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By the end of this talk, you should be able to:

Describe 
mechanisms of 
hyperuricemia and 
gouty arthritis

1

Recognize the risk 
factors and clinical 
stages of gout

2

Master treatment 
strategies for acute 
and chronic gout 
management

3
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Gout is the end-result of chronic hyperuricemia

Disorder of urate 
metabolism and 

elimination

Hyperuricemia
leading to uric 
acid deposition 

in tissues

Innate immune 
system 

activation 
(inflammasome)
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Urate level depends on purine intake, 
metabolism, and elimination.

Purines

Diet 30%

Tissue 
nucleotide 

metabolism 
70%

GI 30%

Renal 
Excretion

70%

Urate
Elimination

Purines

Xanthine

Urate

Multiple steps

Xanthine Oxidase

Urate excess
Crystal
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GOUT

Uricase
breakdown of
urate to 
allantoin
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Why do people have hyperuricemia?

• The minority (10%) are 
overproducers 
• Inherited disorders of 

purine metabolism

• High cell turnover state

DE NOVO PURINE SYNTHESIS

URIC 
ACID

Dietary intake
Tissue breakdown
ATP breakdown

PRPP synthase overactivity

HGPRT
deficiency
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Why do people have hyperuricemia?

• The minority (10%) are 
overproducers (inherited 
disorders of purine metabolism 
or high cell turnover state)

• The vast majority (90%) of 
patients with hyperuricemia are 
urate under-excretors
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Renal tubular excretion of urate

Filtered 100%

Pre secretory 
Reabsorption 99%

Secretion 50%

Post secretory 
Reabsorption 40%

Excretion 5-10%

Reginato et al. Nat Rev Rheumatol 2012
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Uric acid is a weak organic acid which in body fluid 
exists mostly as soluble monosodium urate (50:1)

Monosodium Urate (MSU) Uric Acid Crystals

Soluble in plasma Insoluble, precipitates in tissues

pKa= 5.75

Urate Uric Acid

+ Na+
<6.8mg/dl

Low pH
Low temperature

≥6.8mg/dl
+ H+

OHSU C
PD



Gout is not a serum urate level disease but a urate
deposition disease.

Serum Serum

>6.8mg/dl

<6.8mg/dl

Tissue
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Gout is the tip 
of the 

hyperuricemia 
iceberg

Gout

Uric acid load
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PD



What triggers the acute attack?

Walled off crystals 
present in joints 
in asymptomatic phase

Resolution

TGFβ, IL10, Apo B

Microcrystal shedding

Naked MSU crystals 
(IgG coating, C5 cleavage)

Resident macrophages

Cytokines (IL1, TNF, IL18, NO)

Neutrophils

Microtrauma, ΔsUA, dehydration, ΔpH

Acute Inflammation
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Uric acid crystals

Macrophages

Danger signals 

Innate immunity

IL-1β release

Neutrophil recruitment

Lue et al .Front Endocrinol 2022
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Gout prevalence has risen in both men & women

• As of 2015-2016, Gout 
affects 3.9% of US adults 
(i.e. 9.2 million people)
• 5.2% in men

• 2.7% in women 

• Most common form if 
inflammatory arthritis in 
men over age 40

Weaver A. Clev Clin J Med 2008 ; 75:S5
Zhu et al. Arth Rheum 2011; 3136-3141
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Gout is more common in men, but women 
are at risk post menopause

Weaver A. Clev Clin J Med 2008 ; 75:S5
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Non-modifiable

• Male sex

• Age

• Heredity
• Urate tubular transporters: ABCG2

• High blood pressure

• Chronic kidney disease

• Transplant

Modifiable

• Obesity

• Insulin resistance

• Metabolic syndrome

• Medications 

• Alcohol Consumption 

• Diet

Risk factors for hyperuricemia and gout
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Clinical Stages of Gout
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per sUA level (%) 

Asymptomatic 
hyperuricemia: Not all 
patients with 
hyperuricemia get 
gout

Advanced gout:
Multiple joints
Wrist, elbows, fingers
Prolonged episodes
Harder to treat
Tophi
Erosions

Acute gout:
Age at onset 30-40
Acute Monoarthritis
Peaks at 4-12 hours
Self-limited or easily 
treated
1MTP, foot, ankle, knee

Intercritical: 
Asymptomatic
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Hyperuricemia: Necessary but not sufficient

• sUA not helpful during an 
acute attack
• Level may be normal during 

acute flare in up to 30%

• Hyperuricemia ≠ gout

• sUA needed to monitor 
response to treatment

Rigby and Wood. Clin Exp Rheumatol 1994; 12:395
Campion et al, Normative Aging Study, Am J Med, 1987
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Gout Diagnosis: Joint aspiration is the gold 
standard for a definitive diagnosis of gout

• Inflammatory fluid
• Cell count:  WBC >2000, neutrophil predominance

• Polarized microscopy: Needle shaped, negatively birefringent, intra- and 
extra-cellular uric acid crystals

• Negative fluid  bacterial culture
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Clinical Diagnosis of Gout

https://www.mdcalc.com/calc/2195/acr-eular-gout-classification-criteria
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Goals of Gout 
Treatment

• Treat acute arthritis to 
relieve pain and restore 
function

• Prevent future attacks

• Prevent development of 
chronic advanced gout & 
permanent joint damage

• Patient education
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Managing acute gout flares

Fitzgerald et al. AC&R 2020 72(6):744-760 

Rees et al. Nat Rev Rheum. 2014; 10:271-83. 

“Medication 
in the pocket”

Ice

Rest, 
elevation
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Acute Gout Treatment: Know the co-morbidities!

NSAIDs
If no contraindications

Full dose
5-7 days

(Avoid indomethacin in 
older individuals)

IL-1 Inhibitors
(Inpatient, when all 
NSAIDs, colchicine, 

steroids contraindicated) 

Colchicine
2+1

(0.6mg x2 then 0.6 mg 
x1, one hour later)

Steroids
If no DM, low risk of 

infection

(Prednisone 40mg, taper 
by 10 mg every 2-4 days)
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Colchicine
• How does it work?

• Binds the microtubule ends and inhibits neutrophil 
chemotaxis, phagocytosis, & protein expression

• Limits expression of adhesion molecules on leucocytes 
and endothelial cells

• Attenuates the activation of the inflammasome

• Low dose is as good and less toxic than high dose

• Drug-drug interactions, adjust for eGFR

1.8 mg 4.8mg placebo

50% better at 24hrs 38% 32% 15%

Diarrhea 23% 73% 14%

Any GI s/e 45% 94% 28%
Terkeltaub et al. Arthritis Rheum. 2010 Apr;62(4):1060-8
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IM Triamcinolone vs. SQ Anakinra for Acute Gout

Baseline VAS 24-72hr VAS

-39.4 
(95% CI -46,8, -32)

Saag et al. A&R 2021. 73)8):1533-1542

Difference in mean change -1.8 (95% CI -10.8, 7.1) for anakinra compared with triamcinolone (p 0.688)
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IL-1 Blockade in Gout Treatment: For those who 
have contraindications to traditional therapies

• Anakinra is not FDA approved, used off-label to treat acute gout
• Recombinant IL-1 receptor antagonist: 100 mg SQ x 3-5 days

• Canakinumab is FDA approved
• Anti-IL1-beta monoclonal antibody: 150 mg SQ q 12 weeks

Triamcinolone 40mg vs. Canakinumab 150mg

Schlesinger et al. ARD 2012 Solomon et al. ARD 2018
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Targeting hyperuricemia to prevent flares is key!

Urate

XO Xanthine Oxidase Inhibitors:
Allopurinol
Febuxostat

Reintroduce Uricase: 
PegloticaseAllantoin

Uricosurics (block urate 
resorption = URAT1 

inhibitors):  Probenecid

Purines
Address modifiable risk 
factors: Diet, alcohol, 

meds
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When to initiate Urate Lowering Therapy?

Fitzgerald et al. ACR Gout Guidelines 2020 AC&R
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Starting Urate lowering Therapy

STRONG Recommendations to 
start ULT:

1. Tophus
2. Radiographic damage (any 

modality due to gout)
3. Frequent gout flares (≥ 2 per 

year)

Start lowest dose possible, reach 
target over weeks to months

T2T sUA < 6mg/dl

CONDITIONAL Recommendations 
to start ULT:

1. Previously experienced >1 
flare, but less than 2 per year

2. First flare with Moderate-
severe CKD (≥ Stage 3), sUA ≥ 9 
mg/dl, or urolithiasis

3. Start as soon as possible

CONDITIONAL Recommendations 
AGAINST starting ULT:

1. First flare EVER
2. Asymptomatic hyperuricemia

Adapted from Cohen et a. Curr Rheumatol Rep 2021; 23(4)
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Rationale for Treat-To-Target Strategy: sUA< 6

• Reducing detectable uric acid crystals in 
joints 
• Serial joint fluid aspiration

• Serial imaging (ultrasound, dual energy CT)

• Lowering the likelihood of future gout 
flares

• Shrinking tophi

• Slowing down joint damage
• Erosions by CT imaging

Stamp & Dalbeth. Nature Rev Rheum 2022
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Pearls in initiating urate lowering therapy

• Pick a urate lowering drug: start low, go slow

• Do not forget to concomitantly start an anti-inflammatory drug 
(“prophylactic therapy”) to prevent gout flares as uric acid levels 
begin to drop
• Colchicine 0.6mg daily or qod (consider drug-drug interactions, eGFR)

• Low dose NSAID eg naproxen 500 mg daily

• Low dose prednisone 5 mg/day

• (Canakinumab) OHSU C
PD



Pearls in initiating urate lowering therapy

• Pick a urate lowering drug: start low, go slow

• Do not forget to concomitantly start an anti-inflammatory drug 
(“prophylactic therapy”) to prevent gout flares as uric acid levels 
begin to drop

• Continue prophylactic therapy for 6 months after initiating urate 
lowering therapy, and for at least 12 weeks post achieving uric acid 
goal

• Check sUA level 2-4 weeks after each dose adjustment

• Target SUA level of < 6 mg/dl (if tophi, < 5mg/dl)OHSU C
PD



Pitfall  

•Failure to start 
prophylactic anti-
inflammatory drug 
together with urate 
lowering therapy
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Pitfall  

•Failure to titrate 
urate lowering 
therapy to target a 
sUA < 6 mg/dl
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Targeting hyperuricemia to prevent flares is key!

Urate

XO Xanthine Oxidase Inhibitors:
Allopurinol
Febuxostat

Reintroduce Uricase: 
PegloticaseAllantoin

Uricosurics (block urate 
resorption = URAT1 

inhibitors):  Probenecid

Purines
Address modifiable risk 
factors: Diet, alcohol, 

meds
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Allopurinol: First line Urate lowering Therapy

• Favored: Cheap, once a day
• Drug-drug interaction: Azathioprine and 6-MP (DO NOT USE)
• Screen for HLA-B5801 in Chinese, Thai, S Korean, African American

• Do not use if HLA-B5801 allele is present

• Start low and go slow to reduce flare risk and hypersensitivity risk
• If GFR>30: Start with 100 mg daily and titrate up by 100mg q 4 weeks 
• If GFR <30: Start with 50 mg daily and titrate up by 50 mg q 4 weeks

• Target sUA < 6mg/dl
• If tophi, aim for < 5mg/dl 

• Max FDA approved dose 800 mg/day
• Monitor for rash, pruritus, abnormal labsOHSU C

PD



Febuxostat: Second line Urate Lowering Therapy

• Less favored: Expensive, initial concern for increased 
CV events and mortality compared to allopurinol 
(black box warning)
• CARES vs. FAST trials

• Drug-drug interaction: Azathioprine and 6-MP (DO 
NOT USE)

• OK to use if HLA-B5801 +

• Start 40 mg/day
• Increase to 80 mg/day if sUA > 6 mg/dl after 2 weeks

• May cause GI side-effects, liver enzyme elevations

White et al. CARES Trial. NEJM 2018; Mackenzie et al. FAST Trial. Lancet 2020
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STOP-Gout Trial: Allopurinol vs. Febuxostat 

O’Dell et al. STOP_Gout. NEJM Evidence 2022
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Targeting hyperuricemia to prevent flares is key!

Urate

XO Xanthine Oxidase Inhibitors:
Allopurinol
Febuxostat

Reintroduce Uricase: 
PegloticaseAllantoin

Uricosurics (block urate 
resorption = URAT1 

inhibitors):  Probenecid

Purines
Address modifiable risk 
factors: Diet, alcohol, 

meds
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Probenecid- Second line ULT

• URAT-1 inhibitor, so increases urinary excretion of uric acid  

• Seems like we should use it in everyone then

• But… much less effective GFR <60 and…
• BID dosing

• Drug-drug interactions

• Risk of nephrolithiasis (need to check baseline 24 hour urine uric acid 
excretion; not to be used if > 800 mg per 24 hours) 

• More expensive than allopurinol

• Can be combined with allopurinol or febuxostatOHSU C
PD



Targeting hyperuricemia to prevent flares is key!

Urate

XO Xanthine Oxidase Inhibitors:
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Pegloticase

Sundy et al. JAMA, 2011

• Recombinant uricase

• Infusion, 8 mg every 2 weeks IV

• Uric acid drop dramatically to 0.5-1mg/dl and 
tophi will shrink

• High risk of allergic and anaphylactic reaction
• Risk reduced by combining it with methotrexate or 

mycophenolate

• Expensive

• Reserved for severe, refractory, tophaceous 
gout

• May be used for 6-12 months then transition 
back to oral agent

OHSU C
PD



Dramatic resolution of tophus with pegloticase

70 yo man with 25 yr h/o gout and nephrolithiasis, allergic to allopurinol received 8mg IV q 2 weeks for 
12 wks.  Uric acid level fell from 9.3 to <0.1 and remain that low even 2 weeks post last infusion. 

Baraf et al A&R 2008; 11:3632.
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Targeting hyperuricemia to prevent flares is key!

Urate
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Diet and gout

• Reduce red meat (including 
organ meat)

• Reduce shellfish

• Reduce alcohol

• Reduce high fructose drinks 
and fruit juices

• Increase low fat milk and 
vegetables

Choi et al. Health Professionals Follow-Up Study NEJM 2004; 350:1093
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High meat and seafood intake associated with gout risk

Choi et al. NEJM 2004; 350:1093

* Adjusted for age, total energy intake, body-mass index, use of diuretics, presence or absence of a 

history of hypertension,presence or absence of a history of renal failure, and intake of alcohol, fluid, total 

meats, seafood, purine-rich vegetables, and dairy products.

*
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Beer and liquor but not wine associated with sUA level

• NHANES III
• Relationship between sUA and alcohol

• sUA difference per EtOH serving per day

• Alcohol more important than diet: double hit

Choi and Curhan Arth Care & Res 2004 51:1023

Alcohol Type Multivariate Δ
sUA

CI P for trend

Beer 0.46 0.32,0.60 <0.01

Liquor 0.29 0.14,0.45 <0.01

Wine 0.04 -0.2,0.11 0.6OHSU C
PD
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Gout Comorbidities  

• Medication Management to help 
lower the sUA
• Stop HCTZ if other agents for HTN ok

• Losartan (not class effect of all ARBs)

• Calcium channel blockers

• Atorvastatin

• Ok to continue low dose ASA

• SGLT-2 inhibitors

• Be mindful of the increased CV risk 
associated with gout

Courtesy McCormick ACR Convergence 2023 
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G

Gout is associated with increased risk of CV events

Cai BMJ 2022

Study  1 million adults in NZ 
demonstrated lower event 
free probability of new 
onset CVD in gout vs. non-
gout

Cai et al. BMJ 2022
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Gout associated with persistent increased mortality 
compared to no gout, despite advances in medical care

The increased CV risk is 
independent of:
• Hyperuricemia
• Traditional risk factors

Perhaps related to chronic 
inflammation? 

McCormick et al. ACR Convergence 2023 Plenary Abstract 
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Nested case control study of patients with gout; those with MI/stroke vs those without, had greater odds of having had a gout flare in the period leading up to the index date

Flares associated with greater risk of MI/stroke in 
subsequent 120 days… 
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Outcome: Cumulative Incidence Composite Major Adverse CV Events (MACE)
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Retrospective OHSU C
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Take Home 
Messages

Educate patients about 
treatment goals

Treat acute flare, but also 
manage hyperuricemia

Don’t stop urate lowering 
therapy

Especially not in a flare

Don’t forget a prophylactic anti-inflammatory when 
starting ULT (~6 months or until sUA at target & no flares)

Treat-to-target sUA <6 mg/dl

Check a yearly sUA to ensure continued adherence
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When to refer gout patients to rheumatology?

Establishing diagnosis in atypical cases

Managing refractory acute gouty arthritis

Inability to reach target sUA despite titration of ULT

Gout & CKD, where medication up-titration may be more challenging

Adverse reactions to oral ULT and considering pegloticase
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Questions?
schwabp@ohsu.edu

Origin of the gout, cartoon by Henry Bunbury (1786)The Gout, cartoon by james Gillray (1799)
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