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Conséquence du depot de cristaux d’'urate de sodium
lieé a une hyperuricémie prolongee dans le sang

Limite de solubilité
6.8 mg/dL (0.40 mmol/L)
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Pourquoi I'uricémie est-elle proche du seuil de solubilité ?

Evolutionary history and metabolic insights of ancient
mammalian uricases
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Pourquoi I'uricemie s’éleve t’elle ?: I'heredité

Most of the genes that
associated with serum
uric acid levels or gout

are involved in the renal

urate-transport system

Nat. Rev. Rheumatol. 2012
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-|lkle: A gemame-wide asseclation analysis of 2622530 Individuals reveals Trans-Ancestry Meta Analysis (Full Cohort)
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Pourquol I'uricémie s’eleve t'elle ?: I'hérédité, I'l.Rénale, les
diuréetiques, I'obésité
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Goutte: une maladie d’origine rénale
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Evaluation of the diet wide contribution to serum urate levels:
meta-analysis of population based cohorts

Tanya | Major. suth X Topiess.” Nhoola Datieth” Torw & Memiman

Alimentation versus Hérédité ?

BMJ 2018

¥ Three diet scores were inversely
associated with serum urate levels

v A fourth was positively associated with
raised serum urate levels

v Each explained <0.3% of variance in SUA levels
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Conclusion: « In contrast with genetic contributions, diet explains very little variation in serum urate levels in the general



Clinlcal and spidemiologicat resaarch

ARD 2018

Relationship between serum urate concentration
and clinically evident incident gout: an individual
participant data analysis

Nicola Dabe, ' Amanda Phiops-Grasn,” Chilstagtss Frasspton * Temina Necal !
Wiliam § Taytor” Tony R Memman®
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Figure 1 Xaplan-Meier plot showing the percentage of participants
who were gout-free over the follow-up period, based on baseline serum
urate categories in mg/dL.
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Eular Recommendation for the diagnosis of Gout

Lovel of Grade of Level of
Recommendations eyidence recommendation  agresment
1 Search for crystals in synovial fluid cr tophus asprates is recommended = every person with suspected gout, because 2b 8 86+10
demmonstration of MSU crystals allows a definitive dagnesis of gout
2 Gout shoud be considered in the diagnosis of any acute arthritis in an adult. When syncvial fluid analysis is not feasible, a 2b 8 86:048
tlinkal diagrosts of gout & supported by the following suggestive features: monoarticular invalvement of 3 foot (especialy
the first MTP) ar ankle joint; previces similar acute arthritis episodes; rapid anset of severe pain and swedling (at its worst
in <24 hours); erythema; male gender and assodated cardiovasoular diseases and hypenuricasmea. These features are haghly
suggestive but not specific for gout.
3 It is strongly recommaended that synovial fluld aspiration and examination for crystals is undertaken i any patient with 3 C 83403
undiagnased nflammatory arthritis.
The diagnosis of gout should not ba made cn the presence of hyperuricaemia alone. 23 8 £9+02
When a dinical diagnosis of gout is uncertain and aysial identification is mot passible, patients should be investigated by 1t A 85110
magng 1o search for MSU crystal deposition and features of any altermative dagnosis,
6 Plain radiographs are indicated 1o search for imaging evidence of MSU crystal deposition but have limited value for the 1b A 82:09

diagrasts of gout flare, Ultrasound scanning <an be mare helpful in establishing a diagnosis in patients with sugpected gout
flare or chronic gouty artfritis by detection of toph mot evident on clinkal examination, or & doube contour sign at cartilage
suriaces, which is highly specific for urate deposits in joints.
7 Risk factors for chronic hyperuncaema showld be searched for in every persan with gout, speadically: chronic kidney disease; 12 A 82:13
overweight, medications (including diuretics, low-dose aspirin, cydospoeine, tacrolimus); comsumption of excess alcobol
{particularly beer and spirits), non-diet sodas, meat and shellfish,

8 Systematic assessment for the presence of assodated comarbidities in people with gout is recommended, inclxding obeity, 13 A 87406
renal imparment, hypertension, schaemic heart disease, heart failure, diabetes and dyslipidaema.
MSLL monosodium urte; MTF, metatarsophatangest

2 Richette P et &. Ann Bheumn O 2019.0:1-8 dor:10.1136nntheumdis-2019-215315
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When a clinical diagnosis of gout is uncertain and crystal identification is not possible, patients should be investigated by imaging to search for MSU crystal deposition and features of any
alternative diagnosis.

For patients with atypical clinical features and in whom crystal identification is not feasible,
the task force recommends the use of conventional and/or advanced imaging techniques to
help the physician diagnose gout.

UltraSound DECT Conventional CT MRI

The DC sign

overall US offers the best potential for
diagnosing gout

Chhana et al; ARD 2018

All can detect urate deposition, tophi and bone erosion



]AExcess comorbidities in gout:
‘the causal paradigm and pleiotropic
\ approaches to care

; Hyon K. Choi®' %44, Natalle McCarmick® 7 ** and Chio Yokose'?*

Nature Review Rheumatology
2022
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Clinical and epidemiological research

EXTENDED REPORT
Z Comorbidities in patients with gout prior to and
OPENACCESS  following diagnosis: case-control study

Chang-Fu Kuo,'* Matthew ) Grainge,” Christian Mallen,* Weiya Zhang,'
Michael Doherty’

There were 39 111 patients with incident gout and 39 111 matched controls identified from the UK
Clinical Practice Research Data-link.

The risk of developing new comorbidity is higher in patients with incident gout than in the general population
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This suggests that gout increases the risk of developing comorbidities



Mendelian randomization studies

To reduce effects of potential confounders
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To test the hypothesis that SUA levels are causally associated with
comorbidities
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Association of plasma uric acid with ischaemic heart
disease and blood pressure: mendelian randomisation
analysis of two large cohorts
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Data were collected from two large prospective cohort studies in
Denmark (n=58 072 and 10 602 eligible participants, respectively)
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Mendelian randomisation estimates found no evidence of causal effects of either uric acid or hyperuricaemia on
risk of either ischaemic heart disease or raised blood pressure.



"Excess comorbidities in gout:
‘the causal paradigm and pleiotropic
‘approaches to care

' Hyon K. Choi@' %43, Natalle McCormick® ' ** and Chio Yokose'?* —

Nature Rheum, 2021 B

Pas de causalité entre uricémie et IR —=

Causalité « reverse » entre uricémie ‘
et CV

Table 1| Mendelian randomization studies assessing causal relationships between serum urate and CMR
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Serum Urate Lowering with Allopurinol and
in Type 1 Drabetes
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“ ORIGINAL ARTICLE ”

Effects of Allopurinol on the Progression
of Chronic Kidney Disease

SunilV. Badve, Ph.D., Elaine M. Pascoe, M.Bicstat, Anushree Tiku, M.B_ 8S
Ned Boudvilla, D Med | Fiana C. Brown, Ph D Alan Cass, Ph.D,
Philip Clarke, Ph D, Nicols Dalbeth, M.D, Richard O. Gay. M D,
Janak R. de Zoysa, M.B., Ch.8_ Bettina Dougtas, M.N_, Randall Faull, Ph.D.,
Dawnd C Harris, M.D_ Carmel M. Mawley, M.Med Scl
Graham R.D. Jones. D.Phil, John Kanellis, Ph.D., Suctonia C. Palmer, Ph.D
Viado Perkowvic, Ph.D,, Gopala K Rangan, Ph.D., Donna Reldiingar, M.P.H
Laura Robison, E.Sc, Robert ). Walker, MDD, Giles Walters, M D,
and David W. Johnson, Ph.D,, for the CKD-FIX Study Investigaiors™

ABSTRACT

BACKONOUHE
Elevated serum unite levels are § with progression of chronic kidney dis-
ease, Whether uranelowering treatment with alloparinol can attenaite the decline
of the estimared glomerular fileration rare (¢GER) in parients with chronic kidney
disease who are at risk for progression is aot known.

METHODS
In this randomized, conrrolled tral, we randomly assigned aduls with stage 3 or 4
chronic Kidney disease and no history of gout who had a urinary albumin:creatinine
ratio of 265 o higher twith albamin measured in milligrams and crearinine in grams)
or an eGFR decrease of at least 3.0 ml per minute per 173 m” of body-surface area in
the proecedimg year 1o reccive allopurinal (100 to 300 mg daily) or placcha, The pr
trary outcome wis the change in eGFR from rndomization o wzzk 104, calmhned

with the Chronic Kidoey Disease Epidemioiogy Callat i q
wESULTS
il Wats g by of slow i after 369 of 620 intended

patients were mndom!y assigned to receive allopurinel (185 pﬂnalm or plnc:bo
(184 patienss). Three patients per group withdeew i di after o,
The remaining 363 patients (mean ¢GFR, 31.7 ml per minute per 1.73 m'; median
urine albumin:creatinine ratio, 716.%; mean serum urare level, 8.2 mg per decilirer)
were included in the assessment of the pelmary outcome. The change in ¢GFR did
nor differ sigmificanty berween the allopurinal group and the placeba groap (3,33 ml
per minute per 173 m? per year [95% confidence inteeval [CT), —4.11 10 —2.55] and
~3.23 ml per minute per 1.73 m’ per year {95% CI, =398 o ~2.47], respectively:
mean difference, <010 ml per minute per 1,73 m? per year [95% CI, <1.18 to 0,97 ];
P=0.87). Serius adverse events were reported in B4 of 162 patients @6%) In the
allopurino! group and in 79 of 181 patients (24%) in the plicebo group.
CONCLUSIONY

[n pats with chronic kidaey di and a high risk of progression, urate
lowering treatment with allopurinol did not slow the decline in ¢GFR as compared
with placebo, (Funded by the National Health and Medical Research Coundl of
Australia and the Health Research Council of New Zealand; CKD-FIX Australian
New Zealand Clinical Trials Registry number, ACTRN12611000791932.)
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Patients: CKD 3 et 4

ORIGINAL ARTICLE

Critere de jugement: Delta eGFR a 2 ans

Effects of Allopurinol on the Progression

Allopurinol: Titration 100 mg/mois pendant 3 mois.
of Chronic Kidney Disease

Table 1. Deroographic sd Chaical Oharacienistics of the Patisnts of Baseline
Alspurised Pas: Total

Characieristie IN=132) |N=181) (N=36%5 55+
Age —yr 23028 244129 344122 54
Formade ves — e (%) 58] LRI ns N 134
Ryce of #fAns paawp — nos (NH W

White Ly ey D208 'E

Auntralins Aborigizal or Tormes Steak Isander i LaL) 40 o 314

Pew Tadand Maoe i B wmm = 40 T T —

Asin a4 nm 1005 i 25 B -

Cther 129 uay 40111y E = Flacebo
Wiedhun bach-rans Indm (10R) 1 30 (26-16 MR- W20 =
Bood gressirn — mm Hh 3 279 ) Allopuring!

Sptdic (ST & 14224300 (BN L] a 26+ 1 :'_ 1

Duntolic TeRalll 7654122 Mrale 3 s ¥
Primorny causs of bideey dasase — no, (%)

Oubsetc kdhey Sivease 73 41 w3 388 4% 24

Monchatwiic bidrey disane 107 {55 " o B (3% 214
Déabetes meltus — no (%) 104 §57) 96159 2015 0oy ' . ' . . v '
Hyperecaisn — m (%) 172 Yy PR L) 44 0 e M A0 6 n = L4
Codovavisle darase — no. (%) 33 33) 1 2z 1% Weeks since Randomization
S7M4 gualtte-ob e summary soored a8 52187 (INPSE R WI+155% No, of Pationts
Raceiang ACE inhitiior — no. 1% {39 %540 16 (4 Mscebo 131 174 183 164 156 157 149 a2
Recorang ARN — na. (%) &1483) A R 210 (16) Mlopurinol 132 m 1w 165 164 152 144 i
aGPR—mliming1 73 n? 017 113124 117120
Med i ivmnary abum oot vine rathe 083 T1s9 1169 1169 Figure 1, Effect ofAlopurlno! on Estimated Glomerular Filtration Rate (eGFR).

s peso-amn et The effects of allopurinet and placebo on the «GFR are shawn. | bars indicate 95% confidence intervals.
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& Lancet 2022; 400: 1195-205
Allopurinol versus usual care in UK patients with ischaemic " ®

heart disease (ALL-HEART): a multicentre, prospective, o
randomised, open-label, blinded-endpoint trial

S SMadevie. Custopher | Hawhey Llan Ford Nicole Geeendra, Fippo Pgezent Amp Rogers, Afas D Struthers, Alan G Begg LW m
Arthony | Avry. Jaspol S Tagger Andrew Waker Swronne L Buce, Mebecra ) e foanfer S Dumblten, Sevfian O Rocke, jonsthes N Townmd
Lewss D Ritctve Thomas M MocDonabt so betaf of the ALLHEART Sty Group®

100 ¥ = Allopurinol group
/

— Usual care group
204
Z
9 157
B
g
g 10 -‘
-
&
HE 1.04 {95% C1 0-B9-1-21); p=0-65
0 L] L L I | 1 1
0 1 2 3 - 5 6 7
Tirme f g i
NuUsBar Atk ime from randomisation (years)

Allcpurinolgrovp 2853 2681 2556 2419 2148 1140 502 151
Usual caregroup 2868 2790 2676 2579 2367 1280 655 210

Figure 2: Cumulative incidence functions for the primary composite endpoint
of non-fatal myocardial infarction, non-fatal stroke, or cardiovascular death
analysed in the modified intention-to-treat population

The figure was adjusted for the competing risk of deaths not included in the
endpoint. HR=hazard ratio.



EULAR RECOMMENDATION FOR THE MANAGEMENT OF FLARES
IN PATIENTS WITH GOUT

Treat as early as possible @)

Education about the disease W
Individualised lifestyle advice (®
Screening for comorbidities
and current medications (€.2)

Renal failure
Avoid i ; Avoid colchicine @
colchicine Therapeutic options @)
NS;TS © depending on the severity, the
s number of affected joints and
duration of attack
Colchicine @ NSAID @ Prednisolone @ 1A
(1 mg followed (classic or coxibs (30-35 mg/d for 5 days) Injections of
1 hour later by 0.5mg) + PPI Corticosteroid

if appropriate)

Contra-indications
to colchicine, NSAIDs and
corticosteroid (oral and
injectable)

Resolution of flare




High Versus Low Dosing of Oral Colchicine for Une faible dose
Early Acute Gout Flare eSt efflcace

Twenty-Four-Hour Outcome of the First Multicenter, Randomized, Double-
Blind, Placebo-Controlied, Parallel-Group, Dose-Comparison Colchicine Study

RCT comparing 2 dosages given early (<12h), versus placebo. N= 180 patients
1.8 mg/d (1.2 + 0.6 1h after) is as efficient and better tolerated than 4.8 mg/d (1.2 + 0.6/h x
6

) Response to treatment: pain<50% at 24h
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High dose Low dose Placebo :
a _ _ El El gastro- Diarrhea Nausea
(n=52) (n=74) (n=58) intestin
M High dose (n = 52) M Low dose (n = 74) I 1 Placebo (n = 59)

Terkeltaub et al Arthritis Rheum 2010



Colchicine: twiérance trés variable d'un individu & rautre

- Excrétion rénale: 20% de la clairance totale
- Pas éliminée par la dialyse
Novel Evidence-Based Colehicine Dose-Reduction Algorithm to
Predict and Prevent Colchicine Toxicity in the Presence of
Cytochrome P450 3A4/P-Glycoprotein Inhibitors

Rewert A Terkeltsgh,' Danicl E. Funst,” Jemifor L. IhGiesemn

Karin A, Kixk,” and Matthew W Daris?
AR 2011

3 facteurs de risque d’intolérance

AUC (50% C1)

1. Interactions médical_——)
2. Insufficance hépatique e
3. Insufficance rénale 1‘ T T

> Cyclosporin
> Clarithromycin

L : > Diltiazem
Diminution de la posologie

Alternatives



Crystal arthropathies

@ CLINICAL SCIENCE ARD 2020
Open-label randomised pragmatic trial (CONTACT)

comparing naproxen and low-dose colchicine for the

treatment of gout flares in primary care

Edward Roddy @ ,** Kris Clarkson, ™ Milica Blagojevic-Bucknall & 14
Rajnikant Mehta Raymom Opponq Anthony Avery Elaine M Hav

Carl Heneghan Liz Hanshnmo  Julie Homer Gemma Huqhes. " Sue Jowert,"
Martyn Lewis, ' Paul Little® katen McCartney,’ Kamaw R Mahtani’ David Nunan,’
Mirlam Santer,® Sam Williams ® Christian D Malien'

OPEN ACCESS
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