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Comorbidities in people with gout.

Organ system

Clinical condition

=—» (Cardiovascular

—> Renal/genitourinary

Metabolic

—> Neurological

Ophthalmological
Rheumatological

Hypertension
Coronary heart disease
Atherosclerosis

Stroke

Heart failure
Peripheral vascular disease
Atrial fibrillation
Thromboembolism
Chronic kidney disease
Nephrolithiasis
Erectile dysfunction
Diabetes

Metabolic syndrome
Osteoporosis
Alzheimer's disease
Vascular dementia
Parkinson's disease
Macular degeneration
Osteoarthritis

Seminars in Arthritis and Rheumatism 50 (2020) S11-516

Contents lists available at ScienceDirect

Seminars in Arthritis and Rheumatism

journal homepage: www.elsevier.com/locate/semarthrit

Gout epidemiology and comorbidities

Jasvinder A. Singh*"“*, Angelo Gaffo*>!

# Medicine Service, Birmingham VA Medical Center, Birmingham, AL, United States
b School of Medicine, Department of Medicine, Division of Rheumatology, University of Alabama at Birmingham, AL, United States
< School of Public Health, Department of Epidemiology, University of Alabama at Birmingham, AL, United States
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Other Factors

(e.g.,

hypertension,

chronic kidney

/ disease, etc)

Gout
(Hyperuricemia?)
Abeles AM Curr Opin Rheum 2019
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Allopurinol Allopurinol
Dose WMD Author Dose WMD
Author (Year) (mg) v (95% ClI) % Waeight (Year) (mg) : (95% CI) % Weight
Kanbay (2007) 300 -E- -3.30(-4.31,-2.29) 1525 Kanbay (2007) 300 ‘*' -0.60(-1.44,024) 1462
Feig(2008) 400 - E -490(-551,-4.29) 1567 Feig (2008) 400 - , -2.70(-3.30,-2.10) 15.18
Khan (2008) 300 e £60(997,-123) 872 Khan (2008) 300 L —— 440(217.663) 1016
Momeni(2010) 100 —:'!:— -2.20(-4.75, 0.35) 1242 Momeni(2010) 100 —‘—:— -230(-3.92,-068) 1219
George (2006) 300 § «053(-1223,11.17) 230 George (2006) 300 % 0.03(-5.07,5.13) 404
George (2006) 600 . -065(-11.90,1060) 246 George (2006) 600 : -085(-588,4.18) 413
Noman (2010) 600 —v—-é— -0.60(-6.26, 5.06) 6.67 Noman (2010) 600 —0-— -0.70(-461,321) 6584
Dogan (2010) 900 ——'— 3.00(-4.03,10.03) 5.07 Dogan (2010) 900 -500(-1048,048) 363
Siu (2006) 100-300 ————— : -11.00(-14.61,-7.39) 10.18 Siu (2008) 100-300 ——— ; -4.00(-582,-2.18) 1153
Goicoechea (2010) 100 . 0.00(-1.14, 1.14) 15.08 Goicoechea(2010) 100 --' 200(-277,-123) 1481
Kanbay (2011) 300 _"é_— -430(-10.34,1.74) 6.18 Kanbay (2011) 300 i 1.50(-3.75,6.75) 387
Overall Q -3.33(-5.25,-1.42) 100.00 Overall OI -1.29(-248,-0.10)  100.00
NOTE: Weights are from random effects anarysioi NOTE: Weights are from random effects analysis
-1;,6 0 I;.G -1;).5 0 I(‘).S
Change in Systolic Blood Pressure (mm Hg) Change in Diastolic Blood Pressure (mm Hg)

REVIEW PAPER The Journal of Clinical

Effect of Allopurinol on Blood Pressure: A Systematic Review and Hypertension 2013
Meta-Analysis ’

Vikram Agarwal, MD, MPH;' Nidhi Hans, MD, MPH;? Franz H. Messerli, MD"

From the St Luke’s Roosevelt Hospital Center, Department of Cardiology, Columbia University College of Physicians and Surgeons, New York,
NY:" and Lahey Clinic Medical Center, Tufts University School of Medicine, Burlington, MA®
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Overall (n=61) - b a3 4
Ages 18-27 (n=36) - L * 4
Ages 28-40 (n=25) - F ¥ 4
African-Americans (n=25) } ¥ 1
Non African-Americans (n=36) - t o 4
Women (n=23) k ¥ 4
Men (n=38) - + a3 4
Serum urate >6.5 mg/dL at BL (n=15) { @ 4
High BP (n=45) 1 t ¥ 4
Compliant (n=46) - b a3 4
Compliant + High BP (n=37) - t ey i
-10 -5 0 5

Systolic BP Difference (mmHg) Between Treatment Groups

Placebo to allopurinol
Allopurinol 300 mg daily 300 mg daily
Characteristic to placebo (n = 52) (n=47)

Age at enroliment, mean = SD years 277264 283+76
Sex, no. (%) men/women 32(61.5)20(38.5) 30(63.8/17(36.2)
Race/ethnicity, no. (%)

White 27(519) 25(53.2)

African Amencan 21 19(40.4)

Other 4 3(6.4)
BMI, mean £ SD kg/m’ 318182 29771
Systolic BP, mean + SD mm Hgt 1273+ 125 1268 + 100
Diastolic BP, mean + SD mm Hgt 826+10.2 799:89
FMD, mean = SD %#

All 04+58 10.7£50

Men 92+48 102237

Women 124:68 7270
Serum urate, mean + SD mg/dl

All 58+10 59:£13

Men 62:09 65+11

50+08 47106 Gaffo AL Arthritis Rheum 2021

Women
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Characteristics Gout, n =700 Non—gout, n =276 p* OR (95% CI)
Age, yrs 620+134 584+ 148 < 0.001 1.02 (1.01-1.03)
Male sex 573 (81.9) 140 (50.7) < 0.001 4.38 (3.23-594)
BMI, kg/m? 294+56 269+5.1 < 0.001 1.10 (1.07-1.13)
Family history of CVD 166 (23.7) 47 (17.0) 0.023 1.52 (1.07-2.17)
Smoking
No 370 (52.9) 149 (54.0) < 0.001
Stopped 211 (30.1) 43 (15.6) <0.001 1.98 (1.35-2.89)
Yes 119 (17.0) 84 (30.4) 0.001 0.57 (0.41-0.80)
Alcohol consumption > 21 units/wk 190 (27.2) 51 (18.5) 0.004 1.65(1.17-2.33)
Creatinine level, pmol/l 102.5 + 40.6° 772 + 3454 < 0.001 1.04 (1.03-1.05)
GFR, ml/min/1.73m? 64.3 +21.5° 7832+ 16.3f < 0.001 0.96 (0.95-097)
Diabetes mellitus 123 (17.6) 33 (12.0) 0.031 1.57 (1.04-2.37)
Hypertension 431 (61.6) 92 (33.3) <0.001 3.20 (2.39-4.30) C Ih
Hypercholesterolemia 203 (29.0) 44 (15.9) < 0.001 2.15(1.50-3.09) -
B& s T OvD
> b 33 @ 64 <0.001 2.85 (2.09-3.91) .
Angina pectoris 86(9 1073 <0.001 3.73 (1.91-7.28) (OddS ratio 3 .4)
Myocardial infarction 102 (14.6) 11 (4.0) < 0.001 4.11 (2.17-7.78)
Heart failure 98 (14.0) 8(29) < 0.001 545 (2.62-11.37)
Transient ischemic attack 47 (6.7) 10 (3.6) 0.064 1.92 (0.95-3.85)
Cerebrovascular accident 47 (6.7) 7(2.5) 0.010 2.77 (1.24-6.20)
Peripheral vascular disease 54 (7.7) 6(2.2) 0.001 3.76 (1.60-8.85)
Heart valve abnormality 51(7.3) 8(2.9) 0.010 2.63 (1.23-5.62)
Arrhythmia 117 (16.7) 21 (7.6) < 0.001 244 (1.50-3.97)

Crystal-proven Gout and Characteristic Gout Severity
Factors Are Associated with Cardiovascular Disease

The Journal of Rheumatology 2018

Iris J.M. Disveld, Jaap Fransen, Gerard A. Rongen, LLaura B .E. Kienhorst, Sahel Zoakman,
Hein J.E.M. Janssens, and Matthijs Janssen




Crystal-proven Gout and Characteristic Gout Severity
Factors Are Associated with Cardiovascular Disease

Iris J.M. Disveld, Jaap Fransen, Gerard A. Rongen, LLaura B .E. Kienhorst, Sahel Zoakman,

Hein J.E.M. Janssens, and Matthijs Janssen

] - h ", A I A, CVD T Y T h 7 h
h Y ¢ B A B’ > B i L h ~ f
Factor § p OR (95% CI)
Age, yrs 0.055 <0.001 1.06 (1.04-1.08) An “h " C B "Hhowa S~
Stopped smoking! 0.700 0.002 201 (1.29-3.14) L - .
Active smoking? 0.755 0009 213(121-374) | AN SCEE < h 7
Diabetes mellitus? 0.834 0.003 2.30(1.35-3.92)
>

Hypercholesterolemia® 0.533 0.017 1.70 (1.10-2.63) A UrA> 0.55 mmol/l
Disease duration = 2 yrs> 0.698 0.001 2.01(1.31-3.09) AB O .
Oligo- or polyarthritis® 0.505 0.047 1.66 (1.03-2.66)
Serum urate acid > 0.55 mmol/l” 0.547 0.011 1.73 (1.12-2.68)
Joint damage® 0.814 0.001 2.26 (1.38-3.69)

0.55 mmol/l = 9.3 mg/dI

The Journal of Rheumatology 2018
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Summary of large studies assessing the risk of cardiac disease in patients with gout

Study/country/
randomised vs cohort

Population

Odds/risk/hazard ratios (95%
Cl p value)

Covariates adjusted for in multivariable adjusted
model

Krishnan et al*' {USA/MRFIT

Abbott et al?*/USA/
Framingham

Gelber et al”*/USAftwo
cohorts of black and white
physicians

Janssens et al**/
Netherlands/case—control

De Vera et al**[British

Columbia/population-based
cohort

Choi et al**/Health
Professionals Follow-up
Study/cohort

Cohen et al*’/US Renal
Data System dialysis
subjects

Kuo et a*®/Chang Gung
Memorial Hospital in
Taiwan

12 866 men in the MRFIT who were followed
up for a mean of 6.5 years

5209 subjects originally enrolled in the
Framingham Study

Prospective cohort studies of former medical
students—371 black men in the Meharry
Cohort Study and 1181 white men in the
Johns Hopkins Precursors Study

Data were obtained from the Continuous
Morbidity Registration (CMR), Nijmegen

9642 gout patients and 48 210 controls, with
no history of ischaemic heart disease

51 297 male participants of the Health
Professionals Follow-Up Study with 12 year
follow-up

234 794 patients on dialysis in the US Renal
Data System

61 527 subjects, with 1311 with gout

Hyperuricaemia and MI: OR 1.11
(95% ClI 1.08 to 1.15)

Gout and MI: OR 1.26 (95% CI
1.14 to 1.40)

Gout and coronary heart disease:
RR 1.60 (95% Cl 1.1 to 2.2) in
men

Gout and incident CHD: RR 1.20
(95% Cl 0.37 to 3.92) in Meharry
men

RR 0.66 (95% Cl 0.24 to 1.79) in
Johns Hopkins men

Gout and incident CVS disease:
RR 0.98 (95% CI 0.65 to 1.47)

Gout in women: RR 1.39 (95%
C11.20 to 1.61) for all AMI and
RR 1.41 (95% Cl 1.19 to 1.67)
for non-fatal AMI

Gout in men: RR 1.11 (95% ClI
0.99 to 1.23) for all AMI and
RR 1.11 (95% CI 0.98 to 1.25)
for non-fatal AMI

In patients with no pre-existing
CAD—Gout and total mortality:
RR 1.28 (95% CI 1.15 to 1.41)
Gout and CVD deaths: RR 1.38
(95% Cl 1.15 to 1.66)

Gout and fatal CHD: RR 1.55
(95% Cl 1.24 to 1.93)

Gout and mortality: HR 1.47
(95% ClI 1.26 to 1.59)

Gout and all-cause death: HR
1.46 (95% C1 1.12 to 1.91)
Hyperuricaemia and all-cause
death: HR 1.07 (95% Cl 0.94 to
1.22)

Age, diastolic blood pressure, total serum cholesterol,
BMI, fasting blood glucose, smoking, creatinine, diuretic
use, aspirin use, alcohol use, incident diabetes, family
history of acute MI

Systolic blood pressure, total cholesterol, alcohol intake,
body mass index, and diabetes

Known CHD risk factors

Matched for age, sex and practice

Age, comorbidities (hypertension, diabetes, COPD, and
hyperlipidaemia), Charlson comorbidity score and
prescription drug use (non-steroidal anti-inflammatory
drugs, aspirin, glucocorticoids, statins, anticoagulants,
hormone replacement therapy and diuretics) as
time-dependent covariates

Age, hypertension, hypercholesterolaemia, diabetes
mellitus, aspirin use, diuretic use, smoking, body mass
index, alcohol intake, family history of M, total energy
intake, trans fat, dietary cholesterol, protein, linoleic
fatty acid, and the ratio of polyunsaturated fat to
saturated fat

Age, sex, diabetes, COPD, peripheral vascular disease,
smoking, ischaemic heart disease, congestive heart
failure, albumin, smoking

Age, sex, component number of metabolic syndrome and
proteinuria

When gout goes to the heart:
does gout equal a cardiovascular

disease risk factor?
Jasvinder A Singh"*?

AnnRheumDis2015
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Risk factors for
hyperuricaemia

Diet: seafood, meats,
sweetened soft drinks

Medication: diuretics,
cyclosporine, low dose
aspirin, beta-blockers

Genetics: SLC2A9,
ABCG2Z and SLC22A12

Pathogenesis of heart
disease

Hypertension

When gout goes to the heart:
does gout equal a cardiovascular
disease risk factor?

Jasvinder A Singh"%3

Kidney disease: kidney
failure, dialysis

Alcohol; beer, spirits;
amount of alcohol

Comorbidity: heart
failure, hypertension,
obesity, coronary
artery disease

Oxidation of
LDL in plaque
Duration, severity,
other determining
factors
Hyperuricaemia 4 Endothelal I—— ol
dysfunction
I"
’f
Dietary, clinical and -’ &
. s
genetic factors Acute and chronic '.r'
systemic g
inflammation ’:'
L

Increased risk of
cardiovascular disease

Other proatherogenic
factors

AnnRheumDis2015
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Cohort Study of Repeated Measurements of Serum Urate and Risk of
Incident Atrial Fibrillation

Shanshan Li, ScD; Jin Cheng, MD; Liufu Cui, MD; M. Edip Gurol, MD, MSc; Deepak L. Bhatt, MD, MPH; Gregg C. Fonarow, MD, ScM,;
Emelia J. Benjamin, MD; Aijun Xing, MD, PhD; YunLong Xia, MD; Shouling Wu, MD, PhD; Xiang Gao, MD, PhD

Journal of the American Heart Associatidi9
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Table 3 Propensity-score matched association of allo-
purinol or febuxostat (5:1 match) with the hazard of in-
cident atrial fibrillation (AF) in patients who received
and filled a new allopurinol or febuxostat prescription
Incident atrial P-value
fibrillation (AF)
HR (95% CI)
Allopurinol Ref
Febuxostat @1 .05-1.48) 0.012
Dose
Allopurinol <200 mg/day Ref
Allopurinol 200299 mg/day 0.94 (0.78-1.12) 047
Allopurinol =300 mg/day 0.91 (0.79-1.05) 0.20
Febuxostat 40 mg/day 1.10 (0.89-1.35) 0.37
Febuxostat 80 mg/day 1 .16-2.27) 0.005
Duration of use
Allopurinol 1-180 days Ref
Allopurinol 181-365 days 0.95 (0.75-1.19) 0.64
Allopurinol >1 year 04 (0.81-1.32) 0.76
Febuxostat 1-180 days 1.10-1 .67) 0.004
Febuxostat 181-365 days 0.88 (0.56-1.40) 0.59
Febuxostat =1 year 1.24 (0.79-1.97) 0.35
Bold text represents statistical significant HRs with P-value <0.05.
Cl, confidence interval; HR, hazard ratio; Ref, referent category.

b ~ t AN .
¢ AL A & >, h A"y Medicarpdata
@ E SC European Heart Journal (2019) 40, 3046-3054 SPECIAL ARTICLE
European Society doi:10.1093/eurheartj/ehz154 Atrial fibrillation
of Cardiology

Comparative effectiveness of allopurinol and
febuxostat for the risk of atrial fibrillation in the
elderly: a propensity-matched analysis of
Medicare claims data

Jasvinder A. Singh1’2'3* and John D. Cleveland®
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Survival (%) Uric Acid and Survival in Chronic Heart Failure
100 - Validation and Application in Metabolic, Functional,
. and Hemodynamic Staging
90 ] UA <565 Hmﬁu I Stefan D. Anker, MD, PhD; Wolfram Dochner, MD; Mathias Rauchhaus, MD; Rakesh Sharma, MRCP;
80 — (B Darrel Francis, MRCP; Christoph Knosalla, MD; Constantinos H. Davos, MD, PhD; Mariantonietta Cicoira, MD;
] @—07}@_ Wagar Shamim, MRCP; Michel Kemp, MD; Robert Segal, MD; Karl Josef Osterziel, MD;
70 - Francisco Leyva, MD; Roland Hetzer, MD; Piotr Ponikowski, MD; Andrew 1.S. Coats, DM
- p<0.0001
60 ]
50 —
40 - Circulation2013
_|
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Table 2. Incident rates of mortality, CAD, stroke, and heart failure between urate-lowering drug users vs. nonusers.
Outcome Urate-lowering therapy
No Yes c¢HR (95%CI) P aHR (95%CI) P
Event PY IR Event ey IR
All-cause mortality 57 11745 0.5 37 12233 0.3 0.62 (0.41,0.94) 0.02 0.6 (0.39,0.92) 0.02
CV death 22 11745 0.2 16 12233 0.1 0.7 (0.37,1.33) 0.27 0.61(0.31,1.19) 0.15
Hospitalized CAD 88 11480 0.8 94 11955 0.8 1.02 (0.76,1.37) 0.89 1.01 (0.75,1.35) 0.97
Hospitalized stroke 118 11326 1.0 74 12019 0.6 0.59 (0.44,0.79) 001 0.52 (0.39,0.7) <.001
Ischemic stroke 64 11326 0.57 32 12019 0.27 0.47 (0.31,0.72) <.001 0.41 (0.27,0.64) <.001
Hemorrhagic stroke 15 11326 0.13 15 12019 0.12 0.94 (0.46,1.93) 0.88 0.88 (0.42,1.83) 0.72
Hospitalized heart failure 31 11688 0.3 32 12147 0.3 0.99 (0.6,1.62) 0.96 0.91 (0.55,1.52) 0.72

IR, incidence rate, per 100 person-years; CI, confidence interval; p, p value; cHR, crude hazard ratio; aHR, adjusted hazard ratio, controlling for sex, age, area, every

comorbidity, and drug in Table 1.

Yen FS PLOSone 2020
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Fic. 3 Relative risks of CVEs (measured using APTC definition) in randomized trials of uricosuric medications in gout

A Febuxostat  Allopurinol Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Becker (44) 7 507 1 253 243% 3.49[0.43,28.24) -
Becker (47) 28 941 1 145 263% 431[059,31.47) e
Becker (50) 3 1513 3 756 365% 0.50[0.10,2.47] i
Huang (60) 0 344 0 172 Not estimable
Kamatani (53) 0 122 0 122 Not estimable
Katamani (51) 0 20 0 20 Not estimable
Kumar (57) 0 238 0 176 Not estimable
Schumacher (46) 2 670 0 268 129% 2.00[0.10, 41.61)
Total (95% CI) 4355 1912 100.0% 1.69 [0.54,5.34) e
Total events 40 5
Heterogeneity: Tau®= 0.28; Chi*= 3.74, df= 3 (P = 0.29); = 20% 0 o7 0=1 150 100:
Testfor overall effect Z=0.90 (P = 0.37) Favours Febuxostat Favours Allopurinol
B uLT Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Becker (43) 0 115 0 38 Not estimable
Kamatani (52) 1 164 0 38 108% 0.71 [0.03,17.08]
Kamatani (54) 0 69 0 33 Not estimable
Schumacher (46) 2 938 0 134 11.9% 0.72[0.03,14.89]
Sundy (55) 3 179 0 46 126% 1.83[0.10, 34.77]
Takeda (58) 3 64 3 32 458% 050(0.11,2.34) e
Takeda (59) 2 157 1 157 191% 2.00[0.18, 21.83) e i ——
Taylor (56) 0 26 0 k]l Not estimable
Total (95% CI) 1712 509 100.0% 0.83 [0.29, 2.36]
Total events 1" 4
Heterogeneity: Tau’:l 0.00; Chi*=1.25,df=4 (P=0.87); F= 0% 001 o1 T 10 100
Testfor overall effect Z=0.35 (P =0.73) Favours ULT Favours Placebo
Study or group  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Becker (43) 0 115 0 38 Not estimable
Kamatani (52) 1 164 0 38 123% 0.71[0.03,17.08]
Kamatani (54) 1] 69 0 33 Not estimable
Schumacher (46) 2 670 0 134 1386% 1.01 [0.05, 20.84]
Takeda (58) 3 64 3 32 523% 0.50[0.11,2.34] —T
Takeda (59) 2 157 1 157 218% 2.00[0.18,21.83] ———
Total (95% CI) 1239 432 100.0% 0.78 [0.25, 2.37]
Total events 8 4
Heterogeneity. Tau®*= 0.00; Chi*= 0.95, df= 3 (P=0.81); F= 0% 001 oh 1 10 700

Testfor overall effect Z= 0.44 (P = 0.66)

(A) Febuxostat vs allopurinol. (B) ULT vs placebo. (C) Febuxostat vs placebo.

Favours Febuxostat Favours Placebo

Rheumatology 2017;56:1144-1153
doi:10.1093/rheumatology/kex065
Advance Access publication 30 March 2017
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Cardiovascular effects of urate-lowering therapies in
patients with chronic gout: a systematic review and
meta-analysis

Tony Zhang' and Janet E. Pope'
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Xanthine oxidase inhibitors for prevention
of cardiovascular events: a systematic

review and meta-analysis of randomized BMCCardiovasculabisorder<2018
controlled trials

Markus Bredemeier''®, Lediane Moreira Lopes’, Matheus Augusto Eisenreich’, Sheila Hickmann’,
Guilherme Kopik Bongiorno', Rui d‘Avila', André Luis Bittencourt Morsch', Fernando da Silva Stein'
and Guilherme Gomes Dias Campos'
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Assessment of Cardiovascular Risk in Older Patients with Gout
Initiating Febuxostat versus Allopurinol: a Population-based
Cohort Study

MaryAnn Zhang, MD", Daniel H. Solomon, MD, MPH2, Rishi J. Desai, PhD?, Eun Ha Kang,

MD, PhD*, Jun Liu, MD, MPH®, Tuhina Neogi, MD, PhD, FRCPC®, and Seoyoung C. Kim, MD,
ScD, MSCE’

1, 5y h

Circulation2018
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ORIGINAL RESEARCH

Major Cardiovascular Events in Patients
with Gout and Associated
Cardiovascular Disease or Heart Failure
and Chronic Kidney Disease Initiating a
Xanthine Oxidase Inhibitor

[JoAnne Foody, MD; Robin S. Turpin, PhD; Beni A. Tidwell, BS; Debra Lawrence, PhD; Kathy L.
Schulman, MS

American Health and Drug Benefits 2017

h> “s'AC"™ h " CKDBHCVD '

A Y

s NFEE W O pLd, By & o

Multivariable Adjusted Hazard Ratios for Any Major CV Event

Febuxostat initiators® (N = 370) @

Demographics
Female (N = 896)
Age 18-54 yrs (N = 118) I 10
Age 55-74 yrs (N = 1102) 10
W.dicr.e (N = 1875) 09
Nortneast (N = 367) i
North Central (N = 936) : 1
West (N = 360) i 11

Baseline clinical characteristics

CAD history (N = 1612) —— 10

Cerebrovascular disease history (N = 439) I—{—
PVD history® (N = 568)

HF history (N = 1228)
Stage 3 CKD at index (N = 1763) ' [25]
Stage 4 CKD at index (N = 550) } 129}
Diabetes history (N = 1224) — o]+
Hyperlipidemia history (N = 949)
Other circulatory condition history® (N = 2176) !

=1 CVD/HF hospitalizations® (N = 573) i
Other gout medication exposure® (N = 378) I—lﬁ—!
0.1 1 10
Hazard ratios with 95% Cls
P <.05.
°p <.001.
P <.01.

CAD indicates coronary artery disease; Cl, confidence interval; CKD, chronic kidney disease; CVD, cardiovascular disease; HF, heart failure; PVD, peripheral vascular disease.
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Table 2. Major Safety End Points (Modified Intention-to-Treat Analysis). CardlovaSClﬂar Safety Of FequOStat
Febuxostat  Allopurinol Hazard Ratio or Allopurinol in Patients with Gout
End Point (N=3098) (N=3092) (95% CI) P Valuefj
. William B. White, M.D., Kenneth G. Saag, M.D., Michael A. Becker, M.D.,
no. of patients (%) Jeffrey S. Borer, M.D., Philip B. Gorelick, M.D., Andrew Whelton, M.D.,
— Primary end point: composite of cardiovascular 335 321 1.03 (0.87-1.23)% 0.66 Barbara Hunt, M.S., Majin Castillo, M.D., and Lhanoo %unawardhana, M.D., Ph.D,,
death, nonfatal myocardial infarction, non- (0.002) for the CARES Investigators*

fatal stroke, or urgent revascularization
due to unstable angina

N Engl Med 378;13 nejm.org March 29, 2018

Secondary end points

— Cardiovascular death 134 100@ 1.34 (1.03-1.73)

Nonfatal myocardial infarction 111 (3.6) 118 (3.8) 0.93 (0.72-1.21) 0.61
Nonfatal stroke 71 (2.3) 70 (2.3) 1.01 (0.73-1.41) 0.94
Urgent revascularization for unstable angina 49 (1.6) 56 (1.8) 0.86 (0.59-1.26) 0.44
Composite of cardiovascular death, nonfatal 296 (9.6) 271 (8.8) 1.09 (0.92-1.28) 0.33

myocardial infarction, or nonfatal stroke

mP> | Death from any cause 243 199 1.22 (1.01-1.47)




Randomized Controlled Trial > Lancet. 2020 Nov 28;396(10264):1745-1757.

doi: 10.1016/S0140-6736(20)32234-0. Epub 2020 Nov 9.

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

open-label, non-inferiority trial

Isla S Mackenzie 1, lan Ford 2, George Nuki 3, Jesper Hallas 4, Christopher J Hawkey 2,
John Webster €, Stuart H Ralston 7, Matthew Walters &, Michele Robertson 2,
Raffaele De Caterina 2, Evelyn Findlay !, Fernando Perez-Ruiz 0, John J V McMurray 8,

Thomas M MacDonald ", FAST Study Group

FAST R&IRS8 p.), 6y, MFU: 4y
")} vyUe o@ awyifbdp U:G

Zi 3clovas g U doda
QdUs UUdAID ) a

Findings: From Dec 20, 2011, to Jan 26, 2018, 6128 patients (mean age 71-0 years [SD 6-4], 5225
[85:3%] men, 903 [14:7%] women, 2046 [33-4%] with previous cardiovascular disease) were
enrolled and randomly allocated to receive allopurinol (n=3065) or febuxostat (n=3063). By the
study end date (Dec 31, 2019), 189 (6-2%) patients in the febuxostat group and 169 (5-5%) in the
allopurinol group withdrew from all follow-up. Median follow-up time was 1467 days (IQR 1029-
2052) and median on-treatment follow-up was 1324 days (IQR 870-1919). For incidence of the
primary endpoint, on-treatment, febuxostat (172 patients [1-72 events per 100 patient-years]) was
non-inferior to allopurinol (241 patients [2:05 events per 100 patient-years]; adjusted HR 0-85
[95% CI 0-70-1-03], p<0-0001). In the febuxostat group, 22f 3063 patients died and
1720 (57-3%) of 3001 in the safety analysis set had at least one serious adverse event (with 23
events in 19 [0-6%] patients related to treatment). In the allopurinol group, 26 of 3065
patients died and 1812 (59-:4%) of 3050 had one or more serious adverse events (with five events
in five [0-2%] patients related to treatment). Randomised therapy was discontinued in 973 (32:4%)
patients in the febuxostat group and 503 (16-5%) patients in the allopurinol group.

Interpretation: Febuxostat is non-inferior to allopurinol therapy with respect to the primary
cardiovascular endpoint, and its long-term use is not associated with an increased risk of death or
serious adverse events compared with allopurinol.
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Antiinflammatory Therapy with Canakinumab
for Atherosclerotic Disease

P.M. Ridker, B.M. Everett, T. Thuren, J.G. MacFadyen, W.H. Chang, C. Ballantyne, F. Fonseca, J. Nicolau, W. Koenig,
S.D. Anker, J.J.P. Kastelein, J.H. Cornel, P. Pais, D. Pella, J. Genest, R. Cifkova, A. Lorenzatti, T. Forster, Z. Kobalava,
L. Vida-Simiti, M. Flather, H. Shimokawa, H. Ogawa, M. Dellborg, P.R.F. Rossi, R.P.T. Troquay, P. Libby,
and R.J. Glynn, for the CANTOS Trial Group*
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C. Every person with gout should be systematically screened for
associated comorbidities and cardiovascular risk factors,
including renal impairment, coronary heart disease, heart
failure, stroke, peripheral arterial disease, obesity, hyperlipid-
aemia, hypertension, diabetes and smoking, which should be
addressed as an integral part of the management of gout.

Epub 2018 Mar 17.

Statin use |
population-

Sarah F Keller 1, Sha
HyonK Choi 2

2016 updated EULAR evidence-based
recommendations for the management of gout
P Richette,! M Doherty,? E Pascual,® V Barskova,” F Becce,® ) Castafieda-Sanabria,®

M Coyfish,” S Guillo,® T L Jansen,® H Janssens, F Lioté," C Mallen,'® G Nuki,"’
F Perez-Ruiz,"? J Pimentao,'> L Punzi,' T Pywell,” A So,'® A K Tausche,'® T Uhlig,'”
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PMID; 2980

] Zavada,'® W Zhang,2 F Tubach,® T Bardin’
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Management of Gout and Hyperuricemia in CKD

Ana Beatriz Vargas-Santos, MD and

Universidade do Estado do Rio de Janeiro, Boulevard Vinte e Oito de Setembro, 77, sala 333,
Rheumatology, Rio de Janeiro, RJ 20551-030, Brazil; phone +55 21 2868-8216, fax +55 21
2334-2433

Tuhina Neogi, MD, PhD, FRCPC
Boston University School of Medicine, 650 Albany Street, Suite X-200, Clinical Epidemiology
Research and Training Unit, Boston, MA 02118, USA; phone 617-638-5180, fax 617-638-5239
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Am J Kidney Dis. 2017 September ; 70(3)c422.
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Gout and risk of chronic kidney disease and
nephrolithiasis: meta-analysis of observational
studies

Matthew J Roughley', John Belcher?, Christian D Mallen® and Edward Roddy®

Study Odds % E Stuay ) %
ID Odds Ratio (95% CI) Weight
D Ratio (95% CI) Weight
Unadjusted
O'Sullivan et al. (1972) ——+—— 10.20(3.71,28.08) 3.60
) Schaffalitzky et al. (1976) —_ 2.00(0.93,432) 564
FaaciIsiec Kramer et al. (2002) = 285(217,374)  17.30
Kuo et al. (2010) ==  422(366,488) 7328 Kramer et al. (2003) - 214 (1.91,2.39) 2297
Padang et al. (2006) —_— 345(1.71,785) 571
Zhuetal. (2012) —— 4.41(3.11,6.26) 12.46 Roddy et al. (2007) — 3.13(1.74,563) 8.30
) Zhu et al. (2012) - 3.39(246,4.69) 15.44
Linatal: (2013) B— 476(13661) 1425 Trifiro et al. (2013) - 200(168,2.37) 21.04
Subtotal (l-squared =0.0%, p = 0.803) O 4.32(3.82,4.89) 100.00 Subtotal (I-squared = 69.1%, p = 0.002) < 2.66 (2.16, 3.27) 100.00
Age+Gender
. Ando et al. (2013) - 1.31(1.14,1.51)  37.81
Adjusted Roddy et al. (2007) —_— 208(1.13,380)  20.86
Chen et al. (2009) _ 1.89(1.05,3.40)  19.08 Zhu etal. (2012) e 2.10(1.39,3.18)  27.94
Padang et al. (2006) _— 3.45(143,856) 13.39
Zhuetal. (2012) —_— 2.32(1.65,3.26)  56.83 Subtotal (I-squared = 70.2%, p = 0.018) < 1.87 (1.25,2.80)  100.00
Linetal. (2013) ——=——  3.17(1.88,5.35)  24.09 Multivariate
Subtotal (l-squared =0.0%, p = 0.416) < 2.41(1.86,3.11)  100.00 Kramer et al. (2002) LN 1.49(1.04,2.14)  34.90
Roddy et al. (2007) —— 1.89(1.00,3.80)  10.20
. Scales et al. (2012) — 1.95(1.44,256)  54.90
NOTE: Weights are from random effects analysis Subtotal (l-squared = 0.0%, p = 0.510) < 1.77 (1.43,2.19)  100.00
NOTE: Weights are from random effects analysis
T

T
L Bk 1 11

Results: Seventeen studies were included in the meta-analysis (chronic kidney disease n =7, nephrolithiasis n =38,
both n = 2). Pooled prevalence estimates of chronic kidney disease stage >3 and self-reported lifetime nephrolithiasis in
people with gout were 24% (95% confidence interval 19% to 28%) and 14% (95% Cl 12% to 17%) respectively. Gout
was associated with both chronic kidney disease (pooled adjusted odds ratio 2.41, 95% confidence interval 1.86 to
3.11) and self-reported lifetime nephrolithiasis (1.77, 1.43 to 2.19).
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Comorbidities of Gout and Hyperuricemia in the US
General Population: NHANES 2007-2008

Yanyan Zhu, PhD,? Bhavik J. Pandya, PharmD,” Hyon K. Choi, MD, DrPH*¢

“Clinical Epidemiology Unit, Boston University School of Medicine, Boston, Mass; *Global Health Economics and Qutcomes Research,
Takeda Pharmaceuticals International, Inc., Deerfield, Ill; “Section of Rheumatology, Department of Medicine, Boston University
School of Medicine, Boston, Mass.

RESULTS: Among these individuals with gout, 74% (6.1 million) had hypertension, 71% (5.5 million) had
chronic kidney disease stage =2, 53% (4.3 million) were obese, 26% (2.1 million) had diabetes, 24% (2.0
million) had nephrolithiasis, 14% (1.2 million) had myocardial infarction, 11% (0.9 million) had heart
failure, and 10% (0.9 million) had suffered a stroke. These proportions were substantially higher than those
among individuals without gout (all P-values <.67). With increasing levels of hyperuricemia, there were
graded increases in the prevalences of these comorbidities. In the top category (serum urate =10 mg/dL),

86% of subjects had chronic kidney disease stage =2, 66% had hypertension, 65% were obese, 33% had
heart failure, 33% had diabetes, 23% had myocardial infarction, and 12% had stroke. These prevalences

heart failure, 33% had diabetes, 23% had myocardial infarction, and 12% had stroke. These prevalences
were 3-33 times higher than those in the lowest serum urate category (<4 mg/dL). Sex-specific odds ratios
tended to be larger among women than men, and the overall comorbidity prevalence was highest among
individuals with both gout and hyperuricemia.

CONCLUSIONS: These findings from the latest nationally representative data highlight remarkable preva-
lences and population estimates of comorbidities of gout and hyperuricemia in the US. Appropriate
preventive and management measures of these comorbidities should be implemented in gout management,
with a preference to strategies that can improve gout and comorbidities together.

© 2012 Elsevier Inc. All rights reserved. ® The American Journal of Medicine (2012) 125, 679-687







