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Epidemiology



• Objective.To examine the incidence of gout over the last 20 years and to 
evaluate possible changes in associated comorbid conditions. 

• Methods.The medical records were reviewed of all adults with a diagnosis of 
incident gout in Olmsted County, Minnesota, USA, during 2 time periods 
(January 1, 1989–December 31, 1992, and January 1, 2009–December 31, 
2010). 



Incidence rate ratio 2.62



At the time of their first gout 

flare, patients diagnosed with 

gout in 2009–2010 had higher 

prevalence of comorbid 

conditions compared with 1989–

1992, including: 

Hypertension (69% vs 54%), 

Diabetes mellitus (25% vs 6%), 

Renal disease (28% vs 11%), 

Hyperlipidemia (61% vs 21%), 

Morbid obesity (29% vs 10%). 



• Changes in risk factors of gout are the main contributing factor for the 
remarkable increase in incidence and prevalence

• The importance of these risk factors=comorbidities cannot be overemphasized; 
previous studies have demonstrated their significant contribution to the excess 
mortality and morbidity in patients with gout.    

• These findings emphasize the importance of acknowledging gout as a “sentinel” 
disease that rarely occurs in isolation, but points to a likely aggregation of 
various CV risk factors and comorbidities. 

• A comprehensive, multispecialty approach is needed to reduce the morbidity 
and mortality of gout and its associated health conditions in these patients. 



Comorbid disorders

• Thus, in most patients, management of the initial gout flare will represent only a 
minor component of treatment. 

• Comorbid disorders have an increasing place in the management of gout 
patients. 

• Whereas the extent of hyperuricaemia being itself a cardiovascular (CV) risk 
factor is still debated, gout now clearly is associated with higher CV mortality

• Screening for other CV risk factors is therefore recommended by both the ACR 
and EULAR at the time of gout diagnosis and throughout the follow-up 



• Which of the  co-morbidities accelerates precipitation of UA? 

• Data were obtained from the Atherosclerosis Risk in Communities (ARIC) 
study

• ARIC is a prospective epidemiologic study conducted in U.S. communities 
during 1987–1998. 



Glucose, age, and BMI were not associated with incident gout but 

were associated with prevalent gout

For serum urate levels near the crystallization threshold (6–8 mg/dl) 

African Americans and hypertensive people 

are at 2–3times the risk for developing gout





• We conducted a prospective, non-interventional, cross-sectional study to 
determine the presence of MSU crystal deposits in the foot/ankle using DECT 
technology among patients with asymptomatic hyperuricemia. The inclusion 
criteria were (1) adults aged ≥40 years, (2) sUA levels ≥6.5 mg/dL and (3) 
presence of metabolic syndrome



• In conclusion, in this cross-sectional study of 46 patients with mild-to-moderate 
asymptomatic hyperuricemia, 15% had MSU crystal deposition as noted on the 
foot/ankle DECT scans. 

• Older age, but not sUA levels and other measured patient characteristics, was 
associated with the presence of MSU crystal deposits on DECT scans. 



Gout and CKD

• The relationship between gout and renal impairment is well established. 

• Data from 5085 German CKD patients yielded a 24.3% overall prevalence of 
gout, and an increased prevalence, rising from 16.0% with an estimated 
glomerular filtration rate (eGFR) of 56ml/min/1.73 m2 to 35.6% with 
eGFR<30ml/min/1.73m2 



Allopurinol 100-300 mg/d

Febuxostat 40-80 mg/d

↓55% in kidney failure events

↓60% in cardiovascular events



• UA excretion is decreased in CKD patients

• People with hyperuricemia have a 3-fold risk of developing CKD

• Hyperuricemia may cause activation of xanthine oxidase (XO), endothelial 
dysfunction and tubular injury thus promoting CKD

• Febuxostat is primarily eliminated in the liver and is well tolerated by CKD 
patients

• The renoprotective effect of febuxostat is controversial

• Literature review and meta-analysis of RCTs



Significant improvement in eGFR on febuxostat therapy in patients with CKD

Homogeneity between RCTs – strengthens results

Suppresses oxidative stress

Improves endothelial dysfunction

Reduces renin activity

Febuxostat may ameliorate renal function in early CKD 

(eGFR 30-40 ml/min)





Gout and CV mortality

GOUT
IS 
ASSOCIATED 
WITH 
EXCESS 
CARDIOVASCULAR 
MORTALITY

• Will treating gout decrease CV mortality? 





• Dose escalation was associated with a non-significant increase in:

 All cause mortality (HR1.08)

 CV mortality (HR 1.08)

 Cancer associated mortality (HR 1.06)

• However, among the 30% who achieved target SUA – non-significant decrease
in:

 CV mortality (HR 0.93)

Allopurinol dose escalation is unlikely to improve survival as it is currently prescribed in 
clinical practice with limited dose increases



• BACKGROUND Cardiovascular risk is increased in patients with gout. We 
compared cardiovascular outcomes associated with febuxostat, a nonpurine 
xanthine oxidase inhibitor, with those associated with allopurinol, a purine base 
analogue xanthine oxidase inhibitor, in patients with gout and cardiovascular 
disease.

• METHODS We conducted a multicenter, double-blind, noninferiority trial 
involving patients with gout and cardiovascular disease; patients were randomly 
assigned to receive febuxostat or allopurinol and were stratified according to 
kidney function. The trial had a prespecified noninferiority margin of 1.3 for the 
hazard ratio for the primary end point (a composite of cardiovascular death, 
nonfatal myocardial infarction, nonfatal stroke, or unstable angina with urgent 
revascularization).

N Engl J Med 2018;378:1200-10. DOI: 10.1056/NEJMoa1710895 



•





OUCH!!



Pathogenesis of chronic hyperuricemia



Genetics

• Genome-wide association studies for SUA have identified 28 loci influencing 
serum urate levels. 

• The largest genetic effects on SUA result from genes encoding transporters (so-
called urate transportosomes) that excrete UA via the kidney and/or gut. 

• Urate transporter 1 (URAT-1) is the renal transporter coded by SCL22A12, and 
ABCG2, a urate transporter expressed in both gut and kidney. 

• Other genetic effects depend upon glycolysis genes



Precision medicine to treat gout:
HLA- B*5801  

ABCG2 Arg141Lys variant 

URAT1; encoded by SLC22A12





Schematic mechanisms of action of current and future 
urate-lowering drugs





LESINURAD + ALLOPURINOL



Lesinurad was approved by the FDA for hyperuricemia 
associated with gout at a dose of 200 mg once daily in 

combination with a XOI

• The US prescribing information for lesinurad recommends assessing renal 
function prior to the initiation of lesinurad therapy and periodically thereafter

• Lesinurad treatment should be discontinued in patients with creatinine clearance 
values persistently below 30 ml/minute 

• Lesinurad is contraindicated in patients with end-stage renal disease, kidney 
transplant recipients,and patients undergoing dialysis. 

• Few kidney stone AEs were reported during the study, and the incidence did not 
differ significantly between treatment groups.

• The majority of patients in the CLEAR 1 study were receiving allopurinol 300 
mg. 

• It is thus unclear whether further up-titration of allopurinol, as recommended by 
treatment guidelines, would have been an effective option for these patients



$$$



• OBJECTIVES:

• Interleukin (IL)-1β blocking is effective for the treatment of gout flares and is 
recommended in patients with contraindications to the standard of care, such as stage 4-5 
chronic kidney disease (CKD) patients. 

• However, efficacy and safety data regarding these agents are lacking in this population. 
We aimed to investigate the efficacy and safety of anakinra for the treatment of gout flares 
in patients with stage 4-5 CKD or renal transplantation.

• METHODS:

• This retrospective study encompassing 3 academic centres included consecutive patients 
with stage 4-5 CKD or kidney transplantation who received anakinra for the treatment of 
acute gouty arthritis and completed at least one follow-up visit. Efficacy, occurrence of 
infection, and renal function variations were recorded.



• RESULTS:

• Of the 31 included patients (24 men, mean age 72 ± 11 years), 25 were non-
transplant subjects with stage 4-5 CKD (mean estimated glomerular filtration 
rate, MDRD formula (eGFR) 22.7 ± 6.5mL/min/1.73 m2), and 6 had undergone 
kidney transplantation (mean eGFR 41.5 ± 22.8mL/min/1.73 m2). 
Median gout duration was 3.5 years, and the mean serum urate (SUA) level was 
8.7mg/dL. 

• Twenty-one (68%) patients had tophi, and 21 had gout arthropathy.

• Anakinra was efficacious in all patients (final VAS 10 and CRP level 10mg/L). 
Ten patients (32%) were anakinra dependent (i.e., required prolonged treatment 
with anakinra). 

• A serious infection was recorded in only one patient, occurring 3 months after 
starting anakinra. No significant variation in renal function was observed.

• CONCLUSION:

• Anakinra may be a safe therapeutic option for gout patients with advanced 
CKD. Further randomized controlled studies are required to confirm our results.



• This appears to be particularly relevant since gout patients 

• receiving dose escalation and achieving SU goal appeared to have lower 
cardiovascular mortality in sensitivity analyses. Taken together, these results 
add to the persistent uncertainty regarding the role of ULT in reducing mortality 
risk

• Our sensitivity analysis examining the importance of SU goal attainment leaves 
open the possibility that reaching goal may be important in terms of survival 
benefit, but further study will be needed

• In conclusion, we found no association between allopurinol dose escalation and 
improved survival. The findings were likely limited by suboptimal ULT dosing 
observed in practice even among dose escalators. While we had anticipated that 
the results from this study would add to the evidence that appropriate dose 
escalation yielded meaningful “extra-articular” benefits for gout patients, 
clinical inertia in this population was so prevalent even among those receiving 
dose escalation that we were unable to make a definitive assessment



GOUT: Take home messages

• Excess mortality in gout

• Treat co-morbidities  

• Reduction of UA does not necessarily decrease mortality 

Excess mortality with febuxostat vs. allopurinol

Excess mortality in allopurinol dose escalators vs. nonescalators 

Reduced mortality in patients in whom allopurinol was titrated to a target 
UA< 6 mg%

• Treatment of hyperuricemia may improve renal function in CKD patients with hyperuricemia and gout

• Lisenurad may be given concomitantly with allopurinol and febuxostat in order to reach UA < g or  < 5

• Anakinra may be given to CKD patients to prevent acute attacks





CPPD
NO HOPE YET



Rosenthal AK, Ryan LM. N Engl J Med 2016;374:2575-2584.

Calcium Pyrophosphate Deposition (CPPD).





• This study is the first to compare the performance of US and conventional 
radiography of the wrist for CPPD diagnosis. 

• US had better diagnostic performance than radiography for diagnosis of CPPD. 

• Sensitivity and specificity of US were high, with good positive LR. 

• Results strengthen the EULAR recommendations for CPPD diagnosis, which 
include US as a diagnostic tool for CPPD



• Objectives to assess the reliability of the oMErACt ultrasound (US) definitions 
for the identification of calcium pyrophosphate deposition disease (Cppd) at the 
metacarpal-phalangeal, triangular fibrocartilage of the wrist (tFC), 
acromioclavicular (AC) and hip joints. 

• Methods A web-based exercise and subsequent patient-based exercise were 
carried out. 

• Results the web-based exercise yielded high kappa values both in intraobserver 
and interobserver evaluation for all sites, while in the patient-based exercise, 
inter-reader agreement was acceptable for the tFC and the AC. 

• tFC reached high interobserver and intraobserver k values in both exercises, 
ranging from 0.75 to 0.87 (good to excellent agreement). 

• AC reached moderate kappa values, from 0.51 to 0.85 (moderate to excellent 
agreement) and can readily be used for US Cppd identification. 



The oMErACt US definitions for the identification of 

Cppd demonstrated to be reliable when applied to the 

tFC and AC



MTX 15 mg/wk sc

25 patients with crossover

Recurrent arthritis/persistent polyarthritis

Failure of NSAIDS/CS/colchicine

DAS44 -0.08 vs. -0.13 (p=0.44)

VAS pain -1 vs. 0 (p=0.43)

1 serious AE on MTX 





The End


