie Aronson, M.D., M. Luiza
Caramori, M.D., Ph.D., et al., for the PERL Study Group® N Engl | Med 2020; 382:2493-2503
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Serum Urate Lowering with Allopurinol and Kidney Function in Type 1 Diabetes

Alessandro Doria, M.D., Ph.D., M.P.H., Andrzej T. Galecki, M.D., Ph.D., Cathie Spino, Sc.D., Rodica Pop-Busui, M.D., Ph.D., David Z. Cherney, M.D., Ph.D., lldiko
Lingvay, M.D., Afshin Parsa, M.D., M.P.H., Peter Rossing, M.D., Ronald |. Sigal, M.D., M.P.H., Maryam Afkarian, M.D., Ph.D., Ronnie Aronson, M.D., M. Luiza
Caramori, M.D., Ph.D., et al., for the PERL Study Group® N Engl | Med 2020; 382:2493-2503

Table 1. Characteristics of the Trial Participants at Baseline.®
Placebo Allopurinel Total

Characteristic (N=263) (N=267) (N=530)
Age —yr 51.8+10.6 50.4+11.2 51.1+10.9
Male sex — nao. (3) 168 {63.9) 183 (68.5) 351 (66.2)
Race — no. (%}

White 216 {82.1) 230 [86.1) 446 (84.2)

Black 30 (11.4) 28 {10.5) 58 (10.9)

Other 17 (6.5} 9(3.4) 26 (4.9)
Diabetes duration — yr 35.3x12.5 33.8+12.2 34.6+12.3
Body-mass index 29,515.9 29,5461 29.5+6.0
Glycated hemoglobin — % 8.2+1.3 8.2+1.3 4.2+1.3
Serumn urate — mg/dli 6.1+1.5 £.1+1.5 £.1+1.5
Blood pressure — mm Hg¥

Systolic 126.3+13.6 125.6414.7 126.0:+14.2

Diastolic 71.3+10.0 71.2+£10.4 71.2+10.2
lohexal-based GFR — mljmin/1.73 m?} 67.3+16.7 68.7+17.1 68.0+16.9
Serumn creatinine—based estimated GFR — ml/min/1.73 m 7404194 7344187 Fa4. 7191
Madian urinary albumin excretion rate (IQR) — pg/min 43.0 {9.0-198.0) 411 (7.7-216.0) 41.6 (8.5-207.5)
Use of renin-angiotensin system inhibitor — no. (%) 230 (87.5) 247 (92.5) 477 (90.0)




Eftects of Allopurinol on the Progression of Chronic Kidney Disease

Sunil V. Badve, Ph.D., Elaine M. Pascoe, M.Biostat., Anushree Tiku, M.B., B.S., Neil Boudville, D.Med., Fiona G. Brown, Ph.D., Alan Cass, Ph.D., Philip Clarke,
Ph.D., Nicola Dalbeth, M.D., Richard O. Day, M.D., Janak R. de Zoysa, M.B., Ch.B., Bettina Douglas, M.N., Randall Faull, Ph.D., et al., for the CKD-FIX Study
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Eftects of Allopurinol on the Progression of Chronic Kidney Disease

Sunil V. Badve, Ph.D., Elaine M. Pascoe, M.Biostat., Anushree Tiku, M.B., B.S., Neil Boudville, D.Med., Fiona G. Brown, Ph.D., Alan Cass, Ph.D., Philip Clarke,
Ph.D., Nicola Dalbeth, M.D., Richard O. Day, M.D., Janak R. de Zoysa, M.B., Ch.B., Bettina Douglas, M.N., Randall Faull, Ph.D., et al., for the CKD-FIX Study

Investigators N Engl | Med 2020; 382:2504-2513
Table 2. Effects of Allopurinol on Secondary Outcomes.
Outcome* Allopurinol Placebo Risk Ratio (95% CI)j ~ Hazard Ratio (95% CI);
no. /total no. (%)
40% decrease in eGFR, end-stage kidney dis-  63/182 (35) 51/181 (28) 1.23 (0.90-1.67) 134 (0.92-193)
ease, or death
30% decrease in eGFR, end-stage kidney dis- ~ 82/182 (45) 72/181 (40) 1.13 (0.89-1.44) 1.23 (0.90-1.69)
ease, or death
40% decrease in eGFR 47/166 (28) 37/167 (22) 1.28 (0.88-1.86) 1.39 (0.90-2.13)
30% decrease in eGFR 70/170 (41) 63/172 (37) 1.12 (0.86-1.47) 1.21 (0.86-1.70)
End-stage kidney disease 25/171 (15) 19/175 (11) 135 (0.77-2.35) 1.38 (0.76-2.50)
Death from any cause 11/157 (7) 6/162 (4) 1.89 (0.72-4.99) 1.89 (0.70-5.11)
Fatal or nonfatal cardiovascular event 22/152 (14) 30/163 (18) 0.79 (0.48-1.30) 0.74 (0.43-1.29)
Hospitalization for any cause 83/171 (49) 77/172 (45) 1.08 (0.86~1.36) 1.17 (0.86-1.60)
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