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Gout Prevention and Screening

Diagnosis

Treatment

Gout is characterized by deposition of
monosodium urate (MSU) monohydrate
crystals in synovial fluid and other tis-

sues, resulting in painful recurrent flares and
tissue damage. Gout is the most common form
of inflammatory arthritis, with a prevalence of
3.9% in the United States, affecting 8.3 million
adults (1). When urate levels exceed the limit of
solubility under normal physiologic conditions
(400 μmol/L), MSU monohydrate crystals can
form (2). The primary method to prevent and
reduce gout flares, tophi, and chronic inflamma-
tory arthritis is to reduce serum urate levels to
well below this saturation threshold. The patho-
physiology of gout is well-understood and ef-
fective therapies are available; however, it re-
mains poorly managed (3).
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Prevention and Screening
What are the risk factors for
gout?
See the Box: Risk Factors for
Gout.

Hyperuricemia
Hyperuricemia is the primary risk
factor for gout. It is about 5 times
more common than gout, affecting
43.3 million (21.4%) U.S. adults
(1).

In 2280 prospectively followed healthy men in
the Boston Veterans Administration Normative
Aging Study, the serum urate level was the
strongest predictor of gout, although only 22%
of the participants with serum urate levels
>540 μmol/L (9 mg/dL) developed gout over
a 5-year period (4). In the Framingham Heart
Study, the adjusted hazard ratio (HR) for serum
urate ≥480 uM (8 mg/dL) was 47.90 (95% CI,
24.02 to 95.53) for men and 22.53 (CI, 9.12 to
55.64) for women, respectively, compared
with serum urate levels <300 uM (5 mg/dL)
(5).

Serum urate is also predictive of
gout flares.

In a study of 2237 elderly persons with gout,
those with serum urate levels 360 to 540
μmol/L (6 to 9 mg/dL) were twice as likely to
have a flare in 12 months than those whose
levels were <360 μmol/L (6 mg/dL), and
those with levels >540 μmol/L (>9 mg/dL)
were 3 times more likely (6).

Age and sex
The incidence and prevalence of
gout increase with age. Men
have higher serum urate levels
and a higher risk for gout than
women, but the sex disparity de-
creases with age due to post-
menopausal loss of estrogen's
uricosuric effects. In the Framing-
ham Heart Study, the incidence
of gout was 1.4 and 4.0 per 1000
person-years in women and men,
respectively (5). The prevalence
of gout has been noted to be
increasing. The age-adjusted
prevalence of gout increased
from 2.9% to 3.9% in NHANES III
(1988–1994) to NHANES 2007–
2008 (1).

Weight
Obesity is also an important risk
factor for gout, although weight
control has not been formally
evaluated in a clinical trial.

In the Health Professionals Follow-up Study of
>47 000 men, the adjusted HRs for incident
gout over 12 years rose from 1.95 (CI, 1.44 to
2.65) for a body mass index (BMI) of 25 to
29.9 kg/m2 to 2.97 (CI, 1.73 to 5.10) for a BMI
of ≥35 kg/m2 compared with a BMI of 21 to
22.9 kg/m2 (P < 0.001 for trend) (7). A loss of
>10 lb was associated with a 39% reduction in
risk for incident gout (adjusted HR, 0.61 [CI,
0.40 to 0.92]). In the MRFIT [Multiple Risk Fac-
tor Intervention] Study, persons who lost ≥10
lb were 3.90 times more likely to achieve a
serum urate target of ≤360 uM (6 mg/dL) than
those without any weight change. Those who
gained ≥10 lb were 65% less likely to do so
(8).

Diet
Uric acid is produced from pu-
rine metabolism of exogenous
food sources and endogenous
byproducts of cellular metabo-
lism. Consumption of high-fruc-
tose–containing foods and drinks
has also been recognized as a
risk factor for developing gout;
fructose is the only carbohydrate
known to directly increase serum
urate levels. Limiting or avoiding
certain high-purine-containing,
purine-generating, and high-
fructose-containing foods can
help reduce risk for hyperurice-
mia and gout (see the Box: Di-
etary Factors That Can Contrib-
ute to Hyperuricemia).

In the Health Professionals Follow-up Study,
the risk for incident gout increased by 21% for
each additional portion of meat consumed per
day and by 7% for each additional portion of
seafood per week, whereas consumption of
purine-rich vegetables was not associated with
an increased risk for incident gout (9). The ad-
justed HR of incident gout for 5 to 6 servings
of sugar-sweetened soft drinks per week was
1.29 (CI, 1.00 to 1.68), 1 serving per day was
1.45 (CI, 1.02 to 2.08), and ≥ 2 servings per
day was 1.85 (CI, 1.08 to 3.16) versus < 1
serving per month (P = 0.002 for trend) (10)
In the Nurses' Health Study (n = 121 700 fe-

Risk Factors for Gout
Hyperuricemia
Male sex
Older age
Obesity
Diet high in animal sources of

purines (e.g., red meat,
shellfish)

Consumption of alcohol and
high-fructose corn syrup-
sweetened drinks (e.g., soda)

Medications (e.g., thiazide or loop
diuretics, cyclosporine)

Renal insufficiency
Organ transplantation
Genetic risk factors
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male registered nurses), the adjusted HR of in-
cident gout associated with 5 to 6 servings of
sweetened soft drinks per week was 1.25 (CI,
0.88 to 1.79), 1 serving per day was 1.74 (CI,
1.19 to 2.55), and ≥2 servings per day was
2.39 (CI, 1.34 to 4.26) compared with those
who consumed <1 serving per month
(P < 0.001 for trend) (11). Diet soft drinks
were not associated with increased risk for
gout in either study.

In contrast, the incidence of gout decreased
with increasing intake of low-fat dairy products
and of vitamin C in the Health Professionals
Follow-Up Study (9, 12). Consumption of cof-
fee, but not tea, was also associated with a re-
duced risk for incident gout in both cohorts
(13, 14).

Alcohol
Alcohol increases serum urate
levels because it contains purines
and contributes to generation of
uric acid precursors; alcohol may
also interfere with renal urate ex-
cretion. Beer and spirits are be-
lieved to potentially confer
greater risk for gout than wine,
although all types of alcohol can
precipitate gout flares (15).

In the Health Professionals Follow-up Study,
the adjusted HR of incident gout was 1.32 (CI,
0.99 to 1.75) for alcohol consumption of 10.0
to 14.9 g/d (about 1 drink), 1.49 (CI, 1.14 to
1.94) for 15.0 to 29.9 g/d, 1.96 (CI, 1.48 to
2.60) for 30.0 to 49.9 g/d, and 2.53 (CI, 1.73
to 3.70) for 50 g or more per day (P < 0.001
for trend) versus men who consumed 0 g of
alcohol per day (16). Beer had the strongest
risk for incident gout, followed by spirits. Wine
conferred no additional risk. On the other
hand, in an online case-crossover study, wine,
beer, or spirits consumed in the prior 24 hours
were all associated with increased risk for a
gout flare among 724 participants who al-
ready had established gout (15).

Medications
Diuretics contribute to hyperuri-
cemia by increasing renal resorp-
tion of and decreasing renal se-
cretion of urate as well as
through volume contraction.

In a case-control study of 91 530 patients with
gout matched 1:1 with control patients from
the General Practice Research Database, cur-
rent use of loop, thiazide, and thiazide-like di-
uretics was associated with increased risk for
incident gout compared with past use (ad-

justed odds ratios [ORs], 2.64, 1.70, and 2.30,
respectively; P < 0.0001 for all), whereas
potassium-sparing diuretics had no associa-
tion (OR 1.06) (17). Using a similar UK data-
base of selected general practitioners in The
Health Improvement Network, losartan and
calcium-channel blockers were associated with
lower risk for incident gout, whereas
�-blockers, angiotensin-converting enzyme in-
hibitors, and nonlosartan angiotensin II–recep-
tor blockers were associated with increased
risk (18).

Low-dose aspirin also increases
risk due to renal uricoretentive
effects; in contrast, high-dose
aspirin is uricosuric. Other drugs
that decrease renal urate clear-
ance include cyclosporine, pyra-
zinamide, and ethambutol.

Organ transplantation
Persons with a renal transplant
have an increased risk for gout
because of renal insufficiency
and antirejection treatment with
cyclosporine, which contributes
to hyperuricemia. Cardiac trans-
plantation is also associated with
increased risk, but liver transplan-
tation is not. Tacrolimus may
cause less hyperuricemia, al-
though data are sparse. Myco-
phenolate mofetil is increasingly
becoming the antirejection medi-
cation of choice for gout patients.

Genetic risk factors
The identified genetic risk factors
to date are primarily related to
promotion of hyperuricemia.
Monogenic inborn errors of pu-
rine metabolism include rare pe-
diatric syndromes of hyperurice-
mia due to urate overproduction
with associated neurodevelop-
mental abnormalities, early-onset
gout, and nephrolithiasis (e.g.,
hypoxanthine-guanine phospho-
ribosyl transferase deficiency
[Lesch-Nyhan syndrome], 5-phos-
phoribosyl-1-pyrophosphate syn-
thetase overactivity). However,
these rare conditions do not ac-
count for the majority of clinical
gout. Several common genetic
variants are associated with se-
rum urate and/or gout in

Dietary Factors That Can
Contribute to Hyperuricemia

Animal sources:

• Red meat (beef, lamb, pork)
• Meat extracts (broth, gravy)
• Organ meats (e.g., sweet

breads, liver, and kidney)
• Seafood with high-purine

content (e.g., sardines,
anchovies, shellfish (shrimp,
lobster)

Alcohol
High-fructose corn syrup–

sweetened beverages, sodas
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genome-wide association stud-
ies, such as SLC2A9, ABCG2,
SLC22A12, GCKR, and PDZK1,
among others (19). Several of the
replicated loci are for genes en-
coding renal urate transporters
or related proteins, whereas oth-
ers may be involved in metabolic
pathways (20). Some of the se-
rum urate–increasing genetic
variants do not necessarily in-
crease the risk for gout.

What comorbid diseases are
associated with gout?
Renal insufficiency increases risk
for developing gout because
urate clearance declines as renal
function decreases; at the same
time, urate probably contributes
to renal insufficiency (21). Several
small clinical trials of xanthine
oxidase inhibitors (allopurinol,
febuxostat) in persons with
chronic kidney disease have
found reduced decline in renal
function (22–24).

Psoriasis is also associated with
an increased risk for gout, pre-
sumably from increased cell turn-
over in plaques. Hypertension,
diabetes, hyperlipidemia, and
the metabolic syndrome are also
strongly associated with gout
(25), as is increased cardiovascu-
lar morbidity. However, the ex-
tent (if any) to which hyperurice-
mia, gout-related inflammation,
and drugs used to treat gout

flares (e.g., nonsteroidal anti-
inflammatory drugs [NSAIDs])
contribute to the risk for cardio-
vascular disease versus increased
risk resulting from associated co-
morbidities has yet to be fully
elucidated. Screening and man-
aging these conditions in pa-
tients with gout should be a part
of their routine clinical care.

Are there effective strategies
for prevention?
Primary prevention can involve
lifestyle changes to lower serum
urate levels, but high-quality tri-
als of effectiveness are lacking.
Furthermore, the magnitude of
potential benefit may be insuffi-
cient for many persons at risk for
gout because the primary driver
is renal urate underexcretion with
a genetic component. Asymp-
tomatic hyperuricemia (i.e., in the
absence of clinical gout) is not an
indication for therapy in the
United States or Europe because
hyperuricemia has not been
proven to have adverse conse-
quences and long-term urate-
lowering treatment (ULT) may
carry long-term risks. However,
evidence that hyperuricemia may
confer increased risk for renal
disease progression and possibly
cardiovascular disease is increas-
ing (21, 26), although data are
presently insufficient to change
clinical treatment guidelines.
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Prevention and Screening... Hyperuricemia is the most important risk
factor for gout; however, other factors also affect risk because only a
minority of people with hyperuricemia develop gout. These factors in-
clude but are not limited to age, sex, obesity, renal insufficiency, di-
uretic use, and certain dietary factors. Genetic variants increase risk for
hyperuricemia and gout in some persons. Comorbid diseases that are
common in patients with gout include diabetes, renal impairment, the
metabolic syndrome, hyperlipidemia, hypertension, and cardiovascular
disease. Pharmacologic therapy of asymptomatic hyperuricemia is not
currently recommended to prevent gout. Lifestyle modifications, such
as dietary changes and weight loss, should be encouraged for patients
who have had only 1 gout flare and do not otherwise meet indications
for urate-lowering therapy.

CLINICAL BOTTOM LINE
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Diagnosis
What symptoms and physical
examination findings suggest
gout?
Gout flares are episodes of joint
pain with acute onset and maxi-
mum pain usually within 24
hours. Flares often begin over-
night (27). The involved joint is
typically swollen, erythematous,
warm, and exquisitely painful,
such that even light clothing or a
bedsheet touching the skin can
be painful. There may also be
fever.

From a study comprising 983 persons with
MSU crystal–proven gout and MSU-negative
conditions that are on the differential diagno-
sis for gout, joint erythema, time to maximum
pain <24 hours, difficulty using the joint, res-
olution of symptoms within 2 weeks, first
metatarsophalangeal (MTP) joint involvement
(i.e., podagra), tophus, and hyperuricemia
were among the clinical features that best dis-
tinguished the 2 groups (28).

Although the first MTP was the
joint most commonly involved in
MSU-positive gout, knee and an-
kle involvement were also quite
prevalent, highlighting the need
for clinical suspicion of gout even
when the first MTP joint is not
involved. MSU crystals are more
likely to form in previously dis-
eased joints, such as those af-
fected by osteoarthritis. Gout
flares can also occur in periarticu-
lar structures, including bursae
and tendons (such as the olecra-
non bursa).

Gout flares usually subside in 7 to
14 days without treatment. Even
if symptoms resolve, crystals may
remain in the joint. The persis-
tence of crystals during intercriti-
cal periods allows for a crystal-
proven diagnosis to be made
between flares, although with
lower yield.

Among 232 patients who had at least 1 gout
flare the previous year, the risk for having at
least 1 recurrent flare in the following year was

69% and at least 2 recurrent flares was 57%
(29).

With ongoing hyperuricemia,
subsequent flares may last longer
and involve more joints (i.e., be-
come polyarticular). With longer-
disease duration and unabated
hyperuricemia, persistent inflam-
mation that appears similar to
rheumatoid arthritis may occur.
Furthermore, unabated hyperuri-
cemia contributes to ongoing
urate deposition, some of which
is clinically evident as subcutane-
ous nodules (i.e., tophi). Al-
though tophi are usually a sign of
long-standing gout, some pa-
tients can present initially with
tophi. Typical locations include
joints, ears, bursae (e.g., olecra-
non bursa), finger pads, and ten-
dons (e.g., Achilles) (30, 31). To-
phi are not merely inert
collections of MSU crystals—they
are a biologically active, com-
plex, organized, chronic granulo-
matous inflammatory tissue re-
sponse to MSU crystals (32).
Indeed, bone erosions in the
joint are related to tophi and
MSU deposition (33). Imaging
with ultrasound or dual-energy
computed tomography (DECT)
has revealed often substantial
tophaceous deposits that are not
clinically evident (34), highlight-
ing that clinical tophi are “the
tip of the iceberg” and
indicate a high systemic urate
burden.

What tests can diagnose gout?
See the Box: Tests That Are Use-
ful in Diagnosing Gout.

The definitive diagnosis of gout
is identification of MSU crystals
from synovial fluid (i.e., joint or
bursa) or tophus aspiration. MSU
crystals in synovial fluid or tophus
aspiration is confirmed under
polarizing microscopy when
needle-shaped, negatively bire-
fringent crystals (i.e., yellow when

Tests That Are Useful in
Diagnosing Gout

Examination of synovial fluid or
tophus aspirate (polarized
microscopy, cell count,
culture)

Serum urate level measurement
Complete blood count with

differential (if considering
septic arthritis)

Radiography (to rule out other
causes primarily, and/or to
look for gouty erosions in
patient with long-standing
symptoms)

Other imaging: Although not
used routinely in clinical
practice, ultrasound and
dual-energy computed
tomography can identify
findings specific for gout
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the crystal is parallel to the axis of
the polarizer and blue when per-
pendicular) are visualized. During
gout flares, MSU crystals may be
intracellular within polymorpho-
nuclear cells or extracellular. Cal-
cium pyrophosphate (CPP) crys-
tals under polarizing microscopy
can be differentiated from MSU
because the former have positive
birefringence (i.e., are blue when
parallel to the polarizer axis and
yellow when perpendicular) and
have a rhomboid shape. Al-
though MSU crystals in synovial
fluid or tophus aspiration is 100%
specific for gout, feasibility and
sensitivity may be suboptimal
due to difficulty with joint aspira-
tion (particularly small joints) by
nonexperts and/or adequacy of
polarizing microscopic examina-
tion. Moreover, because crystals
may persist between, and joint
infections or other acute arthriti-
des may coexist with gout, urate
crystals in a joint still require phy-
sician interpretation to confirm
the diagnosis.

Serum urate levels are usually
elevated in patients with gout
and although they may be lower
during a flare, the probability of
normal levels (i.e., ≤6 mg/dL)
during a flare is low for persons
who are not receiving urate-
lowering therapy (35). Con-
versely, because hyperuricemia is
about 5 times more common
than gout (1), there will be
many more patients with asymp-
tomatic hyperuricemia than with
gout.

A cell count with differential and
culture of the synovial fluid can
be helpful. Synovial fluid aspi-
rated during a gout flare is in-
flammatory, with leukocyte
counts between 2 to 75 × 109

cells/L. There can be substantial
overlap between the leukocyte
counts in gout and septic arthri-
tis, and the two can coexist. Fluid
culture is therefore important
with very high leukocyte counts

and/or appropriate clinical sce-
narios. Septic arthritis often oc-
curs in joints that are already dis-
eased, including those affected
by gout. Bloody aspiration of the
knee may suggest a mechanical
derangement, such as ligamen-
tous or meniscal tear, or intra-
articular fracture.

When joint or tophus aspiration
cannot be done, the clinical fea-
tures discussed above are helpful
in identifying patients more likely
to have gout. To differentiate
from other arthritis conditions on
the differential diagnosis, clini-
cians should obtain relevant his-
tory regarding symptoms, joint
pattern, and risk factors; identify
relevant physical examination
findings of the musculoskeletal
system and extra-articular mani-
festations; and obtain pertinent
laboratory tests. Although patient
demographics and joint pattern
involvement may differ, there is a
large overlap of these factors in
gout and CPP-related arthritis,
which has a similar presentation
to gout. Joint aspiration remains
the primary means of differentiat-
ing the 2 conditions. Anecdotally,
elderly patients, particularly
women receiving diuretics, may
not have a typical podagra pre-
sentation but may have polyartic-
ular disease and tophi that can
be confused with rheumatoid
arthritis and rheumatoid nodules.

What is the value of imaging?
Plain radiography during a gout
flare is typically normal, apart
from soft-tissue swelling of the
affected joint. Later in the course
of disease, radiography can show
evidence of gout-related bone
erosion, which is asymmetric and
well-corticated, often with over-
hanging margins (34). Tophi can
often be seen as soft-tissue opac-
ities. Radiography may be helpful
to rule out fracture if there is a
concern for trauma or injury and
to evaluate other conditions that
may be confused for, or coexist

30. Neogi T, Jansen TL, Dal-
beth N, Fransen J, Schu-
macher HR, Berendsen
D, et al. 2015 Gout clas-
sification criteria: an
American College of
Rheumatology/European
League Against Rheuma-
tism collaborative initia-
tive. Ann Rheum Dis.
2015;74:1789-98.
[PMID: 26359487]

31. Neogi T, Jansen TL, Dal-
beth N, Fransen J, Schu-
macher HR, Berendsen
D, et al. 2015 Gout Clas-
sification Criteria: an
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League Against Rheuma-
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tive. Arthritis Rheum.
2015;67:2557-68.
[PMID: 26352873]

32. Dalbeth N, Pool B, Gam-
ble GD, Smith T, Callon
KE, McQueen FM, et al.
Cellular characterization
of the gouty tophus: a
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Arthritis Rheum. 2010;
62:1549-56. [PMID:
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33. McQueen FM, Doyle A,
Reeves Q, Gao A, Tsai A,
Gamble GD, et al. Bone
erosions in patients with
chronic gouty arthropa-
thy are associated with
tophi but not bone oe-
dema or synovitis: new
insights from a 3 T MRI
study. Rheumatology
(Oxford). 2014;53:95-
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Dalbeth N. Imaging in
the crystal arthropathies.
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35. Schlesinger N, Norquist
JM, Watson DJ. Serum
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with, gout (e.g., osteoarthritis,
rheumatoid arthritis, osteomyeli-
tis). Chondrocalcinosis may raise
suspicion for CPP-related arthri-
tis, although it is often asymp-
tomatic, increases in prevalence
with age, and is often associated
with osteoarthritis (36). Further,
gout can coexist with CPP.

Ultrasonography can facilitate
joint aspiration and identification
of articular urate deposition, to-
phi, and signs of inflammation
(e.g., effusion, synovitis, tenosyn-
ovitis, and Doppler signal).

Ultrasonographic evidence of tophus has a
sensitivity of 65% and specificity of 80% for

distinguishing MSU-positive gout from other
MSU-negative conditions (37). The “double-
contour sign,” a hyperechoic enhancement
over the surface of hyaline articular cartilage,
has good sensitivity (83%) and specificity
(76%) in the same setting (37).

However, it should be noted that
about 25% of patients with
asymptomatic hyperuricemia
may also demonstrate the
double-contour sign; the clinical
implications of such findings in
these individuals is an area of
active research.

Although not yet a tool for gout
in clinical practice, DECT can dif-
ferentiate calcium from urate,

Table 1. Conditions That May Be Confused With Gout

Disease Characteristics Notes

CPPD deposition Acute CPP crystal arthritis (previously known as
"pseudogout") can be similar in presentation
to a gout flare. Other clinical presentations
include osteoarthritis with CPPD, chronic
CPP crystal inflammatory arthritis, and
asymptomatic CPPD.

CPPD is the umbrella term for all forms of CPP
crystal occurrence. These crystals can be
identified under polarizing microscopy.
Chondrocalcinosis (cartilage calcification)
on radiographs is not always due to CPPD
and most commonly occurs in
fibrocartilage. Other calcium-containing
crystals can also cause joint symptoms.

Septic arthritis The patient often will have fever and elevated
white blood cell count and may have evident
source of infection. The joint can be
exquisitely tender to movement, although
clinical presentation can be difficult to
differentiate from gout flare. May affect
previously abnormal joint.

Early diagnosis, arthrocentesis, and treatment
initiation is important to avoid joint damage.
Can coexist with gout or other crystal
arthritis.

Cellulitis Erythema overlying a joint can be confused for
a gout flare. Typically the joint itself is not
tender and no effusion is present, although
clinical examination can be difficult if there is
soft tissue edema.

Ultrasonography can help rule out joint
effusion if bedside examination is
inconclusive. If joint is painful to move, may
need to consider aspiration.

Rheumatoid
arthritis

Typically a polyarticular symmetric
inflammatory arthritis. Long-standing or
more severe disease can have rheumatoid
nodules that may be confused for tophi.

Polyarticular gout, particularly involving the
hands, can be mistaken for rheumatoid
arthritis.

Osteoarthritis Hand, knee, hip, and first metatarsophalangeal
joints are commonly affected by
osteoarthritis. Acute onset of pain is not
typical.

Bone enlargement (hallux valgus) and first
metatarsophalangeal joint pain can be
confused for gout. Heberden nodes can be
confused for tophi. Gout can occur in joints
affected by osteoarthritis.

Psoriatic arthritis Can have a symmetric polyarticular presentation
similar to rheumatoid arthritis; can also have a
pattern involving single ray of the hand, or
distal interphalangeal joint. Joints can have
overlying erythema. Characteristic skin and nail
changes may be present. Dactylitis (“sausage
digit”) may be present.

Patients with psoriasis can have
hyperuricemia due to cell turnover related
to skin pathology.

Sarcoidosis Lofgren syndrome, involving the ankles and
erythema nodosum, can be confused with
gout.

Hilar adenopathy and lung involvement are
clinical features of sarcoidosis not present in
gout.

CPPD = calcium pyrophosphate deposition.
* Gout can also coexist with other conditions.

36. Felson DT, Anderson JJ,
Naimark A, Kannel W,
Meenan RF. The preva-
lence of chondrocalcino-
sis in the elderly and its
association with knee
osteoarthritis: the Fra-
mingham Study. J Rheu-
matol. 1989;16:1241-5.
[PMID: 2810282]
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Imaging modalities for
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systematic literature
review and meta-
analysis. Ann Rheum Dis.
2015;74:1868-74.
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although detection of MSU de-
pends on software settings to
minimize the potential for mis-
identification.

Identification of MSU crystal deposition on
DECT had a sensitivity of 87% and specificity of
84% (37).

Although not used routinely for
gout, magnetic resonance imag-
ing can show joint inflammation,
damage, and tophi (but, depend-
ing on the sequence used, can-
not necessarily distinguish gout
from CPP arthritis).

What are the differential
diagnoses?
The presentation of gout can vary
and can be similar to other condi-
tions. Key features of diseases that
have a presentation similar to that
of gout are shown in Table 1.

What classification criteria are
used for gout in research
studies?
Classification criteria are used to
identify persons for research
studies and are not intended to
be used as diagnostic criteria.
Specifically, classification criteria
permit identification of a rela-
tively homogeneous patient pop-
ulation in a standardized manner
for enrollment into clinical trials
or other research studies, not to
capture all possible manifesta-
tions of the disease. Because
classification criteria identify per-

sons with key common features,
they should not be used as diag-
nostic criteria because individual
patients may have less common
features that fit the diagnosis
and/or features that may also be
seen in other conditions (38). Di-
agnosis also requires a clinician's
understanding of all aspects of
the patient's presentation and
the local area's epidemiology.
Nonetheless, although not in-
tended for use in diagnosis, clas-
sification criteria can be instruc-
tive for highlighting key features
of a condition. Recently, the
American College of Rheumatol-
ogy (ACR) and European League
Against Rheumatism (EULAR)
developed new classification cri-
teria in a data-driven manner (30,
31). These criteria encompass the
following clinical, laboratory, and
imaging variables: pattern of
joint involvement during symp-
tomatic episodes, characteristics
of symptomatic episodes, time
course of symptomatic episodes,
clinical evidence of tophus, high-
est level of serum urate ever re-
corded off-treatment, MSU re-
sults of synovial fluid analysis,
imaging evidence of urate depo-
sition, and imaging evidence of
gout-related joint damage. Con-
sistent with clinical practice, the
presence of MSU in synovial fluid
or tophus aspiration is sufficient
for classification as gout.

Diagnosis... Joint pain and hyperuricemia alone do not establish the
diagnosis of gout. The presence of MSU crystals in synovial fluid or to-
phus confirms the diagnosis. In patients not known to have gout, clini-
cians should aspirate synovial fluid from an involved joint or a sus-
pected tophus. Gout can be differentiated from CPP-related arthritis by
examination of the aspirated material under polarizing microscopy and
can be differentiated from septic arthritis based on synovial fluid cul-
tures and clinical features. Serum urate measurement can be helpful in
the setting of appropriate clinical and physical examination features,
although it is not diagnostic. Radiography and ultrasonography may be
useful in identifying other joint conditions and gout-specific features.
Clinicians should remember that gout can coexist with other arthritis
conditions.

CLINICAL BOTTOM LINE

38. Aggarwal R, Ringold S,
Khanna D, Neogi T,
Johnson SR, Miller A,
et al. Distinctions be-
tween diagnostic and
classification criteria?
Arthritis Care Res (Hobo-
ken). 2015 ;67:891-7.
[PMID: 25776731]
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Treatment
When should clinicians
consider hospitalizing a patient
with gout?
Gout flares are one of the most
painful conditions known in hu-
mans. Patients who are function-
ally limited by gout flares, such as
being unable to ambulate or use
their hands, may need to be hos-
pitalized if they cannot care for
themselves at home.

If septic arthritis is a concern,
hospitalization may be necessary
to determine a definite diagnosis
and administer antibiotics
promptly to prevent joint dam-
age; joint lavage may also be
necessary. Repeated synovial
fluid analysis may be warranted
for cell count and culture to mon-
itor response to therapy.

What is the role of
nonpharmacologic therapy in
managing patients who already
have gout?
An adjunct to long-term pharma-
cologic management can be at-
tention to certain dietary factors
that may trigger flares and con-
tribute to hyperuricemia. These
measures should only be consid-
ered adjunctive because most
patients with gout require phar-
macologic therapy. Patients
should not be blamed for their
gout, particularly because renal
urate underexcretion, with ge-
netic underpinnings, is the major
contributor. The stigma associ-
ated with the belief that gout is
self-inflicted often impedes pa-
tients from seeking help or shar-
ing the severity and effects of
their disease with health care
providers (39, 40), which can
then contribute to suboptimal
management.

Because purines, particularly
from animal rather than plant
sources, and all types of alcohol
(i.e., beer, spirits, and wine) have

been associated with gout flares
(15, 41), patients may be coun-
seled to reduce or avoid red
meat, shellfish, and alcohol (see
the Box: Dietary Factors That Can
Contribute to Hyperuricemia)
(42). Reducing consumption of
dietary contributors, even with-
out complete avoidance, may
help reduce serum urate levels;
however, most gout patients
need pharmacologic therapy to
achieve the therapeutic target.
They should also be advised to
limit or avoid sweetened bever-
ages (i.e., high-fructose corn
syrup) (42). Weight loss can also
help reduce serum urate levels.
Maintaining adequate hydration
is also likely to be helpful. Cher-
ries have been associated with
reduced risk for gout flares (43).

What is the role of
pharmacologic therapy?
The vast majority of patients re-
quire pharmacologic therapy,
which has 3 main foci: 1) urate-
lowering therapy, which is the
cornerstone of management be-
cause hyperuricemia is the main
pathophysiologic culprit; 2) gout
flare prophylaxis when urate-
lowering therapy is begun, to
mitigate the expected increased
risk for flares during the initial
phase of therapy; and 3) treating
gout flares with appropriate anti-
inflammatory therapy. Patients
often only receive treatment for
the flares or suppressive therapy
without management of the un-
derlying hyperuricemia, leading
to ongoing urate deposition that
manifests as tophaceous disease,
joint damage, and chronic in-
flammation. Choice of medica-
tion depends on patient charac-
teristics and comorbidities
(Table 2).

Indications for initiating urate-
lowering therapy among patients
with gout are frequent flares of

Indications for Urate-
Lowering Therapy

Frequent flares (at least 2 per
year)

Tophus on clinical examination or
imaging study

Chronic kidney disease stage 2 or
worse

Past urolithiasis (of any type)
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Table 2. Drug Therapy for Gout

Drug
(Mechanism of Action)

Dose Benefits Considerations and Precautions

Urate-lowering
therapy

General principle: start at lower dose,
and gradually titrate upward every
2–6 wk to appropriate maximum
dose to achieve serum urate target
level <6 mg/dL (or <5 mg/dL) [for
those with tophi]

Lowering serum urate levels decreases
risk for gout flares, prevents tophi
from developing, and dissolves
tophi

Patients should be prescribed gout
flare prophylaxis when initiating
urate-lowering therapy

Xanthine oxidase
inhibitors (inhibits
synthesis of uric
acid)

Can be used in patients with urate
over- or underexcretion; avoid
use (or monitor closely) in
patients receiving azathioprine
or 6-mercaptopurine

Allopurinol Start at 100 mg/d in patients with
normal renal function; start at 50
mg/d in patients with chronic
kidney disease stage 4 or worse;
most patients require doses higher
than 300 mg/d to achieve serum
urate target; FDA-approved
maximum dose is 800 mg/d

About 2%–5% of persons develop
a mild rash; allopurinol
hypersensitivity syndrome is a
rare but fatal adverse effect

Dosed can be safely up-titrated in
renal insufficiency with
monitoring

Febuxostat Start at 40 mg/d; no dose adjustment
needed for mild–moderate renal
or hepatic insufficiency; FDA-
approved maximum dose is 80
mg/d, although 120 mg/d may be
required by some patients (this
dose is approved in other
countries)

About 2%–5% of persons develop
a rash; liver enzyme
abnormalities can occur;
insufficient data for use among
patients with CrCL <30 mL/min
or severe hepatic impairment

Uricosuric agents
(increase renal
urate excretion)

Avoid in patients with history of
nephrolithiasis, CrCL <30
mL/min, and/or urate
overexcretion; adequate
hydration is necessary to reduce
risk for nephrolithiasis

Probenecid Start at 250 mg twice daily; patients
may require 2–3 g/d in 2 divided
doses

Probenecid increases the serum
concentrations of many drugs,
including penicillins,
methotrexate

Lesinurad Must be prescribed together with a
xanthine oxidase inhibitor; start at
200 mg/d, and should be taken in
the morning; this is also the
FDA-approved maximum dose

Do not start if CrCL <45 mL/min;
discontinue if CrCL persistently
falls below 45 mL/min, and
interrupt therapy if serum Cr is
>2 times the pretreatment value;
acute renal failure occurred
more frequently when lesinurad
was given alone (i.e., without
concomitant xanthine oxidase
inhibitors); do not use if daily
dose of allopurinol is <300 mg/d
(or <200 mg/d in persons with
CrCL <60 mL/min); more
frequent renal monitoring is
recommended if CrCL<60
mL/min or with serum Cr
elevations 1.5–2 times the
pretreatment value

Uricase (converts
urate to soluble
allantoin)
Pegloticase Intravenous infusion 8 mg every 2 wk

with antihistamine and
glucocorticoid premedication
required; gout flare prophylaxis
should be started at least 1 wk
before initiation; serum urate must
be checked before each infusion as
loss of the serum urate response is
a predictor for infusion reaction
and therapy should therefore be
discontinued if serum urate
increases to >6 mg/dL, particularly
on 2 consecutive occasions

Use for chronic gout refractory to
conventional therapy (i.e., at
maximum medically appropriate
dose or other contraindication or
intolerance); risk for infusion
reaction and anaphylaxis; do not
use in patients with G6PD
deficiency, and use with caution
in patients with congestive heart
failure; all other urate-lowering
therapy must be discontinued
before and not be initiated
during pegloticase therapy
because it can mask loss of the
serum urate response as a
predictor of infusion reaction

Gout flare prophylaxis General principle: prophylaxis should
be prescribed when initiating
urate-lowering therapy; therapy
should be continued for 6 mo,
3 mo after serum urate target levels
are reached for patients without
clinically evident tophi, or 6 mo
after achieving serum urate target
and resolution of clinically evident
tophi, whichever is longer

Prophylaxis reduces the risk for gout
flares during the early phase of
urate-lowering therapy initiation

Continued on following page
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gout (≥2 per year), tophus on
clinical examination or imaging
study, chronic kidney disease
stage 2 or worse, and past uroli-
thiasis of any type (42) (see the
Box: Indications for Urate-
Lowering Therapy).

Urate-Lowering Therapy
Treatment of patients who meet
the indications for ULT should be

started during an intercritical pe-
riod (i.e., between flares), al-
though some physicians advo-
cate initiation of therapy during a
gout flare as long as effective
anti-inflammatory therapy has
been instituted. However, this
strategy has not been studied in
an appropriately powered trial.
There are theoretical concerns

regarding prolonging the flare,
and patient education and un-
derstanding about the different
components of gout manage-
ment may be difficult during a
flare.

The goal for treatment is to de-
crease and maintain serum
urate levels below the treatment

Table 2—Continued

Drug (Mechanism of
Action)

Dose Benefits Considerations and Precautions

Colchicine 0.6 mg/d or twice daily Avoid (or use lower dose) in older
adults and those with renal
insufficiency, hepatic
dysfunction, or known
gastrointestinal symptoms;
adjust dose (and avoid in
patients with renal or hepatic
impairment) if used in
conjunction with P-glycoprotein
or CYP3A4 inhibitors; monitor
for gastrointestinal symptoms,
neuromyotoxicity, and blood
dyscrasias

NSAIDs For example, naproxen 250 mg twice
daily

Renal, gastrointestinal (may need
to consider concomitant
proton-pump inhibitors),
cardiovascular, congestive heart
failure risks; this regimen has not
been formally tested, although it
has been used as flare
prophylaxis in urate-lowering
therapy trials

Gout flare therapy Gout flare therapy should be started
at the earliest signs of a flare;
patients should have gout flare
medication available to them to be
used as needed to facilitate this;
dose should be higher in first few
days and then can be titrated
down; therapy should be
continued until the flare resolves

Anti-inflammatory therapy reduces the
pain severity and functional
limitations that characterize gout
flares

Colchicine 1.2 mg at first sign of flare, followed
by 0.6 mg 1 h later, then 0.6 mg
twice daily or other flare regimen
should be started 12–24 h after
colchicine flare regimen until the
flare resolves

See considerations and
precautions above; avoid using
as gout flare therapy in patients
with renal or hepatic impairment
who are already receiving
colchicine prophylaxis;
recommended to use in flares
where the onset is no greater
than 36 h before treatment
initiation as it is less effective the
longer the flare has been
ongoing

NSAIDs For example, naproxen 500 mg twice
daily until flare resolves, or high
dose for 3 d, followed by lower
dose (e.g., 250 mg twice daily) for
4–7 d or until flare resolves

See considerations and
precautions above

For example, indomethacin 50 mg 3
times daily for 3 d, then 25 mg 3
times daily until flare resolves

Glucocorticoids Oral: For example, prednisone 30-60
mg daily for 2 d (depending on
severity of flare), then reduce by
5–10 mg every 2 d (depending on
starting dose) in a 10– to 14-d taper

Caution with oral glucocorticoids in
patients with congestive heart
failure or hyperglycemia; for
patients with congestive heart
failure, consider equivalent
dosing of dexamethasone

Intra-articular injection: For example,
methylprednisolone 40–80 mg
(depending on size of joint)

Must use sterile technique; risk for
joint infection

CrCL = creatine clearance; FDA = U.S. Food and Drug Administration; G6PD = glucose-6-phosphate dehydrogenase; NSAID =
nonsteroidal anti-inflammatory drug.
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target of 360 uM (6 mg/dL);
<300 uM (5 mg/dL) may be ap-
propriate for patients with tophi
(42) because more aggressive
urate reduction hastens tophus
dissolution. ULT is recom-
mended long-term.

An observational cohort study examined the
time to recurrence of gout among patients
who received ULT for 5 years and then discon-
tinued treatment. Patients whose serum urate
levels were <300 uM (<5 mg/dL) at the time
of treatment withdrawal had a median time to
recurrence of 48 months, whereas those with
higher levels had a median time to recur-
rence of 29 months (44).

The 3 primary pharmacologic
means of lowering serum urate
levels with U.S. Food and Drug
Administration (FDA)–approved
agents in the United States are
xanthine oxidase inhibitors (allo-
purinol, febuxostat), uricosuric
agents (probenecid, lesinurad),
and recombinant uricase (peg-
loticase). The xanthine oxidase
inhibitors are first-line options.
There is no preference for one
over the other (42); however,
febuxostat is substantially more
expensive. Allopurinol and fe-
buxostat should not be pre-
scribed together. Probenecid is
an alternative first-line option
(42). A xanthine oxidase inhibitor
can be combined with a urico-
suric for patients who do not
achieve serum urate target lev-
els with monotherapy.

ULT should be started at a low
dose and with dose titration ev-
ery 2 to 6 weeks in a “treat-to-
target” manner (i.e., to achieve
serum urate levels <360 uM
[6 mg/dL] or <300 uM [5 mg/dL]
for those with tophi). Starting at
a lower dose reduces the risk for
gout flares and some potential
side effects (particularly for allo-
purinol). Patients should be
counseled about the transient
increased risk of flare during ini-
tiation of ULT and that they will
receive prophylaxis to reduce
this risk. Education about this

issue and provision of prophy-
laxis can help mitigate treatment
discontinuation.

Xanthine oxidase inhibitors.
Allopurinol and febuxostat inhibit
xanthine oxidase, which converts
xanthine (from purine metabo-
lism) to uric acid. Allopurinol
should be started at 100 mg/d,
or 50 mg/d for those with chronic
kidney disease stage 4 or worse,
with dose titration to maintain
serum urate levels below the
treatment target as described
above (42). Doses can be in-
creased above 300 mg/d (the
FDA-approved maximum dose is
800 mg/d), even among patients
with renal impairment, with ap-
propriate monitoring. Creatinine
clearance dosing of allopurinol in
persons with renal insufficiency
has not been demonstrated to
decrease hypersensitivity risk and
contributes to suboptimal control
(45). Further, recent studies have
found that dosing of allopurinol
in patients with renal impairment
can be increased safely (46). Rash
occurs in about 2% to 5% of
cases, and physicians should
consider stopping allopurinol
while assessing whether other
drugs could have caused the
rash. Risk for a severe cutaneous
reaction diminishes with longer
duration of therapy (e.g., > 6
months). Severe allopurinol hy-
persensitivity (AHS) is rare (<1:
1000) but can be life-threatening.
Manifestations of AHS include
severe cutaneous reactions, such
as the Stevens–Johnson syn-
drome, eosinophilia, leukocyto-
sis, fever, hepatitis, or renal fail-
ure. HLA-B*5801 is strongly
associated with risk for AHS and
is more prevalent in certain eth-
nic groups, such as the Han Chi-
nese; screening for HLA-B*5801
could be considered in these
persons (42).

Febuxostat 40 mg/d and 80
mg/d is FDA-approved in the
United States.

In a randomized trial of 2269 persons with
gout, febuxostat 40 mg/d was noninferior to
allopurinol (300 mg/d or 200 mg/d among
those with renal impairment), with 45.2% ver-
sus 42.1% achieving the serum urate level end
point (<300 uM [<6 mg/dL]) at 6 months,
whereas febuxostat 80 mg/d was superior to
allopurinol (67%, P < 0.0001) (47).

Febuxostat can be used in pa-
tients with moderate renal im-
pairment without dose adjust-
ment. Data regarding use in
patients with creatinine clearance
<30 mL/min or severe hepatic
impairment are insufficient. Fe-
buxostat can increase theophyl-
line levels. Efficacy in relation to
appropriately titrated doses of
allopurinol is not known.

Liver enzymes, renal parameters,
and blood count should be mon-
itored for adverse effects regu-
larly during receipt of a xanthine
oxidase inhibitor. Serum urate
levels should be monitored
closely (e.g., every 2 to 6 weeks)
during the initial dose-titration
phase and then every 6 months
once the target is achieved. Xan-
thine oxidase inhibitors are con-
traindicated in persons receiving
azathioprine or its metabolite,
mercaptopurine.

Uricosurics. Impaired renal urate
handling is the greatest contribu-
tor to hyperuricemia in gout, yet
uricosuric agents are underuti-
lized. Probenecid was the only
uricosuric agent available in the
United States until December
2015, when lesinurad received
FDA approval for management
of gout in conjunction with a xan-
thine oxidase inhibitor. Although
probenecid remains the only ap-
proved uricosuric agent that can
be used as monotherapy, it is
ineffective as monotherapy in
persons with creatinine clearance
<30 mL/minute and is contraindi-
cated in those with a history of
nephrolithiasis or those who are
urate overexcretors. Patients
must ensure adequate water in-
take while receiving probenecid
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to mitigate the increased risk for
nephrolithiasis with increased
renal urate excretion.

Uricase. Uricase converts uric
acid into soluble allantoin. Peg-
loticase, a recombinant uricase, is
FDA approved for management
of chronic gout that is refractory
to conventional treatments. It is
reserved for patients with
difficult-to-control gout that has
not responded sufficiently to
medically appropriate maximum
doses of other ULT. It is adminis-
tered intravenously with pre-
medications and close predose
monitoring of serum urate levels
due to risk for infusion reactions
and anaphylaxis.

Gout flare prophylaxis during
initiation of ULT
To reduce the expected transient
risk for gout flares during ULT
initiation, patients should be pre-
scribed prophylaxis, either colchi-
cine (e.g., 0.6 mg once or twice
daily) or low-dose NSAIDs (e.g.,
naproxen 250 mg daily) (48).

In a randomized trial of 48 persons, over a
6-month period those randomized to colchi-
cine 0.6 mg twice daily were 57% less likely to
have a gout flare while initiating allopurinol
than those receiving placebo (P = 0.008) (49).

Many patients have contraindica-
tions or intolerance to these medi-
cations. There is sparse evidence
for efficacy of low-dose predni-
sone (e.g., ≤10 mg/d), which itself
has a number of contraindications
and risks with long-term use. IL-1
antagonism has not yet been ap-
proved for gout prophylaxis.

Prophylaxis should be continued
for 6 months, 3 months after
achieving the target serum urate
level for patients without clini-
cally evident tophi, or 6 months
after achieving the target serum
urate level and resolution of clini-
cally evident tophi, whichever is
longer (48).

The dose of colchicine must be
reduced, or the drug avoided

entirely, depending on renal and
hepatic status as well as with re-
ceipt of drugs with moderate-to-
high potency for inhibition of
cytochrome P450 3A4 and
P-glycoprotein. For example, se-
rious drug interactions can occur
with cyclosporine, clarithromycin,
certain antifungal and antiretrovi-
ral agents, certain calcium-
channel blockers (e.g., diltiazem,
verapamil), and grapefruit juice.
Concomitant statin use can in-
crease the risk for neuromyotox-
icity. Patients should be moni-
tored for gastrointestinal
symptoms and blood dyscrasias.
In patients without these
contraindications or cautions,
colchicine is frequently very
well-tolerated.

NSAIDs should not be used in
patients with renal insufficiency
or gastrointestinal bleeding risk;
patients may need concomitant
proton-pump inhibitor therapy.
NSAIDs must also be used with
caution or avoided in patients
with cardiovascular disease as
well as in those with congestive
heart failure. Given the numerous
contraindications and cautions,
a large unmet need remains
for options for gout flare
prophylaxis.

Gout flare management
Optimum management of gout
flares requires prompt control of
inflammation to provide pain re-
lief. The specific agent used de-
pends on patient characteristics,
extent of the flare, and comorbid
conditions (Table 2).

For mild-to-moderate pain, par-
ticularly flares affecting only 1 or
few joints, the first-line recom-
mended therapy is NSAIDs (or
cyclooxygenase [COX]-2 inhibi-
tor), colchicine, or systemic glu-
cocorticoids, supplemented with
topical ice as needed (48). Mono-
therapy with an intra-articular
glucocorticoid injection is a good
option for flares involving 1 or 2
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joints. For more severe flares
(e.g., polyarticular flares or those
affecting several large joints), ini-
tial combination therapy may be
needed (e.g., colchicine plus
NSAIDs, oral glucocorticoids plus
colchicine, intra-articular gluco-
corticoids plus any of the 3 as
oral therapy) (48). Again because
of the numerous contraindica-
tions and intolerances to these
available therapies, a substantial
unmet need exists for therapeutic
options to manage gout flares.
IL-1 antagonists are not ap-
proved for gout flare treatment in
the United States, although ca-
nakinumab is approved in the
European Union.

Treatment should be initiated
within 24 hours of flare onset,
which reduces severity and dura-
tion and may abort the flare en-
tirely. Further, colchicine is more
effective when started early in the
course of a flare. A “medications-
in-pocket” strategy (i.e., having
treatment at home rather than
having to consult a provider for
each flare) is advocated for pa-
tients with established disease
who have a good understanding
of the disorder so they can begin
treatment at the first signs of a
flare (48). Therapy should be
started at a sufficiently high anti-
inflammatory dose and then can
be tapered after the first few
days. Therapy should typically
continue for at least 7 to 10 days
if not longer for some patients;
shorter durations can lead to re-
bound flares if the inflammation
had not been adequately
reduced.

Of note: ULT should be contin-
ued without interruption—in other
words, patients should not stop
ULT during a gout flare.

NSAIDs and COX-2 inhibitors.
There are no data to recommend
one NSAID over another for
treating gout flares. Indometha-
cin, naproxen, and celecoxib are

among the drugs studied in trials
and available in the United
States; analgesic and anti-
inflammatory doses of other
NSAIDs may also be effective
(48). Although the initial dose of
NSAIDs can be continued at the
full dose until the flare has re-
solved, it can be tapered in pa-
tients with comorbidities as
needed. Gastrointestinal, renal,
and cardiovascular risks of
NSAIDs/COX-2 inhibitors need to
be considered.

Colchicine. Colchicine is recom-
mended for gout flares with on-
set ≤36 hours before the start of
treatment (48). The FDA-
approved dosing of colchicine
for a gout flare is 1.2 mg immedi-
ately, followed by 0.6 mg 1 hour
later.

In a randomized trial of 184 persons, this dos-
ing regimen was shown to be as efficacious as
a higher-dose regimen and more efficacious
than placebo, with 32.7%, 37.8%, and 15.5%
of patients, respectively, experiencing a ≥50%
pain reduction in 24 hours without rescue
medication (P < 0.05 for both comparisons vs.
placebo); further, this regimen had fewer side
effects and side effects were similar to placebo
(50).

This regimen should be followed
by prophylactic dosing of 0.6 mg
once or twice daily 12 hours later
until the flare resolves (48). The
dose should be reduced in per-
sons with moderate-to-severe
chronic kidney disease and
should not be used to treat pa-
tients with renal or hepatic insuf-
ficiency who are already using
colchicine for flare prophylaxis.
Drug interaction considerations
are as discussed above.

Glucocorticoids. Glucocorticoids
are the preferred treatment for
gout flares in patients with renal
insufficiency or other contraindi-
cations to NSAIDs and/or colchi-
cine. For monoarticular gout
flares, an intra-articular glucocor-
ticoid injection can be effective.
Oral glucocorticoids are pre-
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ferred for polyarticular gout. Pa-
tients with diabetes may experi-
ence hyperglycemia while receiv-
ing glucocorticoids. Because of
its lower mineralocorticoid po-
tency, dexamethasone should be
considered for patients with con-
gestive heart failure in whom
other therapies (including intra-
articular glucocorticoid injection)
are not possible.

Additional medication consid-
erations. Thiazide and loop di-

uretics and low-dose aspirin can
interfere with renal urate han-
dling. Nonetheless, given the
importance of effective and eco-
nomical management of hyperten-
sion and cardiovascular disease,
these medications should not nec-
essarily be changed because tar-
get serum urate levels can usually
be achieved with appropriate ULT
dosing. Patients should be encour-
aged to adhere to these medica-
tions because intermittent use can
trigger flares (51, 52).

In the Clinic

Tool Kit
Gout

Patient Information
www.niams.nih.gov/Health_Info/Gout/default.asp
National Institute of Arthritis and Musculoskeletal and

Skin Diseases.

www.rheumatology.org/I-Am-A/Patient-Caregiver
/Diseases-Conditions/Gout

Information from the American College of Rheumatology
for patients and physicians.

https://www.nlm.nih.gov/medlineplus/gout.html
National Institutes of Health.

http://gouteducation.org/patient/education/
Gout and Uric Acid Education Society.

Clinical Guidelines
www.rheumatology.org/Practice-Quality/Clinical

-Support/Clinical-Practice-Guidelines/Gout
American College of Rheumatology.

https://www.guideline.gov/content.aspx?id=47897
National Guideline clearinghouse and the Agency for

Healthcare Research and Quality.

www.osuem.com/downloads/EULAR_evidence_based
_recommendations_for_gout_Part_II.pdf

European League Against Rheumatism. In
the
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Terkeltaub R, et al. Low-
dose aspirin intake in-
creases the risk of recur-
rent gout flares: The
online case-crossover
gout study. Arthritis
Rheum. 2008;58:S916.

52. Hunter DJ, York M,
Chaisson CE, Woods R,
Niu J, Zhang Y. Recent
diuretic use and the risk
of recurrent gout flares:
the online case-crossover
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Treatment... The first step to appropriate management of gout is
making the diagnosis. Once the diagnosis is established, manage-
ment should focus on the following: 1) Prescribe ULT if the patient
has a clinical indication. 2) Prescribe gout flare prophylaxis when ini-
tiating ULT. 3) Treat gout flares with appropriate dose and duration
of anti-inflammatory therapy as quickly as possible (and do not stop
ULT during a flare). 4) Educate patients about the causes of gout,
management of hyperuricemia as distinct from treating gout flares,
and adjunctive lifestyle modifications. Those whose gout flare-
related pain and functional limitations cannot be controlled with out-
patient therapy may need to be hospitalized. Consultation with a
rheumatologist is warranted for guidance in diagnosis and manage-
ment of complex cases.

CLINICAL BOTTOM LINE
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WHAT YOU SHOULD
KNOW ABOUT GOUT

What Is Gout?
Gout is a type of arthritis that causes swelling, red-

ness, and severe pain in joints like the big toe. It
happens when there is too much uric acid in
your body. Uric acid can form painful crystals in
the joints. Although anyone can get gout, you
are more likely to get it if you:

• Have high uric acid levels
• Are male
• Are an older adult
• Are obese
• Take certain medicines, such as water pills
• Eat certain foods, like red meat and organ

meat (liver)
• Drink alcohol and sugary drinks, like soda

sugar-sweetened juice
• Have certain health conditions, like kidney

failure, high blood pressure, and diabetes
• Have had a kidney transplant

What Are the Warning Signs of
Gout?

The signs and symptoms of gout usually happen
suddenly, without warning, and at night. This is
called a “flare” or “attack.” Signs of a flare in-
clude:

• Severe joint pain, often in the big toe
• Joint pain in other parts of your feet and in

your ankles, knees, hands, and wrists
• Swelling, redness, stiffness, and tenderness in

the affected joints
• Pain is most severe in the first 24 hours. Gout

flares can last 1 to 2 weeks.

How Is Gout Diagnosed?
• Your doctor will ask you about your symptoms

and examine your joints.
• He or she may take a small sample of fluid

from an affected joint to look for signs of gout
crystals under a microscope.

• Blood tests and imaging tests, like X-rays or
ultrasounds, can also help your doctor learn
more about your symptoms.

How Is Gout Treated?
• Treatment for a gout flare will start with

medicines that lower your pain and stop the

flare. This can include medicines like
ibuprofen.

• Some people may need more treatment. If
you have a history of repeated gout flares,
nodules from gout crystals, a history of kidney
stones, or kidney problems, your doctor
should prescribe medicines that help lower
uric acid levels. This will help prevent future
flares and complications, such as joint
damage.

• Lifestyle changes can also help. These include
losing weight if you are overweight, avoiding
certain foods, limiting alcoholic drinks, and
drinking lots of water.

• Your doctor may refer you to a specialist if you
need more treatment.

Questions for My Doctor
• What treatment is best for me?
• When will my symptoms go away?
• Will gout damage my joints?
• Should I avoid certain foods and drinks?
• Do any of my medicines increase my uric acid

levels?
• Can I take a pain killer?
• When I have a flare, are there any activities I

should avoid?
• What can happen if my gout is not treated?
• How can I reduce my future risk for flares?

For More Information
ACP
www.acponline.org/patient_ed/rheumatology

American College of Rheumatology
www.rheumatology.org/I-Am-A/Patient-Caregiver/Diseases
-Conditions/Gout

Arthritis Foundation
www.arthritis.org/about-arthritis/types/gout/
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