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ANnAwon cuykpouonc cUUPEPOVIWY 1)
INTEREST

o H optAia avtavakAd Tig anoyeLlg Tou opAnth

o0 O oANTAC EXEL AABEL TIUNTIKEC OOLPEC Yo OLAANEEELC 0 CUVEDPLA, ETILOTNUOVLKEG
nuepidec/ ekbnNAwoelc kol cUBOUAEUTLKN amo Tic etalpeiec: Abbott, AstraZeneca, Novo

Nordisk, Boehringer Ingelheim, Servier, InterMed, Menarini, QapuaocepB-Lilly.
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Richette P, Bardin T. Gout. Lancet 2010:;375:318-28.
Riches PL, et al., Hum Mol Genet 2009;18:R177—-384




H mpood&eUTIKN Gvod0¢ TOU OUPIKOU 0¢EOC
OTOV OPYAVIOHO TOU avOpwrtou
gixe 3 OeTika amoreAéopara

1. AU¢non Tou péoou 6pou {wng
(avTiote1dwTIKO)

2. BEATiWOoN TOU VONTIKOU EMTMESOU
(veupodicyepTikO)

3. Emiteuin T™ng 6p6i1ag oTraong rou avlpwrirov
(FAATOTIPOOTATEUTIKO)




EmiTeudn Tng opBiag oraong Tou avbpwrmou

Aiarpo@n HE eAayioTo aAdT Kal MpocapHoyn
THS APTNPIOKNS MECNHS OTHV TETPATTOdN OTAON

H peraffoAn ¢ oraong Ba mpokalouoe
opBooTarikn unoTaon

TO OupIKO OU EVEPYOTTOIE]I TOV aova PEVIVNG-AYYEIOTATIVNG KOl
gival aAaTOTIPOOCTATEUTIKO OTA VE@PIKAG owAnvapia

a) Xepia - epyalAsia

B) Ormrriko medio

v) Badion o£ popTIiOon
0) AuEnon eyKe@aAou




H £E€AiEn Tou avBpwmou npoKAAeoe EvroveS S1arpoPIKES aAAayEg
Kal ano pileg, KapmoUug Kal EAGYIOTO KpEag 0 avlpwmog
dpXIOE Va TPWEI TMOAAEC TIPWTEIVEC, AT KAl CAKYapd.
HE ATTOTEAECHA TNV AVOOO TOU OUPIKOU 0SEOC
KOl TNV BAAnTIKN UTTEpOUpPIXIAIMIC




URIC ACID

AS

A PACTOR IN THE CAUSATION OF DISEASE,

A CONTRIRUTION TO THE

PATHOLOGY OF HIGH ARTERIAL TENSION,
HEADACHE, EPILEPSY, MENTAL DEPRESSION, GOUT,
RHEUMATISM, DIABETES, BRIGHT'S DISEASE,

AND OTHER DISORDERS.

1)

ALEXANDER HAIG, MA., M.D.Oxox,, FRC.P.

Children's
of Alabama

Uric Acid and Disease

Alexander Haig 1896

Ina 572 page
treatise, described
that elevated serum
uric acid was
detectable in many
patients with chronic,
non-infectious
disease

LB MEDICINE

PEDIATRIC NEPHROLOGY

Uric Acid and Hypertension

0

Children's
of Alabama

"People who are subject
to this high blood
pressure diathesis
frequently belong to
gouty families, or have
themselves suffered from
the symptoms of this
disease”

Frederick Mahomed.
Lancet i:400, 1879
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PEDIATRIC NEPHROLOGY




Ouptko o0&V opoU KoL KPUOSTAAAOL OTLC APOpwWoELg

KpUotaAAoL otic apBpwosilc Otav KOPeOoTEL N

SLaAuToTNTAa TOU OUPLKOU OTOV 0OpoO Percent Patients With Crystals
in Synovial Fluid

(~¥6.8mg/dl)

-

Patients, %
coB888883888

Avtiotpoda, o acBeveic pe ouplkn apBpitida
gAatTtwvovTal oL KpUuotaAAoL oto apBpiLkd vypo
el Sratnpnong oupLlkov of€oc oTov Opo
<6mg/dl

H kaBilnon twv kpuotadAAwv Kal n $Asypovn

oe Kanowa apBpwon sennpsalovrtol ano

” ” ” ” sUA sUA
AP AYOVTEC OTIWC TPAU A, TOTILKN >6 mgidL 56 mo/dL
(n=16)

OspuroKpaocia Kol TIPONYoUEVN VOOOC, OTIWCG
OA twv AMOD



Relative risk of developing gout according to SUA level

iIn men and women in the Framingham Heart Study

SO 52 year followup of a prospective cohort

Gout 40
Relative

risk™ 30

20
10
O Ls
<5.0 S5.0-5.9 6.0-6.9 7.0-7.9 =8.0

R Serum uric acid (mg/dl)
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2016 EULAR RECOIVWIIWVIENDATION FOR THE VIANAGEWIEMNT OF FLARES
I PATIENTS WITH GOWUT

Treat as carly as possible (33

Education about the disease %
Individualised lifestyle advice (™)

Screening for comorbidities -___‘_‘_‘_'_'_'_‘_‘—‘—-—-a.

.-—-—'—'_'_'_'_'_'—._._.—_ and current Mmedications (<21

)

Aoraicd
colchicimne
A
NSAlDs ) |

1

Acvoid colachicine (3

[N Combination therapy <!

Prednisolone (5
(RO-2S migs/d for S Injecrions of (for instance
= Tt o =) colchicine+RNSAIlD
or corticostercoicds)

Colchicine (<! NSaID (7
(AL rmig followwed (classic or coxibs
- PP daws)

A hour later by
O.Srrez) if appropriate)

s Resolution of flare

\
Educate to self-medicate (1)
Consider initiation of ULT ©
(together with flare prophylaxis)

nd

I

Figure 1 Management of acute flare according to the European League Against Rheumatism recommendations. Letters and numbers in
parentheses indicate the items of the recommendations presented in table 1. Strong P-glycoprotein or CYP3A4 inhibitors are cyclosporin,
clarithromycin, ketoconazole and ritonavir. IL, interleukin; NSAID, non-steroidal anti-inflammatory drug; PPI, proton pump inhibitor; ULT,

urate-lowering therapy.




2016 EULAR RECOMINMENDATION FOR THE M ANAGENVMIENT OF HYPERURICEMIA
IN PATIENTS WITH GOUT

W

Determine the SUA target ()

or

Education about the disease (A
Individualised lifestyle advice (B)
Screening for comorbidities ()

Start prophylactic treatment (4

Adapt the dosage to the renal function ¥
Slow titration (V) up to the maximum allowed

. T

History of allergy to allopurinol
Vv
Start Allopurinol 100 mg/d &)
H
i

No <= Achieve target(® —_— Yes —_— Continue (7
Achieve target® i 1\
\ Consider a 2
No — combined therapy -t No <= Achieve target(®). = Yes

(XOI1 and a uricosuric) (19
Yes

l l/ SUA target not achieved

Continue ()

Figure 2 Management of hyperuricaemia in patients with gout according to the European League Against Rheumatism recommendations. Letters
and numbers in parentheses refer to the items of the recommendations presented in table 1. SUA, serum uric acid; ULT, urate-lowering therapy; XOI,
xanthine oxidase inhibitor. At this stage, combined allopurinol and a uricosuric is also recommended.



Asymptomatic
Hyperuricemia
>7mg/dl (M)

~6mg/dl (F)

Hypertension
CV Disease
Stroke
Renal Disease

Metabolic
Syndrome




MOTE XOPNYOUUE aywyr] OTNV OLGUMUTTTWHOTLKI
UTTEPOUPLXOILULOL;

EOD:

«Ma TNV ACUUTITTWHOTLKN UTTEPOUPLXALULA SEV UTTAPXEL
opodwvia yra tnv avaykn Bepamneiac. Xopnyettal o€ ELOIKEC
TEPUTTWOELC OTIWCE N XNUELOBEpameia Kat n aktivoBoAia
(bawvopevo AVoewc oykou), Ta ToAU vPnAa entinmeda oupLKkou
of€oc oto aipa (>12 mg/dL otoucg avrpeg kat >10 mg/dL otig

YUVOUKEC) K.ATT. »



Diuretics « Ascorbic acid

s « Benzbromarone
Eiciosparn » Calcitonin
Ethambutol ,
A « C(itrate
Pyrazinamide
Cytotoxic chemotherapy » Oestrogens
Ethanol + Fenofibrate
Salicylates (low dose) * Losartan
Levodopa « Probenecid
Ribavirin and interferon » Salicylates (high dose)
Teriparatide +  Sulfinpyrazone
- Amlodipine
* SGLT2-i

Lancet 2010



Thiazide and loop diuretics increase uricemia by an
average of 0.65 and 0.96 mg/dL respectively.
Beta-blockers, non-Losartan ARBs and ACE inhibitors
iIncrease risk of gout and increased uricemia.

CCBs and Losartan should be privileged.

In cardiac failure, Spironolactone-Eplerenone which have

no effect on uric acid can be advised when possible.

Cardio-protective A§pirin modestly increases uricemia

and replacement by Clopidogrel can be considered.
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Mikuls TR, et al. Ann Rheum Dis 2005; 64:267-272.




In a US population-based study, the prevalence of CKD (stage
>2) in patients with SUA level =10 mg/dL (594.9 umol/L)) and
in patients with gout was 8620 and 5390, respectively. CKD
appears to be a major risk factor for gout and, conversely, gout
might cause renal dysfunction.”” > The task force agreed that
identifying CKD in patients with gout was of major importance
because of the therapeutic implications, as discussed in items 1, 2,
4, 5, 8 and 9. Therefore, estimated glomerular filtration rate
(eGFR) should be calculated at the time of diagnosis for CKD
classification and monitored regularly in parallel with SUA
measurement. T'his item also emphasises the need to search for
other important associated comorbidities, especially coronary
heart disease, heart failure, stroke, peripheral arterial disease and
diabetes because large epidemiological studies have suggested that
hyperuricaemia and/or gout are independent risk factors for these
conditions’> ©? and for death due to cardiovascular causes.'” °%




Uric Acid and Diabetes: Is there a Link?

Niki Katsiki'. Nikolaos Papanas®. Vivian A. Fonseca’, Efstratios Maltezos” and Dimitri P. Mikhailidis'*

IvoouAwoavrtiotaon YriepyAukoupia
YrnepwoouAwvatpio Nukoloupia
AvEnpévn vedpiki Augnuevn VEDPIKN QEKKPLON

gnavappodnon oupLkov ofEog OUPLKOU 0§E0G




C. Every person with gout should be systematically screened for
associated comorbidities and cardiovascular sk factors,
including renal impairment, coronary heart disease, heart
filure, stroke, peripheral arterial disease, obesity, hyperlipid-
emia, hypertension, diabetes and smoking, which should be
addressed as an integral part of the management of gout,



Age-Adjusted CV Mortality Rates by

Serum Uric Acid Quartile

NHANES

-
N

B Quartile 1
B Quartile 2
1 Quartile 3
] Quartile 4

-
Q

per 1000 Person-Years

Cardiovascular Disease Mortality

Fang, J. et al. JAMA 2000;283:2404-2410.
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MaBoPuocLOAOYLKOL MNXOAVLIOHOL

Increased SUA re- — Asymptomatic
hyperuricemia

et

i.c. and mitochondial oxidative stress
Reduced NO bioavailability P
i.c. RAAS stimulation ~ i

Enhanced lipogeneisis and FA oxidation Ins-Res

T

CV and metabolic disease CJJ

Endothelial dysfunction
‘ LDL-Oxidation




Treatment Options for type 2 Diabetes In
Adolescents and Youth

Post-intervention Follow-up

Serum uric acid, urinary albumin excretion

and hypertension in adolescents with type 2
diabetes in the TODAY Study




Methods 3: TODAY + T2P1

« N=539 (77.1%) of participants were
followed annually through year 7 for an
average of 5.7x1.7 years (TODAY + T2P1).

SUA, urine albumin-to-creatinine (UACR),

eGFR by Zappitelli (Cys C and Cr), and BP
collected at baseline and annually up to
year 7.

SUA measured by colorimetric method on
Roche Modular P autoanalyzer assay.




Methods 4: Post-hoc analysis

e Hyperuricemia™:
— 26.8 mg/dL
- DKD:
— Elevated albumin excretion
= UACR =30 mg/g
= UACR =300 mg/g
e CVD:

— Hypertension =2130/80 mm Hg
* Richette et al. Lancet 2010.




Sex (%)

Age (years)

Diabetes duration

(months)

Race/ethnicity (
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Results 2: Baseline CVD and DKD

SUA (mg/dL) 58414 54312 66%14 <0001

Hyperuricemia (%)

Overall
(n=939)

26%

SBP (mm Hg) 13211

BP (mm Hg)
UACR (ug/mg)s
eGFR (mL/min/1.73m?
ACEi/ARB therapy (%)

6648

7(53)

1719
5%

12%
11110
6648
7 (515)
122 419

5%

Female
| (n=344) |

50%
1711
6748
6 (4-12)
108 £17

4%

<.0001

<.0001
03
.04

<.0001
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20.0 - 18.7 Baseline Prevalence (%)
15.0 -
10.0 - 6.1

5.0 - 1.5

0.0 - - : ' :
10.0 8.5 Incidence Rate
8.0 - Per 100 Person-Years
6.0 -
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Baseline SUA
(per 1 mg/dL) ==>

Baseline hyperuricemia
(26.8 mg/dL) ==>

Risk of incident hypertension over 7 yrs

OVERALL
(# cases=164)

Risk of incident UACR 230mg/g over 7 yrs

OVERALL
(# cases=91)

Baseline SUA

(per 1 mg/dL) ==> HR =1.2 (1.1, 1.5); p=0.02

0.5

:
|
|
|
|
|
|
|
|
|
T T T T 1 |
1 1.5 2 2.5 3 R L :
Adjusted Hazard Ratio (95%ClI)* Baseline hyperuricemia ..--.:. ....... '
(26.8 mg/dL) ==>

1.5 2 2.5 3 2 1
Adjusted Hazard Ratio (95%CI)*




Rat Model of Hyperuricemia

Uricase
inhibitor
—
Oxonic acid
(OA)
Normal Rat Hyperuricemic Rat
Uric Acid Uric Acid
(0.5-1.4 mg/dl) (2.7-4.0 mg/dl)

Children’ LS MEDICINE
of Alabama
PEDIATRIC NEPHROLOGY



Hyperuricemia Induces Hypertension

Oxonic acid
stopped

LS +2% OA l

160

150

140
Swystolic
BP 130

(mmHg)
120

110

100 T
6

Time (weeks)

Watanabe S et al., AHypertensiorn 2002; 40:355-360

Children’s LS MEDICINE

of Alabama
PEDIATRIC NEPHROLOGY




Vascular model of Uric Acid Mediated

Hypertension

Phase 1: Reversible Vasoconstriction

Remains uric

Uric Acid l acid dependent
——) Sodium
INncreased resistant
. —
renin

Decreased NO

Phase 2: Arteriolar Wall Thickening

Uric Acid Becomes uric
—— acid
Vascular smooth independent
muscle proliferation Sodium
mediated by PDGF sensitive

and MCP-1

e e LS MEDICINE
PEDIATRIC NEPHROLOGY




The Finnish Diabetic Nephropathy Study
(FinnDiane) 1997-

Home town of Population
the FinnDiane density in Finland

patients

“...to identify clinical,
biochemical, environmental and
genetic markers for
diabetic complications with special
emphasis on
diabetic nephropathy.”

Rovaniemi

B >50 inhabitants/km?
[] <5 inhabitants/km?
Joensuu

10 individuals
# 20 individuals &»
# 40 individuals >

8,000 patientS With TlD : : ’ < 'l,appccnrama

Niina Sandholm, EASD 2020




The Finnish Diabetic Nephropathy Study
(FinnDiane) 1997-

Serum Uric Acid measurements in FinnDiane

Measured for 94% of participants with
follow-up data (7 + 4 years follow-up)

Follow-up AER data (n = 3,384)
Nonprogressors Progressors

Kidney disease (AER)

Normal AER n=2,159 n=202
Microalbuminuria n =393 n=95
Macroalbuminuria n=311 n=224

Follow-up eGFR data (n = 2,755)
Renal status (eGFR)

Home town of
the FinnDiane
patients

Rovaniemi

Joensuu

Population
density in Finland

M >50 inhabitants/km?
[] <5 inhabitants/km?2

Stage 1 n= 1,329 n=196 Tampere . : :

Stage 2 n=825 n=117 Poss .' P Kuopio

Stage 3 n =106 n =98 Q? P Lappacautn 10 individuals

Stage 4 n=> n=64 Maarianhamina ® 7 » Z) bnctiviconin
Turku @ 40 individuals

Stage 5 n=15 n = NA

Niina Sandholm, EASD 2020




Uric acid predicts progression of DKD

A - > B3 - .

e Uric acid associated with DKD status and &, - § . g - -

CKD groups at the baseline - e - I U B

3 p B : : '
e 8 F] s - § i
: : et ] ¢
se | 1 e § 4 .
g 1 0 | °g{ 5

* Predicts progression of DKD and CKD s = — e i= 0=

1 2 3 4 1 2 3 L 5

Unadjusted Cox PH Adjusted Cox PH

Progression (7 + 4 years follow-up) HR (95% CI) P-value HR (95% CI) P-value

Albuminuria based comparisons

Normal AER = Microalbuminuria 2 361 1.48 (1.00 — 2.18) 0.047 1.11 (0.71-1.74) 0.648
Microalbuminuria = Macroalbuminuria 488 1.85 (1.06 — 3.24) 0.03 1.59 (0.87 - 2.93) 0.133
Macroalbuminuria = ESRD 535 4.43 (3.24-6.07) <0.001 1.54 (0.99 - 2.38) 0.054
eGFR based comparisons

CKD group1/2 = group 3/4/5 2455 7.58(4.97-11.58)  <0.001  2.79 (1.75 - 4.46) <0.001
CKD group1/2/3 = group 4/5 2659 18.80(13.37-26.44) <0.001 13.80(13.37-26.44) <0.001
CKD group 3 = group 4/5 204  4.65(2.83-7.65) <0.001  2.23(1.22-4.08) 0.009
Macroalbuminuria and CKD group 1/2/3 = group 4/5 257 3.37(2.25—-5.05) <0.001 2.47 (1.62 - 3.78) <0.001




H pelwon tou e-GFR elval mapayovtoc Kivduvou yla
KA Bavato & ylo Bvnouotnta onmolocdNMOTE ALTLOAOYLOC

347.256 uTTEPTACIKG ATONA
2.970.318 avOpwTtToETn

Kapdiayyelakn Ovnoipornra

<— CKD <— CKD
Oyno1uoTNTA OTTOI0CONTTOTE AITIOAOYidG
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O1 HR 1mpocapudoTnkav wg TPog TNV NAIKia, To @UAO, TN GUAR, TO KATTVIOMA, TO IGTOPIKO KapPdIaYYEIAKAG vOoOU, Tov BIaBrTh, TN CUYKEVTPWON TNG OAIKAG XOANOTEPOANG GTOV
0p0, ToV O€EiKTN NAJOG CWHATOG Kal TN AEUKWHOTIVOUPIa

CKD = xpovia veppiki vooog, KA = kapdiayyelakog, eGFR = ekTipwpevog pubuédg otreipapaTikig dinénong, HR = Adyog Kivduvou

Mahmoodi BK et al. Lancet 2012;380:1649



H avénon tou UACR elval mopayovtoc KivdUuvou yLa
KA Bavato & yia BvnolpotnTa omoLlacONMOTE LTIOAOYLAC

347.256 uTTEPTAOIKA ATOMA
2.970.318 avOpwTtToETN

OVNoIYOTNTA OTTOINCONTIOTE AITIOAOYIOG Kapdiayyelakn Bvnoigornra

CKD — CKD —>

Mpoocappoopévog HR (95% Cl)
Mpoocappoopévog HR (95% Cl)

T 1
25 5 10 30 300 1.000 2,5 5 10 30 300 1.000

UACR (mg/g) UACR (mg/g)

O1 HR mpocapudoTnkav wg Tpog TNV NAIKia, 1o @UAO, TN QUARA, TO KATTVIGHA, TO IGTOPIKG KaPJdIayYEIaKAG vooou, Tov SIaATN, TN CUYKEVTPWON TNG OAIKNG XOANGTEPOANG oTOV 0p0,
Tov &gikTn padag owparog Kai Ta spline eGFR

CKD = xpovia veppikn vooog, KA = kapdiayyelakdg, eGFR = ekTipwpevog pubuog omelipapatikig dinénong, HR = Adyog kivduvou, UACR = AGyog AeukwpuaTivng TTpOG KPEQTIVIVN
oupwv

Mahmoodi BK et al. Lancet 2012;380:1649
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Hyperuricemia and the risk for
coronary heart disease morbidity
and mortality a systematic review

and dose-response meta-analysis |

N=958,410 adults

29 studies

Study ID RR (95% CI)
Females ’

TeVvine et al-Aged5-54 (1989) - 1.18 (0.78, 1.78)
Levine et al-Age55-64 (1989) ‘ - 1.62 (1.16, 2.26)
Fang et al (2000) | ——— 1.30(1.17, 1.45)
Baibas et al (2005) ——— 1.05 (0.93, 1.18)
Holme et al (2009) 5 1.24 (1.22. 1.27)
Subtotal (l-squared = 62.7%, p = 0.030) : .~ (1.12, 1.34)
Males :

Fang et al (2000) —— 1.17 (1.06, 1.28)
Baibas et al (2005) 1.03 (0.92, 1.15)
Holme et al (2009) .1..1.1.(.1..12._1.1.&)]
Subtotal (I-squared = 41.8%, p = 0.179) . 1.13 (1.07, 1.19)
Combined :

CRen et ar(2009) - 1.10 (1.06, 1.14)
Zalawadliya et al (2014) -1 1.06 (0.94, 1.19)
Subtotal (I-squared = 0.0%, p = 0.556) (o2 1.10 (1.06, 1.14)
Overall (I-squared = 87.1%, p = 0.000) < |1.15 (1.09. 1.21)

L)




Hyperuricemia as an Independent Predictor of Vascular
Complications and Mortality in Type 2 Diabetes Patients:

A Meta-Analysis

Results: Our search yielded 9 eligible atticles (16 ORs and HRs) including 20.891 T2DM patients. Pooled estimates
for the relatoonshlp suggested that each 0 1 mmol/l increase in SUA resulted in a 28% mcrease in the risk of diabetic

relatnonshlp between SUA and vascular compllcatlons remamed sugmﬂcant irrespective of mean age, adjustment for
metabolic variables and medications. However, it was inconsistent in different populations (significantly positive in the
Asian but not in Australian and Italian population) and sample sizes (significantly positive in the relatively large
sample size [21000] but non-significant in the small sample size [<1000])).

0.1 mmol/L = 1.68 mg/dL

PLoS ONE. 2013; 8: e78206



Elevated serum uric acid and risk of cardiovascular or all-cause

mortality in people with suspected or definite coronary artery disease:
A meta-analysis

Methods: The Pubmed and Embase databases were searched up to April 1, 2016 for the longitudinal
studies that investigated the association between the elevated SUA and cardiovascular or all-cause
mortality risk in people with suspected or definite CAD. Pooled adjusted risk ratio (RR) and corre-
sponding 95% confidence interval (Cl) were calculated for the highest vs. the lowest SUA category or each
1 mg/ml SUA rise.

Results: Nine studies enrolling 25,229 participants were included in the analyses. The highest vs. lowest
SUA category was associated with greater risk of cardiovascular mortality (RR 2.09; 95% CI: 1.45—3.02)
and all-cause mortality (RR 1.80; 95% Cl: 1.39-2.34) after adjustment for potential confounders in a

random eflects model. Moreover. each 1 mg(ml SUA rise signiﬁcamlx increased g¥ 12% cardiovascular

mortality and by 20% all-cause mortality.
Conclusions: Elevated SUA levels are strongly and independently associated with greater risk of car-
diovascular and all-cause mortality in people with suspected or definite CAD.

Atherosclerosis. 2016; 254: 193 - 199



Serum uric acid and cardiovascular
mortality in chronic kidney disease: a meta-
analysis

N=27,081 CKD patients
11 studies

Study N of Pts ; HR(95% CI)  Weight(%) |
Madero(2008) 838 el 147(090239)  17.01
Latit(2011) 4637 - 1.54(115207) 2497
Yin(2013) 132 =l 0.84(0.37.1.89) 8.99
Dong(2014) 2193 - 1.35(0.74,246)  13.54
Miyaoka(2014) 551 |- 1.04(0.14.7.83) 1.89
Xia DMN2018) 328 f - 2 26(1.14 4. 48) 11 49
Xia NDM(2016) 950 = 307154608 1143
Li2016) 421 - 0.72(028.1.19) 1068
mogiqu-uuo.«g @ 1.47(1.11.1.90)' 100.00
T " S— T 3
Fig. 2 Forest plot and summary hazard rato for the assaxiation of serum uric acid as a category variable and cardiovascuar mortaly in patients




Hyperuricemia and Risk of Cardiovascular Outcomes: The Experience
of the URRAH (Uric Acid Right for Heart Health) Project

N=22,714 general population + hypertensives

All-cause mortality CVD mortality
A Kaplan-Meier survival estimates B Kaplan-Meler sunival sstimates
100+ 91
£ 0951 §z 0.95
=
§ 090+ ‘g asn
s 085 . a0 - -~ Log rank test p<0.001
0.80 1 :
g 0.75+ — E 0.80+
0.70+
N
R
o o . L . Ll L 2 L L4
o 2 S o0 2 & a 1 . 0 30 60 90 120 150 180 210 240
0 30 60 90 120 150 180 210 240 St i
UAIow10827 96BD 8522 7705 6680 4091 2422 1480 207 Low UATBBE0 15043 13235 11888 10160 6299 3842 2276 S30
UA hgh13535 11967 10453 9131 7526 4866 3187 1830 503 High UA 7482 6634 5740 4948 4046 2658 1767 1014 280

best cut-off value was 4.7 mg/dl optimal cut point for CV mortality was 5.6 mg/dL
HR of 1.51 (95% CI 1.40-1.63, p<0.001) HR of 1.59 (95% C1 1.43-1.76, p<0.001)




Hyperuricemia and Risk of Cardiovascular Outcomes: The Experience
of the URRAH (Uric Acid Right for Heart Health) Project

Fatal MlI: HR 1.146, 95% CI 1.060-1.239; p=0.0007
Best SUA cut off point: 5.7 mg/dL

Whole database (n=23467) Women only (n=11913) Men only (n=11554)
100 -

98 -

96 -

Survival probability (%)

< 2 .
ea] X = 40.2 {
p < 0.0001
92 . - -
| ] p] L LB 1 K | | 1 1 1 L 1§ 1
50 100 150 200 50 100 150 200 s0 100 150 200
Time (months) Time (months) Time (months)

Two cut-offs withlittle differences were foung/

dL in women and @ g/dL in men.







5. ULT should be considered and discussed with every patient
with a definite diagnosis of gout from the first presentation.
ULT is indicated in all patients with recurrent flare (>2/year),
tophi, urate arthropathy andfor renal stones. Initiation of ULT
is recommended close to the time of first diagnosis in patients
presenting at a young age (<40 years), or with a very high
SUA level (>8mgldL; 480 wmol/L) andlor comorbidities
(renal impairment, hypertension, ischaemic heart disease,
heart failure). Patients with gout should receive full informa-
tion and be fully involved in decision-making concerning the

use of ULL



2018 ESC/ESH Guidelines for the management
of arterial hypertension

Table 14 Routine workup for evaluation of hyperten-
sive patients Table 4 Factors influencing cardiovascular risk in patients with hypertension

N | |

Haemoglobin and/or haematocrit Age*
Fasting blood glucose and glycated HbA,,, Smoking (current or past history)*
Blood lipids: total cholesterol, LDL cholesterol, HDL Lo el it

chotstero o=

Blood triglycerides

Overweight or obesity

Family history of premature CVD (men aged <55 years and women aged <65 years)
Family or parental history of early-onset hypertension

Blood creatinine and eGFR

Blood potassium and sodium

Blood liver function tests

Psychosocial and socioeconomic factors
wmmmmmww St el 0 baiin




Mooco emikivouvn €Lval N UTTEPOUPLXOILULOL;

Serum uric acid levels and multiple health outcomes:
umbrella review of evidence from observational
studies, randomised controlled trials, and Mendelian
randomisation studies

OPEN ACCESS

Xue Li PhD student’, Xiangrui Meng PhD student’', Maria Timofeeva statistical geneticist®, loannz
Tzoulaki senior lecturer’, Konstantinos K Tsilidis assistant professor” ®, John PA loannidis professor
® 7. Harry Campbell professor’, Evropi Theodoratou chancellor’s fellow' *

Zupunepacpa. Napa T EKATOVTIASEG AVAOCKOTINOELS, HETA-AVAAUOCELG, KOl
TUXOLOTIOLNHEVEG HEAETEG HE 136 SLadopeTIKEG EKPBACELG, TIELOTLKEG
anodeifeig yia tov mabBoAoyLlko poAo TwV EMUTESWYV TOU OUPLKOU 0§€0G oTOo
OO, UTTAPXOUV HOVO yLa TNV ouplkn apBpitida kal tnv vedppoAlBiaon.






National Institute for

Health Research

600mg allopurinol daily to the medication of pts with IHD,
will reduce their risk of having a stroke, heart attack or of
dying due to cardiovascular disease.

We will also measure quality of life and the cost-
effectiveness of allopurinol treatment in IHD.

5,215 pts across Scotland and England aged =260 yo with
ischaemic heart diseas®



Xanthine oxidase inhibition for the improvement of
long—-term outcomes following ischaemic stroke and

transient ischaemic attack (XILO-FIST) — Protocol for
a randomised double blind placebo-controlled
clinical trial

- N=464 , >50 years,

 Ischaemic stroke within the past month, on a 1:1 basis,
- 2 years allopurinol 300 mmg bid or placebo.

- Brain MRI, cognitive assessment, ABPM & blood sampling.
- Primary outcome: white matter hyperintensity progression.

- Secondary outcomes: change in white matter
hyperintensity volume, mean day-time SBP & cognitive
function. n

- 100 additional cardiac MRI in a sub-study of LVM



Xnuikn dopn

AvaoToAR Tng o&e1ddong Tng
gaveivng

0866 xopriynong

Aocoloyia
Hpiogia dwn

ATTéKKpION

Mpocappoyn Tng 560ng o€ NITIA
£wg pETPIA

VE@PIKN SuoAsiToupyia

PappakeuTikéEG OAANAETIOpACEIG

2oBapn averriBUUNTN eVvEPyEIa

PeBouooTdTn

Mn TToupIVIKO

OUPLVOANG

AAANoTTOUPIVOAN

AvaAoyo TToUpivnNg

EKAEKTIKA avaoToAn

Mn eKAEKTIKA] avOOTOAR

A6 TOU OTOPATOG

ATTO TOU OTONOTOG

80-120 mg

100-900 mg (ouvribwgs 300 mg)

1,3 €wg 15,8 wpeg

AANNOTTOUPIVOAN: 1 £WG 3 WPES
O¢imroupivoAn: 17 €wg 40 wpeg™™

HmaTikA Kai veppikn® Neppoi
Oxi Nai
Agv £xouv Kataypa@ei peidoveg ]
(POPHOKEUTIKES AdaBeiotrpivn,
aANAETIBPAOEIC UE T G'USF))\KO‘"T?I"ZU%V”’
KUKAOQW i
@eBoutooTdTn PLwoaHIon
AyvwoTo 2UvOPOUO UTTEPEURIOONCiag

Yu KH. Recent Pat Inflamm Allergy Drug Discov. 2007;1(1):69-75.
* EU SmPC Febuxostat: revised 07/2019.




Bpitida pe

MeAétn FACT (1 €tog):
Nepinou 10 40% twv aoBevwv S1EOeTe apyika enineda sUA 210 mg/dl

MNocooto acBsvwv pe ovplkn apBpitida pe apyika enineda sUA 210.0 mg/dl
TLOV €MLTUYXAVEL Ta TeAevtaia 3 enineda sUA <6,0 mg/dl

100 - * p<0,001 évavr aAAommoupivoAng

80 -
>
3 60 - * *
Coé 47% 44%
S 40 -
X

20 -

8%
0- / |

depoutootdrn 80 mg Pepoutootdtn 120 mg  AANNotToupivoAn 300 mg
(n=105) (n=100) (n=108)
MANBUONOG ITT: atopa pe oupikr apBpiTIda Kal TTITTEDO OUPIKOU OTOV 0pO >8,0 mg/dl TNV nuépa -2.

Becker MA, et al. N Engl J Med 2005; 353:2450-2461.




MeAétn CONFIRMS:
[MocooTd TwV ATOPWY HE oupikr apBpiTida kal SUA <6,0 mg/dl otnv TEAIKNA £TTiIOKEWN

ava apxiko sUA

1007« p<0,001 évavri 4 M 8,0 ¢wg <9,0 mg/dl
aAAorroupivoAng . Il 9.0 ¢wc <10.0 ma/dl
80 10<0,001 évavri 40 mg 80% 1 > )
. " >10,0 mg/dl
> peBouéooTarng
3 - 60% "
"O T
5 49% 53%
N
40"
20 -
0 -
(n=283) (n=225) (n=249) (n=280) (n=222) (n=254) (n=273) (n=252) (n=230)
®eBouootdrn 40 mg s deBoutootdrn 80 mg AAAoTToUpIvOAn 300/200 mg

MANBUO MGG ITT: dTopa pE ouplkh apBpiTida Kail eTTiTTEdO OUpIKOU oTov 0pd >8,0 mg/dl Tnv nuépa -4.
$Ta 40 mg pePBouéoaTarnc dev KUKAopopouv atnv Eupwrn.

Becker MA, et al. Arthritis Res Ther 2010;12:R63.
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Aev anouteital mpooappoyn tng d6ong
Ye aoBeveic pe NTa Ewg pETPLA veDpLK SUCAELTOUpYLQ

Ye aoBeveic pe Nma nriatikr) SucAstoupyia (aAAG apakoAoUONoN TwV NIATIKWY VIV LWV KOL XPrioN KLOVO TNG
doonc twv 80 mg)

Mo NALKLWUEVOUG 0LoBEVELC
Me avadopd oto pUAo

Anauteital mpoooyn otav n peBouvootdtn xpnoLonoleital oe aoBeveig pe dtatapayn tng Aettovpyiag tou

Bupeoelboug

H Oepancia pe peBouvootdtn o aoOeveic pe npoiinapyovoa peilova kapdloyyetokn voco (rm.X. Epdpaypo tov
puokapdiov, eykedPaAlko enelo0dLo | aoctadnc otndaAyxn) Oa npémnel va anodelyetatl, EKTOC EAV SEV UTTAPYXOUV
AAAeg KatAAANAeg emAoyEg Ospaneiag
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Cardiovascular Safety of Febuxostat
or Allopurinol in Patients with Gout
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A Primary End Point

Cumulative Rate (%)

No. at Risk

Febuxostat
Allopurinol

100 25+
Febuxostat
70 20-
80- "
70— Allopurinol
60
50
40
T T 1

30+ 60 66 72
20 T
10 I -

04——== I I I I I I I I I I |

0 6 12 18 24 30 36 42 48 54 60 66 72

Month

3098 2784 2493 2111 1854 1589 1369 1165 955 778 573 441 264

3092 2764 2465 2080 1815 1560 1361 1132 933 767 589 437 258




Febuxostat Allopurinol Hazard Ratio
End Point (N=3098) (N=3092) (95% Cl) P Valuey

Primary end point: composite of cardiovascular 335 (10.8) 321 (10.4) 1.03 (0.87-1.23) = 0.66

death, nonfatal myocardial infarction, non- (0.002)
fatal stroke, or urgent revascularization
due to unstable angina

Secondary end points

Cardiovascular death

134 (4.3) 100 (3.2) 1.34 (1.03-1.73)

Nonfatal myocardial infarction 111 (3.6) 118 (3.3) 0.93 (0.72-1.21) 0.61
Nonfatal stroke 71 (2.3) 70 (2.3) 1.01 (0.73-1.41) 0.94
Urgent revascularization for unstable angina 49 (1.6) 56 (1.8) 0.86 (0.59-1.26) 0.44

Composnte of carduovascular death nonfatal 296 (9.6) 271 (8.8) 1.09 (0.92-1.28) 0.33







The future of Febuxostat after the Cardiovascular
Safety of Febuxostat and Allopurinol in Patients
with Gout and Cardiovascular Morbidities (CARES)
trial: who CARES?

Niki Katsiki & Claudio Borghi

In additon to the imitattions of the CARES tmal mentioned by Robimson ct al. [1], 1t

should be noted that the majority of the patients (i.c. 56.6%) discontinued the trial drug - 43.4%

prematurely: the discontinuation rates were similar in the allopurinol and febuxostat

groups, 1.e. 559 and 57.3%. respectively [2]. This may influence the validity and

clhimical imphications of the results. Furthermore, almost 74%% of the patients were on

Lhipid-lowerin therapy but low-density I rotein  cholesterol and high-density

Lipoprotein cholesterol levels were not reported [2]. Stauns and fenofibrate may lower

SUA levels [4.5]. In the CARES trial, the authors do not clarnify how many patients

were on statins, fenofibrate or other hipid-lowering therapies. Similarly, several

antithypertensive drugs, including angiotensin Il receptor antagonists (1.e. losartan),
angiotensin-converting enzyme (ACE) inhaibitors (1.c. captopril, enalaprl and ramapnl)
and calcium channel blockers (1.e. amlodipine) can decrease SUA [6.7]). In the CARES

trial, approximately 70%6 of the patients in each study group were on renin-angiotensin




Slarted

Completed

Not Completed
Reason Not Completed
Adverse Event

Major Protocol Deviation
Lostto Follow-up

3101

19




Table S9. Safety End Points On Drug at the Time of the Endpoint*
Hazard Ratio for
Febuxostat Allopurinol Febuxostat Group
End Point (n = 3098) (n = 3092) (95% CI)
Primary end pomt: C\” death, nonfatal MI, nonfatal 191 (6.2) 199 (6.4 0.94
stroke or urgent revasculanzaton due to unstable (97%, 0.76, 1.17)
angina — no. (%)
C\V death 23 (0.7) 14 (0.5) 1.62 (0.84, 3.15)
Nonfatal MI 84 (2.7) 96 (3.1) 0.86 (0.65, 1.16)
Nonfatal stroke 53 (1.7) 57 (1.8) 0.92 (0.63, 1.33)
Urgent revascularizatnon due to unstable angina 42 (1.4 +4 (1.4 0.93 (0.61, 1.43)
Secondary end pomt: C\” death, nonfatal MI, 156 (5.0) 161 (5.2) 0.95 (0.77, 1.19)
nonfatal stroke - no. (%)
- p—— %612 I"WL 1.51 (0.80, 2.17) 0.985

— e :




Implications of the cardiovascular safety of febuxostat and
allopurinol in patients with gout and cardiovascular morbidities
(CARES) trial and associated FDA public safety alert

I Strengths of the study

Large. double-blinded. and randomized study of relevant population (1.¢.. patients with gout and established CV disease).
powered for cardiovascular events

State-of-the-art adjudication process for relevant CV disease endpoints
Direct comparison of allopurinol and febuxostat dose titration. including allopurinol dosing above 300 mg/day

Use of imtial gout flare prophylaxis (preferably with colchicine)

Particularly high dropout rate of ~50% on average (45-57%) in the treatment groups

|luconsistenl findings between fatal and uonifatal CV endpoints

“83%6 of deaths occurred ofl study drugs

Without a placebo comparator, the study design does not answer the question whether allopurinol or febuxostat independently
carry an mcreased risk of CV disease and mortality

Questions about biologic plausibility, due to anti-inflammatory and anti-atherogenic effects of XOIs, and comparable primary
mechanism of action of allopurinol and febuxostat on xanthine oxidoreductase

Lack of data on temporal course and severity of gout flares. which can exert systemic effects potentially pertinent to CV mortality




The future of Febuxostat after the Cardiovascular
Safety of Febuxostat and Allopurinol in Patients
with Gout and Cardiovascular Morbidities (CARES)
trial: who CARES?

Niki Katsiki & Claudio Borghi

Almost 39%6 of the patients 1in the CARES trial had tvpe 2 diabetes mellitus with small

vessel disease: however. anudiabetic treatment was not reported [2]. Metformin has

been reported to lower SUA [6]. The sodium-glucose co-transporter 2 (SGLT2)
inhibitors empagliflozin and canagliflozin as well as liraglutide (a glucagon-like
peptide-1 receptor agonist) can significantly reduce CV morbidity and mortality [8-10].
Empagliflozin and hiraglutide were also reported to decrease all-cause death [8.10]. Of
note, SGLT2 inhibitors can lower SUA [11,12]. However. it 1s not known 1f their SUA-
reducing effects are synergistic with XO mmhibitors. In this context, it would be

interesting to_know if antidiabetic therapy differed between the febuxostat and

allopurinol group in the CARES trial.




Febuxostat for Cerebral and CaRdiorenovascular Qig:35) Study | N=1,070 elderly patients with SUA >7 to <9 mg/dL
Events PrEvEntion StuDy (FREED)

Table2 Hazard ratio and 95% Cls for component of the primary and secondary endpoints

— Febuxostat group (n=537)

Febuxostat Non-febuxostat Hazard ratio (95%  P-value

— Non-febuxostat group (n=533
i i ok ) group(n=537) group(n=533) confidence interval)

Primary endpoint

Hazard ratio=0.750

Composite of death due to any cause, cerebrovascular disease, 125(233) 153(287) 0750 (0592-0950) 0017
(95% (I, 0.592-0.950, p=0.0] 7) ’ non-fatal coronary artery disease, heart failure requiring "
hospitalization, arteriosclerotic disease requiring treatment, ‘ 25 h

renal impairment, and atrial fibrillation

Secondary endpoints
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Death due to cerebral, cardiovascular, or renal disease b(11) 6(11) 0958 (0314-2926) 0940

Cerebrovascular disease 9(1.7) 1(13) 1211 (0479-3371) 0630

Non-fatal coronary artery disease 4(07) 1(13) 0559 (0.167-1869)  0.345

Heart failure requiring hospitalization 9(1.7) 12(23) 0699 (02%0-1689) 0427

Arteriosclerotic disease requiring treatment 2004 3(06) 0644(0.107-3873) 0631

(- T T T T Renal impairment 87(162) 109 (205) 0745 (0562-0987) 0041

0 . 15 18 21 24 < ¥ - Avia fibrilation 107) 3(06) 1320(0292-5%8) 0719

: Months Death due to other causes 4(07) 6(1.1) 0635 (01M-2253) 0482

No. at risk Hard endpoint: composite of death due to any cause, B3 26(49) 0861(0492-1506) 0,600
Febuxostat 537 315 429 399 cerebrovascular disease, or non-fatal coronary artery disease i

\on-febuxosts

Eur Heart J, Volume 40, Issue 22, 7 June 2019, Pages 1778-1786, European Heartoural (2019) 40, 776-1786



PRIZE study

Effects of febuxostat on atherosclerosis

asymptomatic hyperuricemia

N=500
(uric acid >7.0 mg/dL)
carotid IMT =1.1 mm —. Control group

Asscssment

(Not receiving UA-lowering agents)

of cligibiliny

Informed (1:1)

Reoegistration § OO smgz (I possibilc)

Conscent R R R T T RS

= nd
Allocation I 40 g (maintenance dosage)

PY— Febuxostat group
+ t + ; + t + i
- S —— : - P
Adjudicated clinical event Febuxostat (nz = 241) Control (1 = 247)
Total, number (26) 9 (3.7) 16 (6.5)
Cardiovascular death 1(0.4) 3 {1:2)
Nonfatal myocardial infarction 0 (0.0) L7‘_1 (0.4)
Nonfatal stroke 3(1.2) 5 (2.0)
Composite renal events® 3(1.2) 4 (1.6)
Non-cardiovascular death 2 (0.8) 4 (1.6)
All-cause death 3 £0.2) 1 7 (2.8)

o> NMied AAprill 20220




Febuxostat and CV Events: Review and Meta-Analysis

Febuxostat Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% Cl

Becker 2005 11 507 6 253 26% 0.91[0.34, 2.45] v

Becker 2009 32 994 392 1.8%  0.99[0.31,3.16] '

Becker 2010 11 1513 8 756 34% 0.69[0.28, 1.70] v

Dalbeth 2017 & 157 3 157 10%  1.33(0.30,5.86] —

Gunawardhana 2017 1 6l 0 60 0.2% 295[0.12,71.05) ! v ’

Huang 2014 0 344 1 172 06% 0.17[0.01,4.08] ¢ » |

Nakagomi 2015 2 31 3 30 10% 0.65(0.12 3.59] o |

Saag 2016 3 b4 2 32 09% 0.75[0.13,4.27] -%

Schumacher 2008 11 670 2 402 0.8% 3.30[0.74, 14.81] | -

White 2018 294 3098 274 3092 87.9%  1.07[0.92, 1.25) i

Total (95% CI) 7439 5046 1000%  1.06 [0.92, 1.23] 3

Total events 369 302 ‘

Heterogeneity: Chi’ = 5.44, df = 9 (P = 0.79); I* = 0% % i : ’ f

Test fz? overt:ll effect. Z=0.81(P =( 0.42) 0 0'2- l . - ) 0
Higher with Control Higher with Febuxostat

International Journal of Rheumatology Feb 2019,






Long-term cardiovascular safety of febuxostat compared with allopurinol
in patients with gout (FAST): a multicentre, prospective, randomised,
open-label, non-inferiority tria

ProfIsla S Mackenzie, MBChB + Prof an Ford, PhD « Prof George Nuki, MBBS + Prof Jesper Hallas, MD

Prof Christopher J Hawkey, MD « Prof John Webster, MD «+ etal. Show all authors « Show footnotes
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EMA required to perform a safety clinical trial
FAST (Febuxostat vs Allopurinol Streamline Trial).

Prospective, randomised, open-label, blinded endpoint
(PROBE)

AIM : 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 MI/biomarker positive
acute coronary syndrome (ACS)

* non-fatal stroke

» cardiovascular death

Trial countries:
Scotland, England, Sweden and Denmark

3050 started treatment
503 discontinued
treatment

169 withdrew consent for
all follow up
ouT

6603

patients screened foor
eligibility

168 patients excluded  OUT

6435

met inclusion criteria

307 patients withdrew ouT
before randomizing

6128

were randomized

3065 3063

Allopurinol Arm Febuxostat Arm

3001 started treatment

973 discontinued
treatment

3065 3063

Included in the efficacy analysis Included in the efficacy analysis

all follow up

2633 2652

completed the trial completed the trial
263 died 222 died

189 withdrew consent for

ouTt

STRICTLY CONFIDENTIAL FOR INTERNAL USE ONLY



FAST- INCLUSION CRITERIA

Male or female gouty patients aged 60 years or older with at least one additional cardiovascular risk factor
* Age 270 years (male) or 275 years (female)

* Smoking (current or within the last 2 years)

* Diabetes mellitus or Impaired glucose tolerance

* Hypertension (SBP >140 mmHg and/or DBP >90 mmHg) or receiving treatment to lower blood pressure

* Dyslipidaemia (investigator assessment)

* Chronic kidney disease (CKD), Microalbuminuria or proteinuria

* Family history of coronary heart disease or stroke in first degree relative at age <55 years

* Inflammatory arthritis (Investigator assessment)

* Chronic NSAID therapy (investigator assessment)

* Previous cardiovascular (CV) event (MI, cerebrovascular accident [CVA] or transient ischaemic attack [TIA])
* Peripheral vascular disease (investigator/clinical assessment)

* Body mass index >30 kg/m2

* Chronic obstructive pulmonary disease



et A e TITR

Mean SBP/DBP | MeanBMI || Total cholesterol and LDL
138/75 mmHg 3 kg/m? 455 and 2.85 mmol/L respectively

Pre-existing
CV disease 33.4%

Mean age of symptoms || Median duration of-Allopurinol
of gout appearance treatment at inclusion

56.1 yearsold 6 years

Any episode of acute

gout in past 12 months
26%




FAST- PRIMARY ENDPOINT RESULT

THE STUDY ACHIEVES THE PRIMARY ENDPOINT OF NON-INFERIORITY OF FEBUXOSTAT
COMPARED TO ALLOPURINOL FOR THE PRIMARY ENDPOINT IN THE OT POPULATION.

On treatment analysis (OT)

Allopurinol (N=3065) Febuxostat (N=3063)

Endpoint n (%) Rate n (%) Rate HR (95% Cl) P

Primary Endpoint - cardiovascular death or hospitalisation for non-fatal myocardial
241 (7-86% 2:054 172 (5-62% 1723 . . .
infarction/biomarker positive acute coronary syndrome or non-fatal stroke ( ) ( ) 0-35 (0 70’ 1 03) <0.001




C cCardiovascular death, on-treatment analysis
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Febuxostat 0-610 events per 100 patient-years
Allopurinol 0-677 events per 100 patient-years
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Secondary outcomes in the on-treatment analysis (n=6128).

Allopurinol (N=3065)

Febuxostat (N=3063)

n (%) Rate

n (%) Rate

HR (95% Cl)

Secondary Endpoints

Hospitalisation for non-fatal myocardial infarction/ biomarker positive acute coronary
syndrome

98 (3-20%)

77 (2:51%)

0-94 (0-70, 1-27)

Non-fatal stroke

80 (2-61%)

58 (1-89%)

0-87 (0-62, 1-21)

Cardiovascular death

82 (2-:68%)

62 (2:02%)

0-91 (0-66, 1:27)

All-cause mortality

174 (5-68%)

108 (3-53%)

075 (059, 0-95)

Hospitalisation for heart failure

89 (2-90%)

65 (2:12%)

0-88 (0-64, 1-21)

Hospitalisation for unstable new or worsening angina

12 (0-39%)

4(0-13%)

0-39 (0-13, 1-22)

Hospitalisation for coronary revascularisation 78 (2:54% 0-654 65 (2:12% 0-648 1-00 (0-72, 1-39 0.059
Hospitalisation for cerebrovascular revascularisation 8 (0-26%) 0-066 2 (0-07%) 0-020 0-30 (0-06, 1-42) 0.032
Hospitalisation for transient ischaemic attack 23 (0-75%) 0-191 18 (0-59%) 0177 0-94 (0-51, 1:74) 0.15
Hospitalisation for non-fatal cardiac arrest 6 (0-:20%) 0-050 2 (0-07%) 0-020 N/A 0.29
Hospitalisation for venous and peripheral arterial vascular thrombotic event 35 (1-14%) 0-291 29 (0-95%) 0-287 0-99 (0-61, 1-62) 0.14
Hospitalisation for arrhythmia with no evidence of ischaemia 45 (1-47%) 0-375 55 (1-80%) 0-546 1-47 (0-99, 2-18) 0.73




A All-cause death, on-treatment analysis
0-15 9 — Febuxostat

—— Allopurinol
Febuxostat 1-062 events per 100 patient-years
- Allopurinol 1-438 events per 100 patient-years
S HR 0-75 (95% Cl 0-59-0-95), Pron infercny<0-0001
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FAST- SUBSET ANALYSIS

Following a request by EMA, after CARES study result (Nov.2017), it was
performed an analysis on a subset of FAST patients similar to the ones

recruited in CARES.

The analysis did not show an increased risk of CV outcome in patients
with a baseline history of MI, stroke or acute coronary syndrome.




FAST

Subset analysis

Notably,

no increased

risk of adverse
cardiovascular
events was found in
the FAST subgroup
of patients with
previous myocardial
Infarction, stroke,

or acute coronary
syndrome







J Zuunepaopuata
»2UXVN €LvVOL N EMUTTWON TNC UTTEPOUPLYALULOC OTN cUYXPOVN EMOXN

»Daivetal vol UTIAPYEL CUCYETLON METOEL TNC AVENONC TOU OUPLKOU OEEOC
KOl TOU KapSlayyeltakoU KivOUVOU Kal TNV EKITTWOoN TS VEPPLKAC

AeLtoupylag

»H peBouootatn ival o amoteAeocpATIKA 0TN MElWON TOU oUpPLKOU

0&€0C aTtO TNV AAAOTIOUPLVOAN

»\e cuviotatal n Xpnolpomnoinor tng o€ aoBeveLC UE LOYALULKN

kKapolomaBeLa kat kapdLoKn AVETIAPKELDL



