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out is an infl ammatory arthritis that occurs 
when there is a deposition of monosodium 
urate (MSU) crystals in the joints and soft tis-

sues that is caused by hyperuricemia. 3.9% of adults in 
the US have gout, making it the most common infl am-
matory arthritis nationally.1,2 Using data from the Na-
tional Health and Nutrition Examination Survey 
(nhanes), a recent study found the prevalence of gout 
in the US to be 4.8% in non-Hispanic Black individuals, 
4.0% in non-Hispanic White individuals, and 2% in 
Hispanic individuals.1 The estimated prevalence 

worldwide is 1% to 4% with higher rates in developed 
countries. Prevalence is more than 10% in some Oceanic 
countries.2 The peak age of onset for gout is between 40 
and 50 years in males and over 60 years in females.3 This 
difference is likely due to the rise of uric acid concentra-
tion that occurs with onset of menopause.4 Gout is more 
common in men than women, with a prevalence of 5.2% 
and 2.7%, respectively.1 This gap between genders de-
creases with age.2 Because gout is affected by metabolic 
syndrome, obesity, and diet, the prevalence is likely to 
continue to rise.5
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Gout management remains suboptimal in the US 
and abroad despite available effective therapies.6,7 A 
recent UK study comparing nurse-led care for patients 
with gout using a protocol including patient education 
and engagement, and a treat-to-
target approach, versus traditional 
care by general practitioners showed 
that patients in the nurse-led group 
had improved adherence to their 
urate lowering therapy, lower serum 
urate levels, and a reduction in fl ares 
after 2 years.7 Due to the current shortage of trained 
rheumatologists in the US, patients with rheumatic 
diseases including gout have reduced access to health-
care.8 Therefore, a multidisciplinary approach with 
NPs at the center could improve access to care and 
clinical outcomes for patients with gout.9,10

 ■ Pathophysiology
Uric acid is a product of endogenous and exogenous 
purine metabolism and exists primarily as MSU in 
extracellular fl uid.11 Nearly two-thirds of daily urate 
produced is excreted through the kidneys.12 About one-
third of it is degraded by intestinal bacteria.12 Hyper-
uricemia is defi ned as serum uric acid level exceeding 
6.8 mg/dL, which results from impaired renal urate 
excretion or from urate overproduction.13,14 Above this 
threshold, there is an increased risk for MSU crystal 
deposition in tissues with its associated clinical conse-
quences including gouty arthritis.13  Episodes of gouty 
arthritis can be triggered by MSU crystal deposition in 
joints.13 Recognition of MSU crystals by Toll-like recep-
tors on resident macrophages and dendritic cells initi-
ates the infl ammatory response leading to activation 
of the NLRP3 infl ammasome, a large cytoplasmic pro-
tein complex, resulting in the production of interleu-
kin-1 beta.15,16  This triggers the production of various 
cytokines and chemokines including IL-6, IL-8, and 
tumor necrosis factor-alpha that play a role in the in-
fl ammatory response in gouty arthritis.15

 ■ Presentation
The fi rst episode of gouty arthritis is typically monoar-
ticular, often affecting the first metatarsophalangeal 
joint—a condition called podagra.17 Gouty arthritis 
fl ares are characterized by the abrupt onset of excruciat-
ing joint pain that progresses rapidly over several 
hours.18 The pain is so severe that patients often com-
plain of an inability to tolerate even the slightest pressure 

on the affected joint such as that from a bedsheet.19 
Without any intervention, a gout fl are eventually re-
solves on its own within approximately 7 to 10 days.20 
Over time, the attacks can become more frequent and 

polyarticular. The ankles, midfoot joints, knees, wrists, 
fi ngers, and elbows are the most commonly involved.3 
Gout fl ares can also affect bursae and tendons such as 
the olecranon bursa and the Achilles tendon causing 
gouty bursitis or tendonitis.20 Interestingly, a few studies 
have reported that patients with gout or hyperuricemia 
can have tophaceous deposits in any layer of the eye 
including the cornea, the iris, the conjunctiva, and the 
sclera.21 However, large-scale studies are needed to de-
termine the frequency of ocular manifestations of gout.

 ■ Physical exam
During a flare, patients can have systemic signs of 
infl ammation such as a low-grade fever. The affected 
joints are warm, erythematous, and extremely tender 
to touch, and a joint effusion may be present.22 Peri-
articular erythema and swelling can develop, resulting 
in a condition called gouty cellulitis. Over time, the 
skin overlying the involved joints desquamates as the 
infl ammation resolves.23

In patients with chronic gouty arthritis, subcutane-
ous crystal deposits or tophi can be seen most com-
monly on the elbows, fi ngers, hands, knees, feet, or the 
helix of the ear. On physical exam, they appear as large, 
chalky, solid bumps under the skin.20 Tophi can also 
form in bursae and tendons, and the skin overlying 
tophi can ulcerate and become infected.24 Rarely, 
chronic tophaceous gout can be the fi rst manifestation 
of gout in the absence of preceding attacks of acute 
gout.25 Complications from chronic gouty arthritis can 
be avoided with early interventions.

 ■ Lab evaluation
Various lab abnormalities can be seen in individuals 
with gout (see Lab evaluation in gout). Arthrocentesis 
should be performed if a joint effusion is present to 
establish the diagnosis of gout (see diagnosis section) 
and to rule out alternative or concomitant causes of 

The fi rst episode of gouty arthritis is typically 

monoarticular, often affecting the fi rst 

metatarsophalangeal joint.
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joint infl ammation such as other crystal-induced ar-
thropathies or septic arthritis.26 Synovial fl uid analysis 
should include a crystal analysis, cell count and dif-
ferential, and Gram stain and culture. Because septic 
arthritis can cause rapid joint destruction and sepsis, 
it should always be ruled out. In a recent retrospective 
analysis of patients with coexisting crystal-induced 
arthritis and septic arthritis, the knee was the most 
commonly affected joint.27 A high index of suspicion 
is required to diagnose patients and provide appropri-
ate treatment.

Hyperuricemia and MSU crystal deposition are 
hallmarks of gout.18 Studies have shown that elevated 
levels of serum uric acid promote the development of 
coronary heart disease, renal disease, metabolic syn-
drome, and gout through inflammation, oxidative 
stress, and endothelial cell damage.28 Of note, the se-
rum uric acid level can be normal or even low during 
an acute gout fl are.18 This is in part due to release of 
interleukin 6 (IL-6) by macrophages during a fl are as 
part of the inflammatory response. IL-6 promotes 
renal excretion of uric acid.18 Hence, serum uric acid 
level should be checked after an acute gout fl are has 
resolved to document the degree of baseline hyperuri-
cemia in patients with gout. Other common but non-
specifi c lab test abnormalities include an elevation of 

the erythrocyte sedimentation rate (ESR) and C- 
reactive protein (CRP), leukocytosis, and possibly a 
reactive thrombocytosis.18

 ■ Imaging—Conventional radiography
Conventional radiography remains the most widely 
used imaging modality in the workup of gout.29 It is 
routinely used to assist in the diagnosis of gout and to 
monitor disease progression. Classic features of gout 
on conventional radiography, such as the formation of 
tophi and marginal erosions with sclerotic margins and 
overhanging edges, tend to appear late in the disease 
course.20 In early gout, radiographs may only show 
nonspecifi c changes of soft tissue swelling or joint ef-
fusion.30 Over the past decade, more advanced imaging 
modalities such as musculoskeletal ultrasound (MSUS), 
MRI, and dual-energy computed tomography (DECT) 
have gained popularity due to their ability to detect 
changes that occur earlier in the disease course.31-33

 ■ Imaging—Musculoskeletal ultrasound
MSUS is increasingly gaining popularity within rheu-
matology.34 It is noninvasive, well tolerated, relatively 
inexpensive, and can be used as a point-of-care diag-
nostic and therapeutic tool.35 It can evaluate both peri-
articular and intra-articular structures including soft 

Lab evaluation in  gout

Test Comments

Serum uric acid May be normal or low during an acute fl are of gout

CRP May be elevated during a gout fl are

ESR May be elevated during a gout fl are

CBC White blood cell count may be slightly elevated during a gout fl are
Highly elevated white blood cell count may indicate septic arthritis
A reactive thrombocytosis can be seen during a gout fl are

Renal 
function

Renal failure is a risk factor for hyperuricemia
CKD is a common gout comorbidity
Gout medications should be dosed based on creatinine clearance

Serum 
glucose

Hyperglycemia and diabetes are common gout comorbidities and may complicate gout 
management
Caution is advised when prescribing oral steroid medications or with parenteral administration 
in patients with diabetes

Liver 
function tests

May need to adjust dose of gout medications based on liver function

Synovial fl uid 
analysis

Always aspirate a swollen joint to diagnose crystal arthropathies or septic arthritis on initial 
presentation. Synovial fl uid analysis should include a crystal analysis, cell count and differential, 
and culture and Gram stain

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; CBC, complete blood count; CKD, chronic kidney disease
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tissues and bones. Furthermore, in patients with acute 
gout, using high-resolution MSUS with Doppler allows 
for evaluation of infl amed joints and tendons; it also 
enables safe needle guidance during 
arthrocentesis.35 MSUS can accu-
rately detect MSU crystal deposits 
in joints and soft tissues.36 A recent 
multicenter study found that ultra-
sound had a sensitivity of 76.9% and 
specificity of 84.3% for detecting 
MSU crystal deposition.37 Further, a study evaluating 
patients with gout on urate-lowering medications 
showed that ultrasound can be used to evaluate re-
sponse to treatment as disappearance of urate deposits 
detected by ultrasound was associated with reduced 
serum uric acid levels.33

 ■ Imaging—Computed tomography
Computed tomography (CT) is an excellent tool to 
visualize tophi and differentiate them from other sub-
cutaneous nodules.31 Additionally, CT is better than 
both MRI and ultrasound at detecting bony erosions 
and intra-articular tophi, which makes it particularly 
useful in assessing chronic gout. However its use is 
limited by radiation exposure.31

 ■ Imaging—Dual-energy computed tomography
DECT is a relatively new and noninvasive tool to detect 
and quantify MSU crystal deposition.38 MSUS, MRI, 
and conventional CT can also detect tophi, but DECT 
provides the most specifi c images.39 DECT can detect 
small MSU crystal deposits, which makes it useful for 
early diagnosis of gout and to monitor treatment re-
sponse based on tophus dissolution.39 A systematic 
review found the pooled sensitivity and specifi city of 
DECT for gout diagnosis to be 88% and 90%, respec-
tively.40 Some disadvantages of DECT include higher 
cost and exposure to radiation.29

 ■ MRI
MRI can be a useful tool to detect infl ammation, ero-
sions, and tophaceous deposits.41,42 However, given the 
availability of more inexpensive modalities such as 
MSUS, the use of MRI is limited in the assessment of 
gout.

 ■ Diagnosis
The gold standard for diagnosis of an acute gout fl are is 
through direct visualization of intracellular MSU crystals 

from a synovial fl uid aspirate.26,43 MSU crystals are de-
scribed as needle-shaped, and negatively birefringent 
under polarized microscopy.20 Analysis of the synovial 

fl uid should include a crystal analysis, cell count and 
differential, and Gram stain and culture. The aspirate in 
gout is infl ammatory with at least 2,000 leukocytes/mcL 
but typically between 20,000 to 50,000 leukocytes/mcL 
as well as a predominance of neutrophils.

 ■ Management
The American College of Rheumatology (ACR) up-
dated its guideline for the treatment of gout in 2020.44 
The new guideline incorporated data from recent clini-
cal trials conducted since the 2012 ACR gout treatment 
guidelines were published.45,46 It emphasizes the need 
to treat acute gout fl ares with anti-infl ammatory thera-
pies and to treat symptomatic hyperuricemia with 
urate-lowering therapies using a treat-to-target ap-
proach with a goal serum uric acid level of less than 6 
mg/dL. This goal prevents crystallization of MSU, 
which occurs above the solubility limit of 6.8 mg/dL.44

 ■ Pharmacologic interventions—Acute management
Nonsteroidal anti-inflammatory drugs (NSAIDs), 
systemic or intra-articular corticosteroids, and colchi-
cine are all recommended fi rst-line treatments for an 
acute gout fl are.44 The choice of therapy depends on 
the patient’s comorbidities. NSAIDs should be used 
with caution in patients with renal or hepatic impair-
ment, bleeding disorders, peptic ulcer disease, gastro-
intestinal bleeding history, and cardiovascular dis-
ease.47 NSAIDs are also on the Beers Criteria list of 
medications to be avoided in patients age 65 and 
older.48 Corticosteroids are effective anti-infl ammatory 
medications, but caution must be taken in patients 
with cardiovascular comorbidities or diabetes as they 
can cause fl uid retention and hyperglycemia.49 Colchi-
cine is most effective if given in the fi rst 36 hours of a 
gout fl are.50 It should be used with caution in older 
adults or patients with renal or hepatic impairment, 
although the dose can be appropriately adjusted in 
patients with chronic kidney disease (CKD).51 Also, 

Computed tomography is an excellent tool to

visualize tophi and differentiate them from 

other subcutaneous nodules.
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colchicine should not be given to patients who are 
taking cyclosporine or tacrolimus because of the risk 
of severe neuromyopathy.3 When colchicine is selected 
to manage a gout fl are, a low-dose regimen is recom-
mended over a high-dose regimen given its similar 
effi cacy and lower adverse reaction profi le including 
gastrointestinal upset.44,52 Low-dose colchicine given 
as a loading dose of 1.2 mg at the onset of a gout fl are 
followed by 0.6 mg 1 hour later is the FDA-approved 
dosing for treating a gout fl are. However, typical rec-
ommendation advises to continue 0.6 mg of colchicine 
once to twice daily until the fl are fully resolves.46 Refer 
to the package insert for dose adjustments in certain 
populations.

Another class of effective, but less commonly used 
treatments for gout fl ares, due to cost and availability, 
are interleukin 1 (IL-1) inhibitors such as the IL-1 
receptor antagonist, anakinra.53 A 5-day treatment 
with a 100 mg subcutaneous injection once daily has 
been shown to be equally effective at treating gout 
fl ares as the other three fi rst-line treatments; however, 
anakinra is not FDA-approved for the treatment of 

gout.53 IL-1 inhibitors should be reserved for patients 
in whom fi rst-line anti-infl ammatories are ineffective, 
contraindicated, or poorly tolerated.44

Finally, in patients who are unable to take oral 
medications, injected glucocorticoids are recommend-
ed but subcutaneous adrenocorticotropic hormone 
(ACTH) can be considered to treat a gout fl are if there 
is a contraindication to fi rst-line agents (see Anti-in-
fl ammatory therapies for acute gout).44,45

 ■ Pharmacologic interventions—Chronic management
Urate-lowering therapy (ULT) should be started in 
patients who experience two or more gout fl ares within 
a 12-month period as well as in those with tophi or 
radiographic damage secondary to gout.44 ULT should 
also be considered in patients with CKD stage 3 or 
worse or urolithiasis who have had at least one gout 
flare and in those with infrequent gout flares and 
marked hyperuricemia (greater than 9 mg/dL).44

Allopurinol is the fi rst-line therapy for chronic 
management of gout, including in patients with 
CKD.44 It is a xanthine oxidase inhibitor that decreases 

Anti-infl ammatory therapies for acute gout

Drug Comments/precautions

NSAIDs • First-line agents
•  Use with caution in patients with renal or hepatic impairment, peptic ulcer disease, history of 

gastrointestinal bleeding, cardiovascular disease, or clotting disorders
• Avoid in patients age 65 and older

Colchicine • First-line agent
• Use with caution in older adult patients or patients with renal or hepatic impairment
• Dose should be adjusted based on CrCL
•  Avoid in patients taking cyclosporine or tacrolimus because of risk of severe neuromyopathy
• Risk of myelosuppression

Corticosteroids • First-line agents
•  Use with caution in patients with cardiovascular disease or diabetes as they can cause fl uid 

retention and hyperglycemia
• Caution should be used in patients with active infections

IL-1 inhibitors • Second-line agents
• Example: anakinra
•  Used off-label if there is an intolerance or contraindication to fi rst-line anti-infl ammatory 

therapies
• Use with caution in patients with active infections or who are immunosuppressed
• Must be renally dosed
•  Consider using in patients who are unable to take oral medications, or in case of intolerance or 

contraindication to fi rst-line agents

ACTH • Second-line agent
• Subcutaneous injection
•  Consider using in patients who are unable to take oral medications, or in case of intolerance or 

contraindication to fi rst-line agents

NSAIDs, nonsteroidal anti-infl ammatory drugs; CrCL, creatinine clearance; IL-1, interleukin 1; ACTH, adrenocorticotropic hormone
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the production of uric acid.3 A major concern with 
allopurinol is the potential for allergic reactions rang-
ing from mild maculopapular eruptions to more se-
vere cutaneous reactions including toxic epidermal 
necrolysis (TEN), Stevens-Johnson syndrome (SJS), 
drug reaction with eosinophilia and systemic symp-
toms (DRESS), and a rare but life-threatening sys-
temic reaction called allopurinol hypersensitivity 
syndrome (AHS), which has a mortality rate ranging 
from 9 to 20%.54 Clinical features of AHS include a 
rash, low-grade fever, leukocytosis with eosinophilia, 
and liver and renal failure.54 Risk factors for AHS in-
clude renal insuffi ciency, concomitant diuretic ther-
apy, older age, recent initiation of allopurinol, higher 
starting dose of allopurinol, and the presence of the 
HLA-B*58:01 allele.55 Because this allele is highly 
prevalent in individuals of certain ethnic backgrounds 
and based on demonstrated cost-effectiveness, the 
ACR recommends screening for the presence of HLA-
B*58:01 prior to initiating allopurinol in those of 
Korean, Han Chinese, or Thai descent, and in indi-
viduals who identify as Black 
American.44,55,56

To minimize drug toxicity and 
fl are risk, ULT should be started at 
the lowest possible dose with subse-
quent gradual titration to achieve a 
serum uric acid level of less than 6 
mg/dL.44 When a gout fl are occurs, the ULT dose should 
be kept constant throughout a fl are.3

Febuxostat is a second-line ULT used when pa-
tients have an intolerance or contraindication to al-
lopurinol or fail to respond to allopurinol or uricosu-
ric agents.44 It is a selective xanthine oxidase inhibitor, 
which decreases the synthesis of uric acid.3 It is more 
expensive than allopurinol.3 Febuxostat can rarely 
cause a skin rash, and is also associated with a small 
risk of severe cutaneous adverse reactions such as TEN 
and SJS, though the risk is lower in comparison with 
allopurinol.57 As with allopurinol, the dose of febuxo-
stat should not be increased or decreased during a gout 
fl are and routine lab monitoring should include liver 
function testing.44,57,58 Recently, in response to results 
of the Cardiovascular Safety of Febuxostat and Allo-
purinol in Patients with Gout and Cardiovascular 
Morbidities (CARES) trial, which suggested greater 
risk of cardiovascular and all-cause mortality with 
febuxostat than allopurinol, the US FDA issued a black 
box  warning  for  increased  mor ta l i t y  r i sk 

with febuxostat versus allopurinol in patients with 
established cardiovascular disease.59,60 The CARES trial 
highlights the need for shared decision-making be-
tween healthcare providers and patients when decid-
ing on the appropriate ULT, and studies are ongoing 
to validate its results.61

As previously stated, the dose of ULT such as al-
lopurinol and febuxostat should be gradually increased 
until the uric acid goal is met.44 During this time pe-
riod, patients should also be on a prophylactic dose of 
an anti-infl ammatory medication. Prophylaxis should 
be continued for at least 3 to 6 months after initiation 
of ULT to reduce the risk of fl are.44 Patients who con-
tinue to experience flares after cessation of anti- 
infl ammatory prophylaxis should be treated with anti-
infl ammatory medications as needed.44

Probenecid is a uricosuric agent that can be used 
as a second-line agent to treat chronic gout. It can be 
used alone or in conjunction with allopurinol or fe-
buxostat in patients who have failed to achieve their 
target serum uric acid level with optimized doses of 

allopurinol or febuxostat.44 Probenecid reduces the 
serum urate concentration by enhancing renal excre-
tion of uric acid.62 Like allopurinol and febuxostat, 
probenecid should not be stopped during an acute gout 
fl are.44 Probenecid should be avoided in patients with 
nephrolithiasis, or a creatinine clearance of <30 mL/
min.18 Adequate hydration is advised to reduce risk of 
nephrolithiasis and it should be used with caution 
because of multiple medication interactions.18 It pro-
longs the half-life of penicillin, dapsone, methotrexate, 
heparin, and indomethacin.63

Pegloticase is a urate-lowering drug that is gener-
ally reserved for patients with refractory or severe 
tophaceous gout.44 Pegloticase, which is costlier than 
any other ULT, is a recombinant mammalian uricase 
bound to polyethylene glycol to increase its solubility 
and half-life.64 It converts uric acid to allantoin, which 
is more soluble than uric acid and readily excreted 
through the kidneys.64 It is given as an I.V. infusion 
every 2 weeks and has been shown to lower uric acid 
levels as well as uric acid crystals in joints and soft 

To minimize drug toxicity and fl are risk, ULT 

should be started at the lowest possible dose 

with subsequent gradual titration to achieve 

a serum uric acid level of less than 6 mg/dL.
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tissues.65 Patients who are on pegloticase should also 
be on prophylaxis against gout fl ares because of the 
increased risk of gout flares on this medication.3 
Pegloticase is not affected by renal function, but it 
should not be used in patients with heart failure, and 
patients should be screened for glucose-6-phosphate 
dehydrogenase (G6PD) defi ciency prior to administra-
tion.3 In addition, pegloticase carries a black box 

warning for anaphylaxis and infusion reactions that 
can occur during and after administration. About 40% 
of people treated with pegloticase develop a resistance, 
and these 40% are at increased risk for infusion reac-
tions such as anaphylaxis due to the formation of 
antidrug antibodies.19 When a patient on pegloticase 
has a uric acid level above 6 mg/dL prior to the next 
scheduled infusion, especially on 2 consecutive 

Pharmacologic interventions for hyperuricemia in gout

Urate-lowering 

therapies

Comments

When initiating ULT, give with anti-infl ammatory fl are prophylaxis for at least 3-6 months

Allopurinol Mode of action: XOI—decreases synthesis of uric acid
•  First-line therapy for treatment of hyperuricemia in gout
•  Starting dose: 50-100 mg daily; titrate dose every week based on sUA. Maximum dose: 800 mg 

 daily. Doses larger than 300 mg should be administered in divided doses. Adjust dose based on CrCL
•  Can cause mild maculopapular rash to severe cutaneous reactions such as TEN or SJS. AHS is a 

rare but life-threatening systemic reaction
•  Risk factors for AHS: older age, diuretic use, CKD, HLA-B*58:01 allele, recent initiation of allopuri-

nol, higher starting dose of allopurinol
•  Individuals who should be screened for HLA-B*58:01 allele: individuals of Korean, Han Chinese or 

Thai descent, and Black Americans

Febuxostat Mode of action: XOI—decreases synthesis of uric acid
•  Second-line therapy for patients who have failed to achieve target sUA with allopurinol or urico-

suric agents, or in case of intolerance or contraindication to allopurinol or uricosuric agents. More 
expensive than allopurinol

•  Starting dose: 40 mg daily; titrate dose to maximum dose of 80 mg daily after 2 weeks if needed to 
achieve target sUA

•  Small risk of allergic reaction (from mild rash to TEN or SJS)
•  Risk of liver toxicity
•  No dose adjustment needed if CrCL above 30 mL/min
•  Black box warning: may increase risk of death in patients with CV disease

Probenecid Mode of action: Uricosuric agent—Inhibits URAT1 and GLUT9 transporters in the kidneys leading to 
decreased tubular reabsorption of urate
•  Second-line agent, used alone or in combination with XOIs in patients who fail to reach target sUA 

with XOIs
•  Starting dose: 250 mg daily; titrate dose to maximum of 2g daily divided into two doses to achieve 

target sUA
•  Avoid in patients with history of nephrolithiasis or a creatinine clearance of <30 mL/min  
•  Advise adequate hydration to decrease risk of nephrolithiasis

Pegloticase Mode of action: Pegylated recombinant mammalian uricase—converts uric acid to more soluble 
compound, allantoin, which is renally excreted 
•  Indicated for patients with chronic tophaceous gout refractory to fi rst- and second-line agents, or 

chronic gout with recurrent fl ares despite optimal treatment with XOIs and uricosuric agents
•  Dose: 8 mg  I.V. every 2 weeks
•  Do not use in patients with heart failure or G6PD defi ciency
•  More costly than other ULT
•  Risk of infusion reaction and anaphylaxis due to formation of antidrug antibodies 
•  Check sUA before each infusion and if above 6 mg/dL especially if on 2 consecutive occasions, 

consider discontinuing treatment 

ULT = urate-lowering therapy, XOI = xanthine oxidase inhibitor, TEN = toxic epidermal necrolysis, SJS = Stevens-Johnson syndrome, AHS = allopyrinol hypersensi-
tivity syndrome, sUA = serum uric acid, CrCL = creatinine clearance, G6PD = glucose-6-phosphate dehydrogenase, CV = cardiovascular

Note: Always refer to drug labels for complete prescribing information.
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occasions, this may be a sign that the drug has lost 
effi cacy and discontinuation of treatment should be 
strongly considered due to the increased risk of ad-
verse reactions.66 A few small studies have suggested 
strategies for preserving drug effi cacy by using im-
munosuppressive therapies such as azathioprine or 
mycophenolate mofetil to reduce 
pegloticase immunogenicity and 
prevent the formation of antidrug 
antibodies.66,67 However, large-scale 
prospective studies are needed to 
determine if immunosuppressive 
medications should be prescribed 
with pegloticase (see Pharmacologic interventions for 
hyperuricemia in gout).

Several drugs, such as cyclosporine, thiazide diuret-
ics, furosemide and other loop diuretics, and low-dose 
aspirin, decrease renal excretion of urate, causing se-
rum elevation of uric acid that can exacerbate gout.68 
Several other drugs can lower uric acid levels including 
losartan, amlodipine, and fenofi brate.44 In patients 
with gout and comorbid hypertension, the 2020 ACR 
gout treatment guidelines conditionally recommend 
switching patients taking hydrochlorothiazide to a 
different antihypertensive when feasible. Losartan is 
the preferred antihypertensive due to its hypourecemic 
effects.44

 ■ Dietary recommendations 
For appropriate gout management, patients who are 
overweight or obese should be encouraged to lose weight 
to decrease the odds of recurrent gout fl ares.44 Patients 
should also avoid alcohol and foods that are high in 
purines because they raise the body’s uric acid level. 
Foods that are rich in purine include red meat, organ 
meat, fi sh, shellfi sh, and those with high fructose corn 
syrup.69 Some foods that might lower serum uric acid 
levels include cherries and low-fat dairy products.70,71 It 
is diffi cult to manage gout by diet alone. Purines from 
one’s diet only account for about 1 to 2 mg/dL of the 
total serum acid concentration, and consequently, if a 
patient were to eliminate all purines from his/her diet, 
it would only affect his/her serum uric acid levels by 1 
to 2 mg/dL.72

 ■ Pain
Gout is an infl ammatory condition that causes severe 
joint pain. NSAIDs, colchicine, corticosteroids, and IL-1 
inhibitors are effective anti-infl ammatory therapies that 

can rapidly resolve acute gout pain.20 Opioid medica-
tions are generally not indicated to treat gout pain given 
the lack of evidence of long-term benefi t, and the po-
tential for recurrent use and dependence even after a 
short course of treatment.73,74 Nevertheless, opioids 
continue to be widely prescribed to treat gout pain, thus 

contributing to the current opioid epidemic.73,75 This 
represents an opportunity for healthcare providers to 
reduce the burden of opioid use and combat the opioid 
epidemic.

Ice has also been shown to alleviate pain caused by 
a gout fl are. In a small study that standardized gout 
fl are treatment with prednisone and colchicine, pa-
tients with gout were divided into two groups: one 
received ice, and the other did not. The group that 
received ice therapy had signifi cantly greater reduction 
in pain compared with the control group.76

 ■ Conclusion
Although gout is one of the oldest rheumatic diseases, 
studies have shown that it remains poorly managed. 
Untreated gout can cause severe pain, joint deformi-
ties, and end-organ damage. Currently, there is a 
shortage of trained rheumatologists in the US. NPs 
can provide increased access to a healthcare profes-
sional for patients with gout. Through shared decision-
making, patient education, and implementation of 
a treat-to-target approach to lower serum urate lev-
els, clinical outcomes for patients with gout could 
improve. 
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