
Goutte et MRC  
Où en est-on en 2026 ? 

Pierre Bataille
Service de Néphrologie 

Hôpital de Boulogne sur Mer

SFNDT, 18 Juin 2026



Liens d’intérêts

• Intervention pour Gilead, Böringher Ingelheim, CLC Vifor
• Santor Editions : Nephro.fr



Plan 

• Epidémiologie 
• Aspects cliniques et diagnostiques
• Traiter l’accès goutteux en présence d’une MRC
• Prévenir l’accès goutteux (Recommandations françaises de 2023)
• Ne seront pas traités les néphropathies génétiques (NTIAD) associées 

à la goutte, les comorbidités et la goutte réfractaire



Introduc4on

ØArthrite inflammatoire la plus courante caractérisée 
      par une réponse inflammatoire à l'urate monosodique (UMS).

Ø Formation cristalline à 35° lorsque l’uricémie (HU) > 60 mg/

Ø Surtout après 50 ans , mais goutte à début précoce  (GDP) ( avant 40 ans) possible

Ø Associations comorbides : pathologies cardiovasculaires, syndrome CKM,HTA
      Diabète type 2



Ques4ons 

ü Prévalence de la goutte en France ?

ü Pourquoi la gouWe est- elle plus fréquente dans certaines régions du globe
     et au cours de la MRC ? 



Epidémiologie (1) 
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age-standardised YLD rate of gout and level of 
development, with high-income regions showing higher 
YLD rates and a greater change since 1990 than low-
income and middle-income regions (table).

Globally, in 2020, high BMI accounted for 34·3% 
(95% UI 27·7–40·6) of the YLDs due to gout and kidney 
dysfunction accounted for 11·8% (9·3–14·2). YLDs 
attributable to risk factors were higher in females than in 
males for high BMI (36·2% [29·5–42·9] vs 33·6% 
[27·0–39·8]) and for kidney dysfunction (14·6% 
[11·5–17·2] vs 11·3% [8·9–13·6]). The high BMI-
attributable burden of gout ranged from 20·2% 
(16·7–24·3) in south Asia to 46·6% (37·7–54·9) in 

high-income North America. The attributable gout 
burden for kidney dysfunction ranged from 7·0% 
(5·4–8·6) in eastern sub-Saharan Africa to 18·8% 
(15·1–22·4) in central sub-Saharan Africa (appendix p 19).

In 2050, there will be an estimated 95·8 million 
(95% UI 81·1–116) prevalent cases of gout globally, an 
increase of 72·6% (54·9–100·3) from 2020 to 2050 
(figure 3; appendix p 20). Age-standardised gout 
prevalence in 2050 is forecast to be 667 (531–830) per 
100 000 population. In 2050, high-income North America 
(1780 [1520–2150] per 100 000) is estimated to have the 
highest age-standardised prevalence of gout and central 
Latin America (206 [169–248] per 100 000) will have the 
lowest age-standardised prevalence (appendix p 20).

A decomposition analysis by region shows the 
relative contribution of population growth, population 
ageing, and changes in prevalence to the forecast 
increase in cases across regions (figure 3). Overall, 
approximately 0·6% of the forecasted increase in case 
numbers was due to changes in the prevalence of gout. 
Regionally, the increase in case numbers due to the 
increase in the prevalence of gout ranged from 2·7% in 
high-income North America to 38·2% in eastern sub-
Saharan Africa. 

The greatest contribution to forecast cases of gout are 
population ageing and population growth. Population 
growth was the largest contributor to gout prevalence in 
Oceania and the regions of sub-Saharan Africa, while 

Figure 1: Global prevalence of gout by age and sex in 2020
Shaded areas represent 95% uncertainty intervals.
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Figure 2: Age-standardised prevalence of gout by country for male and female sexes combined and all ages in 2020
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Figure 2: Age-standardised prevalence of gout by country for male and female sexes combined and all ages in 2020
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Différences entre Pays  : désordres métaboliques et  impact de la généAque
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Epidémiologie: Goutte et MRC

patients with gout). Other gout medications such as tisopurine,
probenecid, sulfinpyrazone and isobromindione were not used
by any patient. Figure 1 shows that the proportion of patients
with gout increases with lower eGFR, but even at eGFR within
the normal range, a substantial fraction of patients with gout are
not treated. Moreover, of all gout patients using a urate-lowering
therapy, 47.2% still had hyperuricaemia. Supplementary data,
Figure S1 shows that individuals not currently taking any gout
medication had generally higher levels of eGFR than individuals
who were taking gout medication, consistent with the prescrip-
tion of gout medication in response to an increase in serum urate
concentrations at lower levels of GFR. Individuals with gout had
lower eGFR compared with individuals without, a finding that
was observed overall and also among those not currently taking
any gout medication.

Distribution of serum urate concentrations
and gout prevalence
The distribution of serum urate concentrations is shown

across the range of eGFR (Supplementary data, Figure S2A)
and UACR values (Supplementary data, Figure S2B). While
serum urate concentrations showed a negative correlation with

eGFR (Pearson correlation coefficient −0.254, P < 0.0001),
there was no relevant correlation with UACR (Pearson correl-
ation coefficient 0.037, P = 0.011). The good fit of the linear

Table 1. Characteristics of the GCKD population by gout status

Characteristic Overall (n = 5085) No gout (n = 3847) Gout (n = 1238) P value n

Serum urate, mg/dL 7.21 ± 1.91 7.20 ± 1.91 7.22 ± 1.93 0.685 5085
Hyperuricaemia 61.0% 62.2% 57.4% 0.003 5085
Gout medication use 32.5% 20.7% 69.3% <0.001 5085
Female 39.9% 44.5% 25.7% <0.001 5085
Postmenopausal 80.0% 77.9% 91.1% <0.001 1989
Age, years 60.1 ± 12.0 59.1 ± 12.6 63.1 ± 9.0 <0.001 5085
BMI, kg/m2 29.8 ± 6.0 29.2 ± 5.8 31.5 ± 6.1 <0.001 5028
Obesity 42.8% 38.8% 55.4% <0.001 5028
Waist-to-hip ratio 0.94 ± 0.09 0.93 ± 0.09 0.97 ± 0.08 <0.001 4945
Systolic blood pressure, mmHg 139.5 ± 20.3 138.8 ± 20.1 141.4 ± 20.9 <0.001 5056
Cholesterol, mg/dL 211.4 ± 53.0 213.2 ± 53.3 206.0 ± 51.5 <0.001 5083
HDL cholesterol, mg/dL 52.0 ± 18.2 53.5 ± 18.5 47.2 ± 16.2 <0.001 5080
Triglycerides, mg/dL 168.4 (118.0, 239.9) 161.8 (114.0, 230.6) 192.4 (131.0, 270.1) <0.001 5076
CRP, mg/L 2.3 (1.0, 5.0) 2.1 (1.0, 4.6) 3.0 (1.4, 6.5) <0.001 5082
Diabetes 36.8% 33.8% 46.3% <0.001 5085
Coronary heart disease 19.8% 17.6% 26.7% <0.001 5085
Hypertension 95.1% 94.3% 97.4% <0.001 5085
Alcohol intake, moderate to large amount 18.9% 17.3% 24.0% <0.001 5057
ACE inhibitor use 47.1% 47.0% 47.6% 0.711 5085
Angiotensin receptor blocker use 38.9% 38.1% 41.2% 0.053 5085
Diuretics use 60.2% 56.0% 73.3% <0.001 5085
UACR, mg/g 50.9 (9.6, 391.3) 48.8 (9.4, 385.4) 60.3 (10.0, 405.7) 0.989 5085
eGFR, mL/min/1.73 m2 49.4 ± 18.2 50.9 ± 19.0 44.9 ± 14.9 <0.001 5085

Numbers are mean and SD or proportion. For triglycerides, UACR and CRP, median and the 25th and 75th percentile are shown.

Table 2. Prevalence of uric acid lowering medication intake

Medications Overall (n = 5085) No gout (n = 3847) Gout (n = 1238) P value ATC code

Any gout medication 32.5% (1653) 20.7% (795) 69.3% (858) <0.001 M04
Uricostatics 31.4% (1598) 20.0% (769) 67.0% (829) <0.001 M04AA
Allopurinol 30.7% (1562) 19.7% (757) 65.0% (805) <0.001 M04AA01; M04AA51
Febuxostat 0.77% (39) 0.31% (12) 2.18% (27) <0.001 M04AA03

Uricosurics 1.2% (62) 0.70% (27) 2.8% (35) <0.001 M04AB
Benzbromarone 1.2% (62) 0.70% (27) 2.8% (35) <0.001 M04AB03

Colchicine 0.41% (21) 0.05% (2) 1.5% (19) <0.001 M04AC01

F IGURE 1 : Linear spline graph of the proportion of the GCKD
baseline population with gout (solid line) or hyperuricaemia (dashed
line), stratified by the current use of gout medication, according to
eGFR. The distribution of eGFR among all GCKD participants is
shown as a histogram.
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GCKD (2)

(26.8%), glomerulonephritis (18.1%) and diabetes (12%), although for a large proportion the
primary cause was classified as unknown in 13.6%.

Prevalence of gout

The overall prevalence of gout in the entire cohort was 16.6% and increased significantly from
7.5% in CKD stages 1–2 to 22.8% in CKD stages 4–5, p< 0.005 (Fig 1). When gout was defined

Table 1. (Continued)

Variable n Overall Cohort
(n = 522)

Stage 1–2
(n = 142)

Stage 3
(n = 176)

Stage 4–5
(n = 139)

P-value

Prescribed Medications (%)

ACE-I 114 (21.8) 37.0 (26.1) 45.0 (25.6) 21.0 (15.1) 0.040

ARB 93 (17.8) 27.0 (19.0) 34.0 (19.3) 26.0 (18.7) 0.999

ACE-I & ARB 11 (2.1) 3.0 (2.1) 6.0 (3.4) 1.0 (0.7) 0.290

ACE-I or ARB 196 (37.5) 61.0 (43.0) 73.0 (41.5) 46.0 (33.1) 0.187

Aspirin 169 (32.4) 34.0 (23.9) 59.0 (33.5) 63.0 (45.3) 0.001

Beta- blocker 147 (28.2) 36.0 (25.4) 52.0 (29.5) 47.0 (33.8) 0.297

Calcium blocker 152 (29.1) 32.0 (22.5) 52.0 (29.5) 50.0 (36.0) 0.045

Diuretic 121 (23.2) 17.0 (12.0) 37.0 (21.0) 54.0 (38.8) <0.001

Statin 169 (32.4) 36.0 (25.4) 64.0 (36.4) 57.0 (41.0) 0.016

Vasodilator 18 (3.4) 2.0 (1.4) 7.0 (4.0) 8.0 (5.8) 0.134

Gout-specific medications (%)

Urate lowering therapies 53 (10.2) 5.0 (3.5) 17.0 (9.7) 24.0 (17.3) <0.001

Allopurinol 49 (9.4) 4.0 (2.8) 15.0 (8.5) 23.0 (16.5) 0.001

Febuxostat 4 (0.8) 1.0 (0.7) 2.0 (1.1) 1.0 (0.7) 0.999

Acute Flare /flare prophylaxis
Colchicine 4 (0.8) 0.0 (0.0) 2.0 (1.1) 0.0 (0.0) 0.340

Corticosteroid 21 (4.0) 5.0 (3.5) 11.0 (6.2) 2.0 (1.4) 0.093

NSAIDs 4 (0.8) 2.0 (1.4) 1.0 (0.6) 0.0 (0.0) 0.507

PKD, polycystic kidney disease; BP, blood pressure; LDL, low-density lipoprotein; HDL, high-density lipoprotein; ACE-I, angiotensin-converting enzyme inhibitor;

ARB, angiotensin receptor blocker; NSAID, non-steroidal anti-inflammatory medication

https://doi.org/10.1371/journal.pone.0210487.t001

Fig 1. Prevalence of gout by CKD stage and age group. (a) Prevalence of gout by CKD stage groups (b) Prevalence of
gout by age group; a proportional trend test was used to assess the linear trend in the proportion of gout cases across
age categories.

https://doi.org/10.1371/journal.pone.0210487.g001

Prevalence and treatment of gout in CKD in the Irish health system: A national study

PLOSONE | https://doi.org/10.1371/journal.pone.0210487 January 25, 2019 5 / 14

Irlande (1) 

1) Mohammed E, Plos One, 2019;  2) Jing J, Nephrol Dial Transplant, 2015



Risque de goutte en fonction de l’uricémie

Dalbeth N, Ann Rheum Dis, 2018 

18 889 sujets sans goutte 
Suivi médian 11,2 ans 
212 363 patient-années

Uricémie  Risque Annuel 

< 60 mg/L Très faible < 1%

60-69 mg/L Faible ≈ 1%

70-79 mg/L Modéré ≈ 2 à 3%

80-89 mg/L Elevé ≈ 4 à 7%

90-99 mg/L Très élevé ≈ 10 à 15%

≥ 100 mg/L Souvent ≈ 20 à 30%

Ø Autres facteurs influant sur la solubilité de l’acide urique

Normative Aging Study



Goutte et MRC, Physiopathologie 

Purines 

Hypoxanthine 

Xanthine 

Acide Urique 

XO

XO 

XO

Hyperuricémie > 360 µmol/L
Surproduction ≈ 10%

Défaut d’excrétion ≈ 90%

Au cours de la MRC 
↓ de l’excrétion des urates avec baisse du DFG

Prévalence élevée: Obésité, Résistance à l’insuline, DT2

Génétique et Transporteurs tubulaires des Urates 



Goutte, Hyperuricémie et DFG,NAHNES 2010 

Among those with gout, the age-standardized proportion of
participants with normal renal function was 50% (43%, 58%)
among men and 26% (16%, 38%) among women (Table 5). The
proportion of people with severe renal impairment among women
was more than 6 times the corresponding proportion among men.

Such a gender disparity was not apparent with respect to
hyperuricemia.
Results of logistic regression models are shown in Table 6. A

substantial increase in the odds ratios for hyperuricemia and gout
was noted with lower eGFR. Information on alcohol consumption
was only available for 3,600 participants. Additional adjustment

Figure 2. Bivariate association between estimated glomerular filtration rate and serum urate concentrations. The curves based on
mean serum urate concentration vs. eGFR were fitted by locally weighted scatterplot smoothing (lowess) regressions using unweighted data.
Conversion factors for units: serum urate in mg/dL to mmole/L,6 59.48.
doi:10.1371/journal.pone.0050046.g002

Table 3. Overall prevalence of gout, hyperuricemia and renal impairment in the NHANES 2009–10.a

Number of observations
in the dataset

Population Estimate
millions

Unadjusted Prevalence,
% (95% confidence interval)

Age Standardized Prevalence,
% (95% confidence interval)

Gout 277 8.1 3.8 (3.0, 4.7) 4.3 (3.6, 5.2)

Hyperuricemia 1171 37.9 18.7 (17.1, 20.3) 19.3 (17.8, 20.9)

Renal Impairment

None 4543 122.7 60.3 (57.2, 63.3) 56.1 (54.4, 57.7)

Mild 1804 67.1 33.0 (30.5, 35.5) 36.5 (34.7, 38.4))

Moderate 449 12.1 6.0 (5.1, 7.0) 6.7 (5.8, 7.7)

Severe 64 1.5 0.8 (0.5, 1.1) 0.7 (0.4, 1.3)

aNo exclusions.
doi:10.1371/journal.pone.0050046.t003

Gout in Renal Impairment

PLOS ONE | www.plosone.org 5 November 2012 | Volume 7 | Issue 11 | e50046

renal impairment except in the severe renal impairment
category, where there were too few Hispanics with gout for a
reliable estimate. Among the other ethnic categories, increasing

severity of renal impairment was associated with higher
prevalence rates of gout, except in those with diabetes and
those with metabolic syndrome.

Table 2. Estimates of number of people with gout and hyperuricemia, in millions, by renal impairment status.a

Goutb Hyperuricemiac

Severity of Renal Impairment Severity of Renal Impairment

None Mild Moderate Severe None Mild Moderate Severe

Overall 1.72 3.83 1.61 0.42 16 15 6 1

Age

20–40 0.44 0.14 ,0.1 ,0.1 8.37 2.44 ,0.1 ,0.1

40–65 1.16 1.49 0.26 ,0.1 7.40 7.60 1.50 ,0.1

65+ 0.12 2.19 1.27 0.38 0.30 4.60 4.80 0.78

Gender

Men 1.52 2.45 1.01 0.24 11.10 8.80 2.20 0.20

Women 0.20 1.38 0.60 0.18 4.90 5.90 1.20 0.68

Ethnicity

Whites 1.30 3.20 1.30 0.33 1.03 11.00 5.02 0.65

Hispanics ,0.1 0.10 ,0.1 ,0.1 2.20 1.10 0.33 ,0.1

African Americans 0.26 0.41 0.15 ,0.1 2.21 1.54 0.77 0.13

Others 0.10 ,0.1 0.11 ,0.1 1.40 0.93 0.29 ,0.1

aKidney disease classified based on estimated glomerular filtration rates (normal .= 90; mild 60–89; moderate 30–59 severe ,30 mL/min/1.73 m2).
bGout was defined as self-reported by physician/provider diagnosis. See methods section for details.
cHyperuricemia was defined as serum urate .7.0 mg/dL (.416 micromoles/L) for men and .6.0 mg/dL (.357 micromoles/L).
doi:10.1371/journal.pone.0050046.t002

Figure 1. Age-standardized prevalence rates of gout and hyperuricemia. Gout was defined as self-reported physician/provider diagnosis.
Hyperuricemia was defined as serum urate .7.0 mg/dL for men and .6 mg/dL for women. Trend tests performed by survey weighted logistic
regressions where age and estimated glomerular filtration rates were utilized as continuous measures were statistically significant in both the cases
(p,0.001). Conversion factors for units: serum urate in mg/dL to mmole/L,6 59.48.
doi:10.1371/journal.pone.0050046.g001

Gout in Renal Impairment

PLOS ONE | www.plosone.org 4 November 2012 | Volume 7 | Issue 11 | e50046

Krishnan E, Plos One 2012



Importance de la génétique

Introduction
La goutte est la cause d'arthrite inflammatoire la plus répandue
au monde [1,2]. Elle provoque des crises d'arthrite extrêmement
douloureuses dues à la réponse inflammatoire aux dépôts de
cristaux d'urate monosodique (UMS) dans les articulations [3].
Ces cristaux se forment lorsque les taux d'urate sérique (US)
soluble dépassent de façon prolongée le seuil de saturation de
6,0 mg/dL au-dessus duquel l'acide urique cristallise à 35 8C
(température des articulations périphériques), définissant
l'hyperuricémie (HU) [4]. Il s'agit d'un processus lent, et l'HU
doit persister pendant une longue période pour que les symp-
tômes de goutte apparaissent, en général à la cinquantaine. On
parle de « goutte à début précoce » (GDP) lorsque les symp-
tômes surviennent avant l'âge de 30 ou 40 ans, selon les études.
L'apparition de la goutte à un âge inhabituellement jeune
résulte probablement de deux causes concomitantes :
une HU débutant plus tôt et un système immunitaire plus réactif
à la présence de cristaux d'UMS.
L'objectif de cette revue narrative est de couvrir les causes de la
GDP, son association avec des comorbidités spécifiques, son
phénotype clinique, son pronostic et les options thérapeutiques.

Épidémiologie
Parmi les nombreux patients atteints de goutte, ceux qui pré-
sentent une GDP sont une minorité et leur nombre varie selon
les pays et les origines ethniques [2]. Plus la prévalence de la
goutte est importante et plus la proportion de patients chez
lesquels elle apparaît tôt dans la vie est élevée (figure 1).
L'épidémiologie de la GDP est difficile à déterminer pour deux
raisons : la première est que l'âge des premiers symptômes est
souvent absent des grandes bases de données et la seconde est
que le groupe des patients atteints de GDP inclut uniquement
des personnes jeunes (moins de 40 ans). En effet, les partici-
pants qui ont plus de 40 ans au moment de l'inclusion, même si
leur goutte a débuté tôt, sont par défaut inclus dans le groupe de
la goutte commune, ce qui peut sous-estimer la prévalence de la
GDP.

Europe
En Europe, la GDP est une présentation clinique rare dans les
études épidémiologiques. En France, la prévalence de la goutte
est estimée à 0,9 % (IC 95 % 0,8–1,2) et celle de la GDP dans la
tranche d'âge 18–40 ans serait d'environ 0,2 % chez les hommes
et 0 % chez les femmes, mais les chiffres exacts ne sont pas

connus [5]. Selon une étude britannique, la prévalence de la
goutte chez les 35–39 ans était d'environ 1 % en 2012, à compa-
rer à une prévalence générale de 2,49 % (IC 95 % 2,48–2,51) [6].
Dans le sud de la Suède, la prévalence de la GDP chez les 18–
34 ans était de 0,08 % (IC 95 % 0,07–0,09), contre 1,69 % (IC
95 % 1,66–1,71) dans la population générale de 1 013 076 habi-
tants [7]. En Italie, la prévalence de la goutte chez les 18–35 ans
était de 0,3 % et celle de l'HU (> 6 mg/dL) de 2,0 %, à comparer
à une prévalence nationale de 0,9 % pour la goutte et de 11,9 %
pour l'HU en 2009 [8].

Amérique
Aux États-Unis, l'enquête nationale d'évaluation de la santé et
de la nutrition NHANES (National Health and Nutrition Examina-
tion Survey) menée en 2015–2016 a montré que parmi les
9,2 millions d'Américains atteints de goutte–correspondant
à une prévalence de 3,9 % (IC 95 % 3,3–4,7), 560 000 avaient
moins de 40 ans, soit une prévalence de 0,7 % (IC 95 % 0,3–1,5)
chez les 20–39 ans [9]. Dans cette tranche d'âge, la prévalence
de l'HU > 7,0 mg/dL était de 11,3 % (IC 95 % 9,1–14,1), ce qui
correspond à 9,6 millions de personnes sur un total de 27,9 mil-
lions présentant une HU, tandis qu'une définition plus récente

the highest prevalence of gout overall. The clinical presentation and severity of gout are broadly
similar between EOG and common gout, although a longer disease duration exacerbates the
disease, which more often tends to become polyarticular. Patients suffering from EOG develop
metabolic comorbidities commonly associated with gout earlier in life, although those tend to be
less frequent at the time of diagnosis. Some international guidelines recommend early treatment
of EOG patients with urate-lowering therapies.

Figure 1
Contribution de la goutte à début précoce à la prévalence de la
goutte dans la population générale des États-Unis, de la France,
de la Polynésie française, d'Aotearoa Nouvelle-Zélande, de
Taïwan et du Japon

T. Pascart, V. Ducoulombier, C. Jauffret

tome xx > n8x > xx 2025
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70% hyperuricémiques Ø  Importance des Variants associés à l’excrétion des urates
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Figure 3: Renal urate handling. Left panel: tubular handling of urate with segmental reabsorption (S1 segment), secretion (S2 segment) and partial 
reabsorption (S3 segment). Percentages refer to the amount of !ltered urate. Right panel: transport processes involved in reabsorption of urate (upper 
part of !gure) or secretion (lower part). U, urate; C, carboxylates; DC, dicarboxylates. 
showing that loss-of-function variants in SLC22A12 (URAT1) cause 
hypouricemia and urate kidney stones while inactivating vari- 
ants and single nucleotide polymorphisms in ABCG2 associate 
with higher serum uric acid levels and gout [24 ]. Dysregulation of 
urate transporters in metabolic disease such as diabetes causes 
an imbalance between reabsorptive and secretory mechanisms, 
and contributes to hyperuricemia and elevated risk for gout [25 ]. 

Treatment of gout and hyperuricemia includes also inhibition 
of renal urate reabsorption with uricosuric drugs such as benzbro- 
marone or probenecid that competitively inhibit urate reabsorp- 
tion. However, more recently, sale and use of benzbromarone has 
been stopped in various countries due to its liver toxicity [25 ]. Also, 
some renin–angiotensin–aldosterone system inhibitors such as 
losartan act as unspeci!c inhibitors of urate transporters and can 
increase urate excretion. A speci!c inhibitor of URAT1 (SLC22A12), 
lesinurad was developed but taken from market after an increas- 
ing incidence of acute kidney injury linked to this drug. Lower dose 
of lesinurad had also no clear clinical bene!ts for hyperuricema 
and gout [25 ]. The alternative URAT1 inhibitor dotinurad has been 
shown to reduce serum urate levels but is currently approved for 
the treatment of hyperuricemia in only some countries [25 ]. 

CKD is often associated with hyperuricemia and it has been as- 
sumed based on animal experiments that serum urate-lowering 
therapies may provide a bene!t to patients with CKD. How- 
ever, two larger placebo-controlled trials, the Preventing Early Re- 
nal Loss in Diabetes (PERL) and Slowing of Kidney Disease Pro- 
gression from the Inhibition of Xanthine Oxidase (CKD-FIX) tri- 
als, showed no bene!t of adding allopurinol to standard treat- 
ment [26 ]. The randomized placebo controlled Study of verinu- 
rAd and alloPurinol in Patients with cHronic kIdney disease and 

hyperuRicaEmia (SAPPHIRE) trial tested the combination of al- 
lopurinol and the URAT1 inhibitor verinurad to reduce albumin- 
uria and preserve eGFR in hyperuricemic patients with eGFR 
≥25 mL/min/1.73 m2 , and a urinary albumin–creatinine ratio 30–
5000 mg/g over 34 weeks, and found no evidence for a positive 
effect except for lowering serum urate levels [27 ]. 

Retrospective analysis of patients with diabetes receiving 
SGLT2 inhibitors demonstrate also strong uricosuric effects that 
are likely indirect due to the effect of high urinary glucose levels of 
GLUT9 [25 ]. However, SGLT2 inhibitors may not increase the risk 
for urate stones as urine pH tends to become more alkaline and 
diluted thereby reducing the propensity to form urate crystals. 

Thus, current evidence does not support the concept that in- 
hibition of renal urate transporters may provide a bene!t in pa- 
tients with CKD to halt disease progression. Reduction of serum 
urate levels can be achieved even in patients with reduced eGFR 
but care should be taken to avoid high levels of intratubular urate 
levels which at low urinary pH can precipitate as uric acid trigger- 
ing the development of uric acid stones or uric acid nephropathy. 
INHIBITION OF PROXIMAL TUBULE 
Pi-TRANSPORTERS TO PREVENT OR 
REDUCE HYPERPHOSPHATEMIA IN CKD 
Renal handling of inorganic phosphate (Pi) is controls and main- 
tains systemic Pi balance. Pi undergoes almost free glomerular !l- 
tration and about 80% of the !ltered Pi load is reabsorbed, mainly 
at the level of the proximal tubule. Some Pi reabsorption may 
also occur in parts of the distal nephron. We recently identi!ed 

1) Pascart T, Lancet Glob Health 2024
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higher intracellular uricase activity, further emphasizing the role of
gut microbiota in UA metabolism.143,149,154 An imbalance in the
gut microbiota can elevate uric acid concentrations, thereby
exacerbating the chronic deposition of UA crystals in joints,
characteristic of gout. This dysbiosis typically involves a prolifera-
tion of opportunistic pathogens alongside a reduction in
beneficial bacteria known to stimulate the synthesis of anti-
inflammatory cytokines.145,158,159 The exploration of intestinal flora
metabolism represents a promising frontier in clinical research
pertaining to hyperuricemia and gout. Metabolic research has
established a correlation between hyperuricemia and disruptions
in the primary bile acid pathway or intestinal metabolism,
suggested that targeting the gut microbiome could offer
innovative therapeutic approaches for managing hyperuricemia
and its associated complications. Future studies will concentrate
on unraveling the intricate mechanisms through which gut
microbiota modulates metabolic processes in these patient
populations.

Genetics of urate control. Hyperuricemia and hyperuricosuria
have been shown to cluster in families, indicating a familial
transmission pattern. Studies in South American ethnic groups
have demonstrated heritability rates ranging from 39% to
45%.160–165 Both adults and children have been found to exhibit
genetic mutations that affect baseline renal urate excretion levels.
In a genome-wide association study (GWAS) involving more than
140,000 individuals of European descent, uric acid receptors
encoded by twenty-eight chromosomal genes were discovered to
impact plasma uric acid levels. Genetic variants associated with

uric acid levels mainly include purine metabolism (e.g., XDH,
HPRT1), urate transporters (e.g., SLC2A9, SLC22A12), and renal
urate processing regulators (e.g., ABCG2).119,166,167 Single nucleo-
tide polymorphisms (SNPs) within or near these genes have
consistently shown associations with variations in uric acid levels
across diverse populations.168 Genome-wide association studies
(GWAS) have identified key loci housing urate transporters crucial
for uric acid excretion in both renal and gastrointestinal path-
ways.167,169 Through functional insights and expression quantita-
tive trait loci (eQTL) analyses, several loci have identified probable
causal genes, such as SLC2A9, ABCG2, PDKZ1, SLC22A11 (OAT4),
and INHBB.166 Additionally, numerous other loci have strong
candidate genes identified, including GCKR, RREB1, SLC17A1 to
SLC17A4, SLC22A12, MAF, MLXIPL, PRKAG2, HNF4G, A1CF, IGFR1,
and HLF.166,170 (Fig. 3) The primary physiological regulation of
serum uric acid levels occurs through renal excretion.171 GWAS in
major populations consistently highlight urate transporter genes
as pivotal loci influencing serum uric acid levels,138,139 notably
SLC2A9 (GLUT9) and SLC22A12 (URAT1), involved in urate
reabsorption from urinary filtrates.172,173 For instance, the primary
effect of SLC2A9 (rs12498742) explains 2% to 3% of serum uric
acid level variance in Europeans, which is substantial for a
complex phenotype.174,175 Variation in ABCG2 (BCRP) is also
noteworthy across European and East Asian populations.176–178

Notably, in individuals of European ancestry, the genetic control of
SLC2A9a and SLC2A9b isoforms, situated at basolateral and apical
membranes respectively, constitutes a prominent genetic
signal.172,174 Thus, we concluded several key genes have been
identified with significant associations with SUA levels. Among

Fig. 3 In East Asian populations, four loci have demonstrated a significant association with serum urate levels: SLC2A9, ABCG2, SLC22A12, and
MAF. Similarly, in African American populations, three loci have been identified: SLC2A9, SLC22A12, and SLC2A12. In contrast, the European
population predominantly shows an association with only one locus, SLC2A9. Australian studies have identified 28 loci, encompassing all but
one (SLC2A12) of those found in African American and East Asian populations. Among these diverse populations, certain loci, such as SLC2A9,
ABCG2, GCKR, and SLC17A1-SLC17A4 (also known as NPT1-NPT4), exhibit stronger effects and have been consistently replicated in multiple
studies
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Figure 4. Sex-stratified GWAS analyses. a) the Manhattan plot of the female-stratified GWAS analysis (N=85 184). b) the Manhattan plot of the male-
stratified GWAS analysis (N= 65358). Each dot represents an SNP, plotted by chromosomal position along the x-axis and significance (−log10 p value) on
the y-axis. The dashed red line indicates the cut-off p value of 5×10−8. c) a circular Manhattan plot summarizing results from the three GWAS (primary,
female- stratified, and male-stratified), providing a comprehensive comparison of significant loci across cohorts.

Table 3. The top SNPs within two loci for the female-stratified GWAS and 16 loci for the male-stratified GWAS on gout.

Secondary
GWAS

Locus
rank

rsID Chr SNP
position

Nearest
gene

Effect
allele

Non-
effective
allele

Frequency
the effect
allele

P value Beta

Female-
stratified GWAS

1 rs3775948 4 9995 182 SLC2A9 G C 0.2452 1.10 ×10−12 −0.2416
2 rs2199936 4 89 045 331 ABCG2 A G 0.1132 6.14×10−9 0.2684

Male- stratified
GWAS

1 rs74904971 4 89 050 026 ABCG2 C A 0.8852 8.52 ×10−98 −0.5930
2 rs58656183 4 9927 898 SLC2A9 G A 0.2781 1.06 ×10−82 −0.3805
3 rs11279697 6 25 795 971 SLC17A1 ACACACC A 0.4319 2.09 ×10−22 −0.1691
4 rs60821450 11 64 327 150 SLC22A11 C CT 0.4379 8.04 ×10−18 0.1506
5 rs1260326 2 27 730 940 GCKR T C 0.3963 1.27 ×10−15 0.1402
6 rs1229984 4 100 239 319 ADH1B T C 0.0287 2.86 ×10−14 0.3924
7 rs149865899 1 145 719 488 CD160 CTTTTTC

TTTTTTCT
C 0.4608 1.80 ×10−13 0.1289

8 rs6957745 7 73 056 750 MLXIPL T C 0.7985 4.54 x10−12 0.1494
9 rs7964492 12 57 823 585 R3HDM2 A C 0.7617 4.31 x10−11 0.1333
10 rs1171616 10 61 468 589 SLC16A9 G T 0.2302 1.66 x10−9 −0.1236
11 rs199875356 15 76 347 375 NRG4 CT C 0.4506 2.18 x10−9 −0.1041
12 rs12203597 6 7085 512 RREB1 G A 0.3302 2.44 x10−9 0.1093
13 rs13082026 3 52 962 681 SFMBT1 C T 0.5656 9.33 x10−9 −0.1034
14 rs644740 11 65 561 468 OVOL1 C T 0.5359 9.37 x10−9 0.0992
15 rs3041216 1 155 659 698 DAP3 TCA T 0.1318 1.93 x10−8 −0.1527
16 rs12933062 16 69 812 097 WWP2 T A 0.6265 3.54 x10−8 0.1006

Chr: chromosome

95% CI: 0.99–1.01). Conversely, genetically predicted heel bone
mineral density (P=9.62 ×10−1, OR=1.00, 95% CI: 0.92–1.10) and
alcohol consumption (P=7.97 ×10−1, OR=1.07, 95% CI: 0.64–1.80)
showed no causal effect on gout. Reverse causality analyses only
predicted that BMI was strongly associated with increased gout
risk (P= 2.07 ×10−6, OR= 1.49, 95% CI: 1.27–1.76).

The one-sample MR analysis yielded largely consistent results.
Gout showed no significant effect on heel bone mineral density
(P= 2.68 x10−1, OR= 1.02, 95% CI: 0.98–1.06), BMI (P= 7.30×10−1,
OR= 1.21, 95% CI: 0.41–3.58), or alcohol consumption (P=1.80
x10−1, OR= 0.87, 95% CI: 0.70–1.07). Heel bone mineral density

exhibited a modest positive effect on gout risk (P=3.41 ×10−2,
OR=1.13, 95% CI: 1.01–1.26, while BMI again showed a significant
causal effect on gout (P=4.22×10−5, OR= 1.01, 95% CI: 1.00–
1.01). Alcohol consumption did not show significant bidirectional
causal effects (P=7.58 ×10−2, OR= 0.87, 95% CI: 0.75–1.01).

Protein–protein interaction (PPI) and association
of potential drug targets
13 significant loci identified in the primary GWAS were used
to explore their interactions. The resulting network, shown in
Supplementary Fig. S9, revealed key connections between the

2 loci pour les femmes et 16 loci pour les hommes
(dont SLC2A9 , SLC22A11, ABCG2 en lien avec FeUR

et d’autres avec l’immunité innée)

GWAS , UK biobank (2)

1) Du L,  Signal Trad Target The 2024; 2) Tao Y, Hum Mol Genet, 2025
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Accès goutteux

Typique car
 Brutale (<24H)
  MI > MS (Orteil (MTP) > Genou >coude))
 Signes généraux
 Réponse rapide à la colchicine
Atypique par 
LocalisaAon tarse, cheville, poignet, vertèbre
 ACeinte Pluri-arAculaire (rarement au début) 

Une mono-arthrite n’est pas toujours un accès goutteux
 

 Pseudo-goutte (genoux, poignet)
 Arthrose, trauma
  Arthrite séronégative (Psoriasis, Reiter)
  Infection+++

Si atteinte Polyarticulaire 
Pseudo-goutte (chondrocalcinose)
Arthrite séronégative 
 Polyarthrite rhumatoïde



Au cours de l’évolution (1)

Tophus (synonyme de goutte chronique 
le plus souvent) 

• Aspect blanc-jaunâtre
• Amas d’UMS avec granulome
 (aspira'on aiguille cristaux UMS)
• PériarMculaire mais aussi hélix, coude, 

rotule
• InflammaMon possible (liquide 

crayeux) 
• LocalisaMon intra-arMculaire parfois
• Parfois présent précocement 

Echographie 
Hyper ou iso-échogène et atténuation postérieure
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anterior tendon-related MSU crystal deposition concordant with US findings. DECT image acquired 
at 0.8–1.5 mm on a dual energy Siemens Somatom Force helical CT scanner using Syngovia post-
processing software to demonstrate MSU crystals encoded in green. 

(a) 

(b) 

Figure 11. Tophaceous gout at the right second metatarsophalangeal joint in a 49-year-old man. (a) 
Long-axis gray-scale US image along the dorsal aspect of the second right metatarsophalangeal joint 
shows heterogeneous intra-articular gouty tophus (arrow) abutting the metatarsal head (MT). PP = 
proximal phalanx. (b) Color elastogram of the same region shows low shear-wave velocity (arrow) 
(mean, 3.54 m/s) consistent with a soft gouty tophus. SWE data were collected using an Acuson 
S3000 US scanner with an L9–4-MHz linear transducer. 

Figure 11. Tophaceous gout at the right second metatarsophalangeal joint in a 49-year-old man.
(a) Long-axis gray-scale US image along the dorsal aspect of the second right metatarsophalangeal
joint shows heterogeneous intra-articular gouty tophus (arrow) abutting the metatarsal head (MT).
PP = proximal phalanx. (b) Color elastogram of the same region shows low shear-wave velocity
(arrow) (mean, 3.54 m/s) consistent with a soft gouty tophus. SWE data were collected using an
Acuson S3000 US scanner with an L9–4-MHz linear transducer.

Ucle: visualise tophi intra-arcculaire ou tendineux

Scanner DECT 
Délimite bien la surcharge en UMS liée aux tophi



Au cours de l’évolu4on (2)

Arthropathie uratique chronique

Ø Goutte non traitée, tophus+++

Ø Douleurs mécaniques/inflammatoires

Ø Parfois poly-articulaires

Ø Aspect en radiographie standard 
     Géodes et encoches métaphysaires 
           (en regard des tophi)
     Avec respect de l’interligne
     Ostéophytose marginale (aspect hérissé)

Christiansen et al. [28] employed an extensive scanning pro-
tocol that took !1 h to complete. However, a reduced scan-
ning protocol involving both knee and first MTP joints, as 
well as the peroneal tendons, would have identified the dou-
ble contour sign or tophi in all patients, without the need to 
scan other areas. Similar conclusions were drawn by 
Cipolletta et al. [29] in a 2023 study assessing different scan-
ning protocols and the impact this has on diagnostic accu-
racy. The authors conclude that due to the preferential 
involvement of the knee and MTP joints in gout, these joints 
should be included in routine scanning protocols even if 
asymptomatic.

The diagnostic potential of ultrasound was assessed in a 
meta-analysis by Lee and Song [30] in 2018, including 938 
patients with gout and 788 controls. The pooled sensitivity of 
the double contour sign, tophi and snowstorm appearance 
was 65.1%, 54.3% and 30.8%, respectively. The pooled spe-
cificity, however, was far greater, at 89.0%, 93.2% and 
90.6%, respectively. A network meta-analysis by Stewart 
et al. [31] compared the accuracy of ultrasound features vs 
DECT in patients with suspected gout. The pooled accuracy 
of DECT, tophi and the double contour sign were similar at 
0.77, 0.76 and 0.75, respectively. The accuracy of aggregates 
was lower, at 0.63, and the included data were more varied.

Figure 1. Classic radiographic appearances of gout. (A) A juxta-articular erosion (star) of the first MTP joint with well-defined sclerotic margins and 
preserved bone mineral density. Note the overlying soft tissue swelling (arrowheads) corresponding to a gouty tophus. (B) Erosion of the index finger 
proximal IP joint with an overhanging edge as a result of new bone proliferation (arrowhead). (C) Erosion of the distal IP joint of the second toe which, 
despite the advanced disease, maintains a well-defined sclerotic margin 
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(A) Érosion (étoile) de la 1ère MTP avec gonflement 
des tissus mous sus-jacents (pointes de flèche);B) 
Érosion de l’IPP de l'index avec un bord saillant dû 
à une prolifération osseuse (pointe de flèche).



En présence d’un tableau atypique 

Score de Nijemegën

Sexe masculin 2pts
Accès d’arthrite idencque antérieur 2pts
Rougeur 1pt
En 24 heures 0,5 pt
AXeinte 1er MTP 2,5 pts
HTA ou Patho CV1,5 pts
Nocon d’uricémie > 70 mg/L (420 µmol/L) 3,5pts
 Score > 8  ⍙ probable ( crist UMS > 80%);
>4 et <8 ⍙  incertain;  < ⍙ 4 improbable

A"en%on, baisse de l’uricémie en crise (uricémie normale
30 à 40% des pa%ents en crise)

Gold standard le liquide articulaire
Mise en évidence de cristaux UMS 
dans le liquide articulaire
Faire cytologie et bactériologie+++ 
Ecarter infection parfois associée

ØDiagnos]c incertain et/ou improbable, l’échographie et/ou le DECT

Forme effilée, bouts pointus
Biréfringence 
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short period,49 provides an immediate diagnosis 
(even in-between flares10), prompts the therapeu-
tic plan and avoids subsequent investigations. 
However, in the literature, concerns have been 
raised about the procedure;50 methodological 
issues in the studies, such as the source of crys-
tals, the medium of storage, or the experience and 
usual dedication of the observers, may explain the 
suboptimal results that have been published. 
Although the coexistence of MSU and calcium 
pyrophosphate (CPP) crystals has received scant 
attention, identification of both crystal types has 
been reported in 1–8% of patient with confirmed 
gout.51 Given that both can result in acute self-
limiting arthritis, symptom attribution can be 
problematic. In addition, patients with psoriatic 
arthritis have a higher risk of presenting with 
gout52 potentially mediated by an increased risk 
of hyperuricaemia. Interestingly, hyperuricaemic 
subjects with psoriatic arthritis depicted more 
erosions, higher disease activity and lesser 

response to treatments.53 The presence of MSU 
crystals should be ruled out in cases with poor 
evolution. These caveats highlight the need for 
accurate diagnosis as an integral part of the man-
agement strategy.

However, before considering whether the syno-
vial fluid analysis will remain the principal diag-
nostic method for gout and other crystal arthritis 
in the future, it is worth reviewing its current use 
in clinical practice. Available data from some 
European countries can be deemed poor. For 
example, in the United Kingdom and Spain, crys-
tal-proven diagnoses in gout are limited to 18%54 
and 32%55 of patients in rheumatology clinics, 
respectively. These rates are presumably lower in 
cases managed solely in a primary care setting. 
Not having access to a polarized microscope or 
the inconvenience of performing a joint aspiration 
are common justifications, despite the risk of mis-
classification when relying solely on clinical data56 

Figure 1. MSU crystals in a synovial fluid sample seen under light microscopy (a) using ordinary light, (b) 
polarized light, and (c) first-order red compensator. λ shows the axis of the first-order red compensator.



Echographie Arthropathie GouSeuse
Signes clefs (sensibilité 69%, spécificité 92%)
Le double contour :
bande hyperéchogène (continue ou non; régulière ou non) sur bord hyalin du cartilage

Visualisation d’un tophus parfois non vu cliniquement sous forme d’agrégat hyperéchogène
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those with degenerative changes of osteoarthri-
tis.30 Clusters of small MSU crystals which appear 
as heterogeneous hyperechoic foci which main-
tain their echogenicity at all scanning angles and 
even when gain is minimized, represent aggre-
gates. These aggregates, which pathophysiologi-
cally represent clusters of microtophi, may occur 
within soft tissues such as tendon, joint capsule or 
synovium as well as within joint fluid where they 
appear as mobile echogenic foci.

Double contour sign. Intra-articular MSU crys-
tals may precipitate on the surface of hyaline car-
tilage and produce a curvilinear echogenic band 
which parallels the underlying subchondral bone 
plate, separated by a hypoechoic band of normal 
articular cartilage (Figure 4). The differential for 
these appearances includes calcific deposits which 
more commonly form within the cartilage, rather 
than on the surface and are more echogenic with 
no acoustic through transmission and posterior 
acoustic shadowing. Calcium pyrophosphate 
crystals may also form a true double contour sign 
however this is less common.31 The double con-
tour sign has been included in the 2015 gout clas-
sification criteria by the American College of 
Rheumatology (ACR) and European League 
Against Rheumatism (EULAR) collaborative ini-
tiative and has been shown to have a high specific-
ity although low sensitivity in studies comparing 
patients with gout or asymptomatic hyperurice-
mia with controls.32–34

Cortical bone erosions. Ultrasound appearances 
of erosions are defined as a cortical breech which 
is visible in at least two perpendicular planes. The 
classic gouty bone erosions, characterized by 
juxta-articular ‘punched out’ lesions with over-
hanging edges are often readily identifiable and 
ultrasound is also able to identify the associated 
soft tissue tophus which causes the erosion.

The sensitivity of ultrasound for detecting MSU 
deposition has been shown to be equivalent to 
that of DECT and evidence of crystal deposition 
may be seen in cases of asymptomatic hyperurice-
mia although ultrasound may be suboptimal in 
acute gout attacks.35–37

Dual-energy computed tomography
DECT is a technique which utilizes the effect of a 
material’s atomic number on its X-ray absorption 
characteristics at different energy levels. High 
atomic number materials such as calcium have a 
greater difference in attenuation when exposed to 
X-rays of two different energy levels. This is in 
contrast to materials of lower atomic number 
such as MSU which have a smaller difference in 
attenuation at different X-ray energy levels.38 By 
scanning tissue with X-ray beams at 80 kV and 
140 kV a post-processing algorithm can be applied 
to the data to differentiate calcium from MSU 
and thus reveal sites of urate deposition. Urate 
deposition can be measured through the use of a 
region of interest and display of a histogram of the 
effective z value of the voxels. A characteristic 
peak at the effective z value of urate confirms 
urate deposition. Alternatively, image reconstruc-
tions can automatically display voxels containing 
urate, which by convention, are coloured green 
on two and three-dimensional images (Figure 5). 
In practice, this can be achieved through the use 
of a dual-source CT scanner to allow simultane-
ous acquisition of two data sets, by using a single-
source CT scanner and scanning the patient twice 
or through the use of rapid voltage switching. The 
former enables faster scanning times and eradi-
cated the potential for misregistration. Urate can-
not simply be identified by its attenuation at a 
single X-ray energy level due to the variability in 
absolute Hounsfield units between different CT 
scanners.39 In addition, the algorithm used to 

Figure 4. Ultrasound images of the first metatarsophalangeal joint in a patient presenting with an acute gout 
attack. The double contour sign is demonstrated by an echogenic line paralleling the subcortical bone plate of 
the head of the first metatarsal (white arrow).

double contour

Ultrasound features of gout can be serially assessed and 
can become less conspicuous with successful reduction in 
urate levels by the use of urate-lowering therapy (ULT). After 
starting ULT, patients in a trial conducted by Ebstein et al. 
[32] demonstrated early disappearance of the double contour 
sign and an overall decrease in the size of tophi at 6 months. 
Lower serum urate levels also correlated with greater 
decreases in the size of tophi and disappearance of the double 
contour sign. Similarly, a study by Hammer et al. [33] dem-
onstrated a reduction in tophi size and presence of the double 
contour sign at 12 months.

Aside from its diagnostic potential in symptomatic 
patients, ultrasound can identify subclinical gout-related 
changes in asymptomatic hyperuricaemic individuals before 
these findings become clinically apparent [34]. The severity 
of MSU deposition, in the form of aggregates, tophi or the 
double contour sign, predicts the likelihood of future gout 
flares, albeit in patients with a pre-existing diagnosis of gout 
[35]. Furthermore, Cipolletta et al. [36] showed that ultra-
sound can be used to predict successful clinical remission at 
12 months, with a statistically significant correlation with 
baseline disease burden as assessed by ultrasound. Only 
33.3% of patients with ultrasound evidence of disease at 

baseline achieved remission compared with 87.5% of those 
without any structural abnormalities (P< 0.01).

CT and DECT
Gouty erosions and tophi can be depicted by conventional 
CT as hyperdense (average HU 170) articular or periarticular 
masses with variable calcification and characteristic erosions 
in typical locations (Fig. 4) [37–39]. However, conventional 
CT has now been largely superseded by DECT.

DECT can differentiate materials based on relative absorp-
tion and attenuation of X-rays at different energy levels. 
High atomic number materials, such as calcium, demonstrate 
greater attenuation differences at higher and lower energy 
levels compared with low atomic number materials, such as 
MSU crystals. This principle can enable specific tissue charac-
terization and accurately separate deposited MSU crystals 
from surrounding soft tissues.

Distinct energy levels, typically 80kVp and 140kVp, can be 
produced using dual-source scanners or by single tube scan-
ners, the latter using either sequential acquisition or rapid 

Figure 2. Ultrasound detection of MSU deposition in gout. (A) MTP joint 
effusion that contains hyperechoic foci of MSU aggregates and a subtle 
double contour sign (arrowheads). (B) MSU aggregates within a joint 
effusion and along the joint lining (arrowhead). (C) Large tendon sheath 
effusion containing tiny hyperechoic foci representing MSU aggregates 
and giving rise to the snowstorm appearance 

Figure 3. Appearance of tophi and erosions on ultrasound. (A) 
Heterogeneous mass (arrowheads) with central hypoechogenicity and 
posterior acoustic shadowing, reflecting the typical appearance of a 
tophus. (B) Another typical tophus demonstrating low-grade internal 
vascularity. (C) Cortical discontinuity consistent with a juxta-articular 
erosion (arrowhead) 
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Tophus  
masse hétérogène avec zone centrale
hypoéchogène et cône d’ombre



Scanner DECT

Principe 
Rapport d’atténuation des rayons X  après exposition 
à un rayonnement à haute E (140kv) et basse E (80kv) 
selon la masse atomique
(élevé, forte atténuation à basse E de l’effet photoélectrique).
Après reconstruction, dépôts de UMS colorés en vert (Siemens)

Intérêt 
Doute pour arthrite microcristalline
Localisacon atypique (vertébrale)
Tophus parfois dans HU asymptomacque (≈ 20%)

Comparativement à l’échographie
Moins performant au début 
Meilleur pour suivre l’évolution
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Clinical and epidemiological research

past 12 months versus 44 of 70 (62.9%) patients without flares 
in the past 12 months (p=0.16).

The median total volume of crystal deposition in patients with 
deposits was 0.16 cm3 (range: 0.01–19.53 cm3). The median and 
mean total volume of crystal deposition were higher in patients 
with palpable tophi and lower in patients without palpable tophi 
(table 2, figure 3). The median total volume of crystal deposition 
was similar in the hands/wrists, feet/ankles/Achilles and knees 

at 0.00 cm3 (range: 0.0–3.4 cm3), 0.02 cm3 (range: 0.0–5.4 cm3) 
and 0.02 cm3 (range: 0.0–18.8 cm3), respectively.

Joint erosions were detected by DECT in the feet/ankles in 
110 of 152 (72.4%) patients. The median number of erosions 
was higher in patients with palpable tophi than in those without 
(3  and  1,  respectively)  and  in  patients  with  sUA  ≥6.0 mg/dL 
vs <6.0 mg/dL (3 and 2, respectively).

Greater total volume of MSU crystal deposition was associ-
ated with presence of palpable tophi (compared with no tophi), 
sUA ≥6.0 mg/dL (compared with <6.0 mg/dL), ≥1 gout flares in 
the past 3 or 12 months (compared with no gout flares) and allo-
purinol dose >300 mg (compared with 300 mg) (table 3). The 
total volume of crystal deposition also tended to increase with 
increasing number of palpable tophi locations (none, 1, 2 or >2) 
(table 3).

Patients self-reported low levels of pain and disease activity, 
with high levels of disease control, at baseline and follow-up 
visit. Median scores on day 1 and follow-up visit were 0.0 and 
0.0 for Pain Assessment, 1.0 and 0.0 for Global Impression of 
Disease Activity and 9.0 and 9.0 for Patient Impression of Disease 
Control. Median scores on day 1 and follow-up visit were 2.0 
and 2.0 for Physician-reported Global Impression of Disease 
Activity and 8.0 and 8.0 for Impression of Disease Control.

The Patient Global Impression of Disease Activity and the 
Patient Impression of Disease Control score on day 1 were, 
respectively, positively (r=0.31, p=0.0001) and negatively 

Figure 2 Dual-energy CT image examples. (A) Patient with sUA 8.5 mg/dL, tophi present, total urate volume 19.53 cm3. Green indicates urate; blue 
indicates cortical bone; purple indicates trabecular bone. (B) Patient with sUA 5.6 mg/dL, tophi absent, total urate volume 0.52 cm3. sUA, serum urate.

Figure 3 Box plot of mean total volume of monosodium urate crystal 
deposition by tophus status and sUA at baseline. +, group means; o, 
values outside 1.5xIQR. sUA, serum urate.
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(a) (b) 

Figure 14. A 65-year-old female with spinal gout. (a) Three-dimensional and (b) two-dimensional 
sagittal reformatted DECT images of the lumbar spine show numerous green encoded foci of MSU 
crystal deposition along the lumbar and visualized lower thoracic spine, sacrum and sacroiliac 
joints. All images acquired at 0.8–1.5 mm on a dual energy Siemens Somatom Force helical CT 
scanner using Syngovia post-processing software to demonstrate MSU crystals encoded in green. 

Gout can be successfully treated with urate-lowering therapy, which involves often 
inexpensive, well-tolerated medications focusing on either reducing serum uric acid 
formation or increasing the renal excretion of uric acid [22,34]. Early diagnosis and treatment 
are essential to prevent the long-term sequelae of joint damage and tophus formation, and 
to prevent other comorbidities such as renal failure and cardiovascular disease 
[9,10,12,24,27,35,36]. Imaging is critical in monitoring response to therapy; drug therapy can 
be modulated based on imaging findings to optimize patient outcomes. This review article 
describes the current standard of care in imaging and treatment of gouty arthropathy. 

2. Clinical
Risk factors for gout include hyperuricemia, diet, alcohol consumption, fructose 

consumption, medications, age, sex, genetics, acute illness, and several chronic diseases 
[1,7,16,23,24,35,36]. Diets high in purines, which are found in red meat and seafood, can 
exacerbate gout [7,35]. Consumption of alcohol, especially beer and hard liquor, less so 
wine, is associated with gout, including recurrent gout attacks [2,7,35,37]. Several 
medications, including certain diuretics, β-blockers, angiotensin-converting enzyme 
inhibitors, non-losartan angiotensin II antagonists, cyclosporine, tacrolimus, and low-
dose aspirin have been linked to gout [1,24]. The incidence of gout is 2–6 times higher in 
men than in women [1,18]. Menopause is associated with an increased risk of gout, 
particularly in surgical menopause and early-onset natural menopause [38]. The risk of 
gout is increased in postmenopausal women who are not treated with hormone 
replacement therapy [1,38]. Additionally, while higher levels of serum uric acid levels 
increase the risk of gout among women in a graded manner, women have a lower risk of 
gout than men at the same uric acid level [39]. Approximately 80 percent of patients with 
gout have a positive family history of gout or hyperuricemia [6,7,15]. MSU crystal 

Figure 14. A 65-year-old female with spinal gout. (a) Three-dimensional and (b) two-dimensional
sagittal reformatted DECT images of the lumbar spine show numerous green encoded foci of MSU
crystal deposition along the lumbar and visualized lower thoracic spine, sacrum and sacroiliac joints.
All images acquired at 0.8–1.5 mm on a dual energy Siemens Somatom Force helical CT scanner using
Syngovia post-processing software to demonstrate MSU crystals encoded in green.

2. Clinical

Risk factors for gout include hyperuricemia, diet, alcohol consumption, fruc-
tose consumption, medications, age, sex, genetics, acute illness, and several chronic
diseases [1,7,16,23,24,35,36]. Diets high in purines, which are found in red meat and
seafood, can exacerbate gout [7,35]. Consumption of alcohol, especially beer and hard
liquor, less so wine, is associated with gout, including recurrent gout attacks [2,7,35,37].
Several medications, including certain diuretics, �-blockers, angiotensin-converting en-
zyme inhibitors, non-losartan angiotensin II antagonists, cyclosporine, tacrolimus, and
low-dose aspirin have been linked to gout [1,24]. The incidence of gout is 2–6 times higher
in men than in women [1,18]. Menopause is associated with an increased risk of gout,
particularly in surgical menopause and early-onset natural menopause [38]. The risk of
gout is increased in postmenopausal women who are not treated with hormone replace-
ment therapy [1,38]. Additionally, while higher levels of serum uric acid levels increase
the risk of gout among women in a graded manner, women have a lower risk of gout than
men at the same uric acid level [39]. Approximately 80 percent of patients with gout have
a positive family history of gout or hyperuricemia [6,7,15]. MSU crystal deposition can
result in end-organ damage in the kidneys and heart [40]. Gout has been associated with
diabetes, obesity, hyperlipidemia, metabolic syndrome, insulin resistance, hypertension,
renal disease, stroke, neurodegenerative diseases, and cardiac disease, and can lead to
premature death [1,7,13,17,22,23,35,39,41–46]. Gout is not associated with an increased risk
of fractures [47].

There are four phases of gout: asymptomatic hyperuricemia, and acute, intercritical,
and chronic gout. Acute gouty arthropathy is typically monoarticular and most commonly
involves the lower limb, particularly the first metatarsophalangeal (MTP) joint, known as
podagra, which is seen in greater than 50 percent of patients [4,13,14,16–19,22,23,36,48–51].



GouSe et Dialyse



Comment traiter un accès goutteux en 
présence d’une MRC ?

ü Doit-on adapter la posologie de colchicine selon le DFG ?

ü Autres paramètres influençant le traitement ? 

ü Les alternaYves à la colchicine 



Traitement pharmacologique de l’accès 
goutteux: La colchicine

Alcaloïde
Efficace si début dans les 24H, Effet en moins de 36H
Posologie si DFG normal: J1) 1mg puis 0,5 mg  1h plus tard
                     J2 et J3) 0,5 mg x 2/J puis stop
Toxicité : nausée, vomissement diarrhées, Aplasie, IRA, 
                rhabdomyolyse, SDRA
                fibrate ou sta8ne : ↑ toxicité neuromusculaire
Métabolisme : CYP 3A4 et P-gp, EliminaAon 2/3 foie et 1/3 rein
                          peu dialysable, 1/2 vie 20 à 40H
C.I: Insuffisance hépaAque et DFG < 30 ml/mn/1,73m2

En l’absence d’alternaAve 0,5 mg x 3 puis arrêt, 
                                              et HD: 0,5 mg une dose

Ø Risque Surdosage (diarrhée, premier signe de toxicité, ne pas 
u]liser Colchimax)

Rédacteur L.Jaren  Version 2 
01.2022 Vérificateur C. Challet 

Approbateur N. Schaad 
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1.1.5 Posologies dans l’insuffisance hépatique 

NB : colchicine contre-indiquée en cas d’insuffisance hépatique + rénale !  
NB : colchicine contre indiquée en cas d’insuffisance hépatique + inhibiteur puissant du CYP 3A4 
et/ou de la Pgp  (5) (8)  cf.  1.1.6.1 & Guide PIC des IAM 
 

Insuffisance 
hépatique  

Posologie  

Légère à modérée   Considérer une thérapie alternative  
 Si la colchicine est initiée malgré tout, il n’existe pas de recommandations claires 

sur l’adaptation posologique à effectuer.  
 Il est recommandé de surveiller étroitement l’apparition d’effets indésirables  

Sévère   Contre-indiqué (5) 
 Si la colchicine est initiée malgré tout, il n’existe pas de recommandations claires 

sur l’adaptation posologique à effectuer : considérer une diminution de la dose 
à J1. Ne pas répéter la prise avant 14 jours (8) 

1.1.6 Interactions médicamenteuses  

1.1.6.1 Interactions pharmacocinétiques 

La colchicine est un médicament métabolisé par le CYP 3A4 et un substrat de la Pgp. Par conséquent, 
les médicaments inhibiteurs et/ou substrats du CYP 3A4 +/- Pgp augmentent les taux plasmatiques de 
la colchicine.  
 
NB : colchicine contre indiquée en cas d’inhibiteur puissant du CYP 3A4 et/ou de la Pgp (5) 
 

 
Liste non exhaustive des médicaments inhibiteurs du CYP 3A4 et de la Pgp interagissant avec 
la colchicine, adapté de réf. (15) 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
a) Les manifestations cliniques de l’interaction colchicine/clarithromycine apparaissent en général dans les 5 jours 

suivant l’initiation de la thérapie combinée (fièvre, vomissements, diarrhée, douleurs abdominales, myalgies, 
rhabdomyolyse et altérations de la formule sanguine). Des cas d’intoxication fatale sont rapportés dans la 
littérature pour la clarithromycine et l'érythromycine (16). 

b) Risque d’addition d’effets indésirables neuromusculaires et augmentation de la toxicité de la colchicine par 
inhibition de son élimination.  
  

Proposition PIC :  

 Contacter l’assistance pharmaceutique pour identifier les éventuelles interactions médicamenteuses  
 Colchicine contre-indiquée en présence d’inhibiteurs de la Pgp ou d’inhibiteurs puissants du CYP 

3A4 → utiliser un traitement alternatif  
 En l’absence d’alternative, contacter la PIC  

a 

b 

b 

c a 

Cyclosporine  

a) 

b)

c) 
 c) 

b)

c) 

 c) 

Interférences → Surdosage



Alterna4ves à la Colchicine

ØAINS : Ibuprofen 400 mg 3xJ; Naproxen 500 mg x2;  Celebrex 200 mg X2 /J si sous anticoagulant
                  7 jours maximum (C.I. DFG < 60)

Ø Corticothérapie (Risque infection donc Certitude diagnostique)
     Voie orale  prednisone 30 mg/ (voire 40 mg) 3 à 5 jours
      Infiltration souhaitable (grosse articulation)Triamcinolone, dose 40 à 20 mg selon la taille de l’article.
      IM possible (40 à 60 mg triamcinolone ou méthylprednisolone J0 et J2)

Ø Antagonistes de l’interleukine 1 (Hôpital)
(Risque infection, Ecarter TB préalablement, Surveillance NFS)

Anakinra 100 mg /J voie S/C  durant la période algique, si DFG < 30 ml/mn, 100 mg /2J
Canakinumab 150 mg une fois S/C  (pas de nouvelle injection avant 3 mois), coût thérapeutique élevé
Prescription rhumatologue ou interniste



PEC d’un accès gouSeux en présence d’une 
MRC

worsening of kidney function. Although some physicians give
a short course of NSAIDs (3–5 days) to patients with gout and
CKD, we do not routinely recommend this as the renal
response to NSAIDs is variable, with some individuals
showing a rapid decline in kidney function even with short-
term treatment.10

Colchicine. Colchicine is commonly used to treat the
inflammation in acute gout (although it does not lower
serum urate levels), and its use has increased in the general
population as it can reduce CV outcomes in patients with a
history of coronary artery disease.11,12 Nevertheless, colchi-
cine should be used with caution in patients with CKD as it
is excreted by the kidneys, and in the setting of kidney
failure, the half-life of colchicine is 2- to 3-fold longer than
in patients with normal kidney function. Colchicine is
minimally removed by dialysis; however, accumulation of
colchicine in these patients is less than expected, likely
because of enhanced hepatobiliary excretion.13 In addition,
colchicine toxicity is enhanced by the concomitant use of
drugs that inhibit the hepatic cytochrome P450 3A4 drug-
metabolizing enzyme or the P-glycoprotein drug trans-
porter, such as some macrolides (e.g., clarithromycin) and
statins (e.g., atorvastatin and simvastatin).14 Hence, subjects
with CKD are at increased risk of toxicity, including
gastrointestinal side effects (nausea and diarrhea) as well as
myopathy and painful neuropathy.

Treatment of acute gout flares with colchicine is similar in
patients with normal kidney function or with mild to
moderate CKD (stage #3), consisting of 1.2 mg orally fol-
lowed by 0.6 mg 1 hour later (or 1.0 mg followed by 0.5 mg,
depending on the country).15 If subsequent dosing is given
the next day, we recommend reducing it to 0.6 mg daily in
patients with moderate CKD (compared to the normal
recommendation of 0.6 mg twice daily). In patients with
severe CKD (stages 4 and 5), the initial dosing can be the
same if the patient has not been receiving long-term (pro-
phylactic) doses of colchicine, but repeated dosing should
not be given for 2 weeks if the patient is undergoing dialysis.
Clinical studies confirm that the use of colchicine can help
reduce pain, but many patients will require additional anti-
inflammatory therapy to resolve the acute gout flare.16,17 On
the basis of a Cochrane review, we would consider alterna-
tive drug options if the pain is not adequately controlled by
36 hours after initiating treatment.17

Corticosteroids. A short course of glucocorticoids has
been found to have similar efficacy as NSAIDs in subjects
with acute gout flares18 and is commonly used in patients
with CKD. Typically, prednisone is initiated at 30 mg daily,
less if the patient has a history of response to lower doses,
while some patients require higher doses. Some physicians
prefer i.m. triamcinolone (40 mg), which was found com-
parable to the interleukin (IL)-1 receptor antagonist anakinra

Acute gout flare in a patient with CKD

Classical or atypical 
presentation?

Diagnostic testing
• Aspirate joint to look for urate crystals
  and to rule out infection or other causes
  such as pseudogout from calcium
  pyrophosphate crystals
• Consider DECT imaging if available

Classical

Acute treatment
Colchicine (1.2 mg orally followed by 0.6 mg 1  h later; if 
subsequent dosing required, adjust per kidney function)a

or 
Prednisone 30 mg with taper (10–14 d)
or
Intra-articular steroids (only if few joints involved)
or 
Consider anakinra or canakinumab (if above
treatment fails)

Atypical

Gout is diagnosed

Clinical diagnosis

Figure 2 | Management of acute gout in a patient with chronic kidney disease (CKD). In a patient with CKD who presents with a
presumed gout flare, the first step is to determine whether specific diagnosis is required. Although diagnosis can be confirmed by
arthrocentesis or dual-energy computed tomography (DECT) scanning, this is usually reserved for atypical presentation and/or when there is
concern for infection. Acute treatment primarily consists of anti-inflammatory drugs such as corticosteroids or colchicine. Nonsteroidal agents
are avoided. If inflammation persists and/or if there is some additional complication (e.g., uncontrolled diabetes), then colchicine or anti–
interleukin-1b therapy could be given. A definite diagnosis via synovial fluid aspiration, joint ultrasound, or DECT is generally preferable to a
clinical diagnosis as the treatment for gout will be lifelong. aIn patients with moderate CKD (stage #3), reduce the dosing to 0.6 mg daily; in
patients with CKD stages 4 and 5, the initial dosing is the same if the patient has not been receiving prophylactic doses of colchicine; repeated
loading dosing should not be given for 2 weeks if the patient is undergoing dialysis.

RJ Johnson et al.: Managing gout in CKD m in i r ev i ew

Kidney International (2024) 106, 573–582 575

Pour Colchicine
DFG > 30 ml/mn : dose 1mg et 1H plus tard 0,5 mg et ensuite 0,5mg/J (48h après la résolution ) 
DFG ≤ 30 ml/mn, qu’en l’absence d’alternatives : J1 idem puis stop au moins 2 semaines, HD 0,5 mg une fois

AlternaMves à la colchicine de préférence
(Cor:costéroïdes ou antagonistes de l’IL1)
En priorité  si 
DFG < 30 ml/mn et surtout si dialyse
Inhibiteurs CYP3A4 ou P-GP
(Macrolides, Cyclosporine, Verapamil
Ketoconazole)

Antagonistes de l’IL1
Si C.I. colchicine et Stéroïdes
2ème ligne gouXe résistante ou ≥ 3 crises/an

Johnson RJ, Kidney Int, 2024 



Accès gouSeux, mesures générales

Repos au lit avec immobilisation 
Glaçage articulation (15 mn x 3 /j avec protection cutanée)
Paracétamol 
Hydratation (augmenter la diurèse)
Eviter excès calorique
Test thérapeutique à la colchicine (si 1er accès)
Débuter rapidement traitement pharmacologique
en fonction du contexte
Envisager le traitement de fond 

D’après les Recommandations de la SFR, 2020



Prévention des accès goutteux 

ü Comment choisir entre l’allopurinol et le febuxostat ?

ü Quand prescrire un hypo-uricémiant ?
     Dès le premier accès ? Après au moins 2 accès goutteux annuels ?

ü Comment débuter un traitement par allopurinol  ou par febuxostat ? Faut-il cibler une cible d’uricémie ?

ü Quel est le risque principal associé à l’allopurinol et comment le prévenir ?

ü Quelle prévenYon des accès gouaeux sous hypo-uricémiant ? 



Traitement Hypo-uricémiant: les principes
ü Dès Le diagnostic
      but éviter l’accumulation d’UMS, réduire les comorbidités (mort subite)

ü Cible < 360 µmol/L (60mg/L) au minimum, optimal < 300µmol/L (50 mg/L) 
     au long cours et uricémie 2 fois/an
      but  prévenir récidive et  dissolution d’ UMS et des tophi (processus long)

ü Choix de l’Hypo-uricémiant  fonction du DFG et risque CV 

ü Prévention des crises sous  Hypo-uricémiant au moins 6 mois 

üDépistage / Prise en charge des complications CV associées à la goutte

 

Pascart T, SFR, Revue du Rhumatisme, 2020

Ø Educa]on thérapeu]que pour faire comprendre ces messages 



Les Agents Hypo-uricémiants à distance de 
l’accès goutteux ( 2 à 4 semaines) 

Allopurinol (métabolite accf oxypurinol, ≈ 50% éliminé par la dialyse)
  Accident d’hypersensibilité  (DRESS, Stevens-Johnson, Lyell)

  facteurs de risque :
   HLA-B*5801 (Asie,Afrique), IRC, diurécque, dose élevée
   Début du  traitement (2 mois)

  PrévenLon LtraLon progressive 
  (50 mg durant 2 à 4 semaines) → cible
  Posologie maximale au cours de la MRC avancée ?

Febuxostat (métabolisme hépatique et élimination rénale des métabolites)
Non éliminé par la dialyse (liaison protéique)
Toxicité hépatique, rare musculaire
Interaction (théophylline et répaglinide)
Risque CV ↑ (étude CARES, mais non retrouvé dans étude FAST)
Posologie réduite de 50% si DFG < 30 ml/mn/1,73m2) 



Recommanda)ons Société Française de Rhumtologie 
(Pascart T, Revue du Rhuma2sme, 2020)

Easy to change 
colors, photos 

and Text.
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colors, photos 

and Text.



PEC associée aux hypo-uricémiants
Prévention de la goutte pendant 6 mois avec la colchicine
  fonction du DFG et traitements associés 

 Colchicine en fonction du DFG 
< 30 ml/mn/1,73m2, CI discuter la corticothérapie (< 10 mg/J) ou Colchicine (prises espacées) hors AMM
Entre 30 et 60 ml/mn/1,73 m2: 0,5 mg/48heures
DFG ≥ 60 ml/mn/1,73 m2: 0,5 mg/J

Toxicité ↑ si cyclosporine,  ketoconazole, macrolides vérapamil  et statine

Régime 
Éviter purines, alcool (bière) 
Boissons à base de fructose interdites 
Baisse de l’uricémie ? ( ≤ 10 mg/L ?)

OpYmiser le traitement de la MRC
 doses adaptées de diurécques 

 les SGLT2-inh 
Privilégier le losartan



SGLT2-inhibiteurs et Goutte (1)

ü ↓ Risque d’accès gouCeux de 10 à 15%
ü Diminue l’uricémie de 10 mg/L

Kaufmann D, Phamaceutics, 2025

Mécanismes 
Accon principale sur GLUT9B de siège apical 

Accon sur URAT1 possible mais accessoire

Figure 2.
The uric acid transportasome. Urate transporters in renal proximal tubules are involved in
the secretion and reabsorption of urate. The balance between these processes determines the
net proximal renal excretion. Urate secretion involves SLC22A6 and SLC22A8, which
transport uric acid into the epithelial cell across the basolateral membrane, and URAT1,
SLC22A13, SLC17A1, SLC17A3, MRP4 and ABCG2, which transport uric acid out of the
epithelial cell across the apical membrane. Reabsorption of urate across the apical
membrane involves the urate-anion exchangers URAT1 and SLC22A13, which facilitate the
entry of urate into the cell in exchange for monocarboxylates (transported into the cell by the
sodium-dependent transporters SCL5A8 and SCL5A12) as well as SLC22A11, which
exchanges urate and dicarboxylates (transported into the cell by SLC13A3). Antiuricosuric
drugs can serve as the exchanging anion for URAT1 and, therefore, enhance urate transport.
URAT1 is inhibited by uricosuric agents and might be regulated by hormones. The glucose
transporter GLUT-9 also has an important role in reabsorption of urate; GLUT-9b transports
uric acid across the apical membrane and GLUT-9a transports uric acid out of the epithelial
cell across the basolateral membrane. The scaffolding protein, PDZK1, is involved in the
assembly of a transport complex in the apical membrane.

Reginato et al. Page 18
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SGLT2-inh et Goutte (2)

PotenTalisaTon des Hypo-uricémiants

46 pts (75 ans, 66% avec IRC) 
35% de gouXe tophacée

Etude rétrospeccve 

→ Uricémie < 60 mg/L  96 %
                     < 50 mg/L  79 %

Doménech-Serrano et al. 10.3389/fmed.2025.1726111

Frontiers in Medicine 04 frontiersin.org

change of −0.85 mg/dL (IQR − 2.57, 0.45; 95% CI −1.7 to −0.1, 
p = 0.001). !e reduction was signi"cantly more pronounced in 
participants without versus with prior ULT, although both groups 
experienced a decrease, and it was observed regardless of age, sex, 
CKD, obesity, or type of XOI (Table 2). A weaker SU reduction was 
apparent with canagli#ozin than the other SGLT2 inhibitors.

With combined therapy, 97.7% of patients (95% CI 88.2 to 99.6%) 
achieved the standard SU target (<6 mg/dL); only one person did not 
meet this criterion, with an SU level of 6.3 mg/dL at the time of 
assessment. Notably, 79.5% of participants (95% CI 65.5 to 88.9%) also 
achieved SU levels below 5 mg/dL. Before initiating combined 
treatment, 69.6% of participants receiving ULT monotherapy had SU 
levels below 6 mg/dL, and 47.8% had SU levels below 5 mg/dL. In 
those receiving SGLT2 inhibitor monotherapy before combined 
treatment, only 10.9% had SU levels below 6 mg/dL, and 2.2% had SU 
levels below 5 mg/dL. Six months a$er starting combined treatment, 
28.1% more participants achieved an SU level below 6 mg/dL and 
31.7% more participants achieved an SU level below 5 mg/dL.

For the SU target below 5 mg/dL, no di%erences were detected by 
sex, age, obesity or CKD (Table 2). !e achievement of either SU 
target (<6 mg/dL or <5 mg/dL) was unrelated to the "rst treatment 
prescribed (ULT or SGLT2I) or the type of XOI or SGLT2 inhibitor. 
However, since nearly the entire population achieved the SU levels 
below 6 mg/dL, potential di%erences between groups or factors 
associated with response could not be reliably evaluated.

A$er initiating combined treatment, the proportion of people 
using diuretics dropped signi"cantly from 60.9% (n = 28) to 47.8% 
(n = 22) (p < 0.001). Diuretic adjustment showed no impact on SU 
reduction (p = 0.545) or the proportion of people achieving SU levels 
below 5 mg/dL (p = 1.000) (Table 2).

Regarding the predictors of achieving SU levels below 5 mg/dL, 
only age (OR 1.066, 95% CI 0.993–1.144; p = 0.079) and BMI (OR 0.858; 
95% CI 0.724–1.018; p = 0.080) showed a trend towards a signi"cant 
association with the endpoint when considered as continuous variables 
in the bivariate model. No other covariates showed an association (data 
not shown). Age and BMI were then included in the multivariate model, 
yielding similar results (age: adjusted OR 1.071, 95% CI 0.994–1.154, 
p = 0.072; BMI: adjusted OR 0.838, 95% CI 0.689–1.019, p = 0.076).

3.2 Allopurinol dosing and changes in 
other laboratory variables

No signi"cant di%erences were observed in the median allopurinol 
dose predicted with the Easy-Allo tool (300 mg/day) and the median 
dose "nally prescribed (300 mg/day) a$er initiation of combination 
therapy (Figure 2). However, the IQR of prescribed allopurinol doses 
is greater and includes lower values than the IQR of estimated doses. 
No signi"cant di%erences were noted in patients requiring a dose 
higher than 300 mg/day (21.4% predicted, 20.4% prescribed under 
combination, p = 1.000).

We observed variations in several laboratory variables a$er 
initiation of combination treatment. !ere was a signi"cant reduction 
in fasting glucose [from 121 mg/dL (IQR 155.25, 103.75) to 106 mg/
dL (IQR 131.50, 89.0); p = 0.001], HbA1c [from 6.5% (IQR 7.33, 
5.80%) to 6.1% (IQR 6.75, 5.60%); p = 0.007], and CRP levels [from 
0.37 mg/dL (IQR 0.86, 0.21) to 0.23 mg/dL (IQR 0.38, 0.13); 
p = 0.009]. No signi"cant changes were observed in UACR [from 
21.5 mg/g (IQR 80.25, 7.75) to 19 mg/g (IQR 76.0, 7.0); p = 0.363] or 
eGFR [50.2 mL/min (IQR 79.70, 39.80) vs. 57.6 mL/min (IQR 83.72, 
39.90); p = 0.420].

4 Discussion

!e "ndings of this real-world study in 46 people with gout 
receiving treatment at a single specialized clinic highlight the positive 
impact of combining SGLT2 inhibitors with ULT (particularly XOIs). 
Combination treatment led to signi"cant SU reduction, achievement 
of urate targets, reduction in diuretics, and likely a lower allopurinol 
dosage requirement. While SU reduction was greater in people 
without prior ULT, the attainment of SU targets was not in#uenced by 
previous ULT use. Outcomes were not in#uenced by patients’ 
comorbidities, though age and BMI might have a role in the urate 
response. In addition, we found improvements in several metabolic 
and in#ammatory markers, and stable kidney function.

FIGURE 1

Serum urate levels. Box and whiskers plot, depicting median serum 
urate values (middle line in the box) with their 25th and 75th 
percentiles (box limits), while whiskers depict 10th and 90th 
percentiles. Extreme values are drawn as individual points below and 
above the whiskers. Data are shown for each time point: before 
urate-lowering therapy (Pre-ULT), before SGLT2 inhibitor initiation 
(Pre-SGLT2I), and after combined therapy with SGLT2 inhibitor 
initiation (Post-SGLT2I).
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