
with commentaries on the moral
character of the gout sufferer (Fig-
ure 1). Literary accounts have re-
ferred to gout’s association with
rich foods and excessive alcohol
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It has been reported that both the
incidence and the prevalence of
gout appear to be increasing world-
wide.3 Gout is perhaps the oldest
known type of arthritis, colorfully
depicted in art and literature along

By Robert G. Smith DPM, MSc, RPh

Gout is the most common in-
flammatory arthritis in the
United States with three to

five million afflicted individuals.1,2

Here’s the latest update on this most
common inflammatory condition.

Objectives
1) To examine the signifi-

cant role of uric acid as a fac-
tor in the pathogenesis of
gout.

2) To understand similari-
ties and differences in the
clinical presentations of an
acute attack of gout and
chronic gout disease.

3) To identify both non-
pharmacological lifestyle in-
terventions and traditional
and newer pharmacological
interventions for the treat-
ment of all presentations of
gout.

4) To educate patients on
medication adherence and
commitment to treatment in
the successful management
of gout.
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new insights into the pathogenesis
of hyperuricemia and gout will be
discussed. Second, risk factors, typi-

cal presentations
of symptoms, and
key diagnostic pa-
rameters will be
reviewed.

Finally, non-
pharmaco log i c
treatment modali-
ties and current,
as well as newer
invest igat ional
therapeutics, will
be offered to as-
sist podiatric
physicians with

the aim of achieving greater patient
adherence through medication
counseling.

Pathogenesis
Hyperuricemia is a common

serum abnormality that sometimes
progresses into gout. Biologically
significant hyperuricemia occurs
when serum urate levels exceed sol-
ubility (~6.8 mg/dL). Humans gen-
erate about 250 to 750 mg of uric
acid per day; the uric acid comes
from dietary purines and the break-
down of dying tissues.

The exact cause of gout is not
yet known, although it may be
linked to a genetic defect in purine
metabolism. Uric acid, the most in-
soluble of the purine substances, is
a trioxypurine containing three
oxygen groups. The pathogenesis of
gout begins with the crystallization
of urate within the joint, bursa, or
tendon sheath, which leads to in-
flammation as a result of phagocy-
tosis of monosodium urate crystals;

it is usually associated
with an elevated con-
centration of uric acid
in the blood.2,9

Specifically, uric
acid is a breakdown
product of the purines
adenine, guanine, hy-
poxanthine, and xan-
thine. Adenine and
guanine are found in
both DNA and RNA;
hypoxanthine and
xanthine are not in-
corporated into the
nucleic acids as they
are being synthesized,
but they are impor-

tant intermediates in the synthesis
and degradation of the purine nu-
cleotides. Undissociated uric acid
and monosodium salt, which is the
primary form found in the blood,
are only sparingly soluble.

The amount of urate in the
body depends on the balance be-
tween dietary intake, synthesis, and
excretion.10 In patients with prima-
ry gout, defects in purine
metabolism cause hyperuricemia or
high levels of uric acid in the
blood. This can be caused through
an over-production and/or an
under-excretion of uric acid. Hyper-
uricemia results from the over-pro-
duction of urate found in 10% of
gout patients and from under-ex-
cretion of urate found in the re-
maining 90%.10

The majority of patients with
endogenous over-production of
urate have the condition as a result
of salvaged purines arising from in-
creased cell turnover in prolifera-
tion and inflammatory disorders,
from pharmacologic intervention
resulting in increased urate produc-
tion, and from tissue hypoxia.10

Renal Mechanism
The renal mechanism for han-

dling urate is one of glomerular fil-
tration followed by partial tubular
reabsorption.11 The final fractional
excretion of uric acid is about 20%
of what was originally filtered. Uric
acid levels independently predict
renal failure in patients with pre-
existing renal disease.

Hyperuricemia causes intersti-
tial and glomerular changes that
are independent of the presence of

Continued on page 183
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consumption—thus the de-
scription “the disease of kings.”
Gout is a monosodium urate

monohydrate crystal deposit dis-
ease with a very rich history that
mirrors the evolution of medicine
itself.4,5 Hippocrates noted the link
between gout and an intemperate
lifestyle. He referred to podagra as
an “arthritis of the rich.”5 Antoni
van Leeuwenhoek was the first to
describe the appearance of the crys-
tals from a gouty tophus.5

Many years later, McCarty and
Hollander described, in their classic
report, the use of compensated po-
larized light microscopy to identify
monosodium urate crystals as the
cause of gout during an examina-
tion of synovial
fluid.5 Seegmiller
and colleagues
described the rel-
ative roles of ex-
cessive urate pro-
duction and im-
paired excretion
in the pathogene-
sis of hyper-
uricemia.5 Be-
cause gout has
been recognized
for so many cen-
turies, its diagno-
sis and treatment have not elicited
much interest; thus, the manage-
ment of gout remains a challenge
for the clinician caring for a gout
patient.6

Recent medical literature recog-
nizes that most patients with gout
visit a primary care physician for
disease management, and there are
challenges to diagnosing and treat-
ing gout in this setting.7 Weaver, et
al. stated that the arrival of newer
investigational agents on the mar-
ket has prompted rheumatologists
to consider how they can share cur-
rent information to improve gout
management.7

It is this concept of sharing cur-
rent information from clinical-
based medicine as described in re-
cent published reviews on the man-
agement of gout6-9 that is the main
impetus for the preparation of this
review. It is hoped that, empowered
with this knowledge, the prescrib-
ing clinician can improve patient
outcomes when treating gout. First,
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most insoluble of the

purine substances,

is a trioxypurine

containing three

oxygen groups.

Figure 1: The Gout (1799), by the artist James Gilray, de-
picts gout as an evil demon attacking a toe (Published by
Hannah Humphrey-May 14,1799).
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the use of cyclosporine in trans-
plant patients, have been implicat-
ed in gouty attacks. Despite the car-
dio-preventive benefit of taking low
doses (81 mg) of aspirin, aspirin it-
self may be associated with the
onset of gout.8,9,18 The use of cy-
closporine has been commonly re-
ported to cause a rapid-onset type
of gout that is swiftly ascending
and polyarticular in many cases.

Roubenoff confirms that these
risk factors are increasing, reporting
that gout incidence and prevalence
have increased by two-fold from
1970 to 1990.19 Furthermore, Wal-
lace, et al. reported that the preva-
lence of gout has increased by two
cases per 1,000 patients during the
1990s due to lifestyle changes.20

Typical Presentation of Gout
Gouty attacks are usually associ-

ated with a precipitating event.6,8,21

These attacks consist of intense
pain involving the lower extremity
with 80% of first attacks involving
a monoarticular joint. However,
after long periods of time, gout at-
tacks may become polyarticu-
lar.6,8,21,22 This pain and inflamma-
tion is a result of a dramatic inflam-
matory response. Some authors
have estimated that between 50%
to 90% of initial attacks occur in
the first metatarsophalangeal joint
(podagra).6,8,22-24

In postmenopausal women, the
distal interphalangeal joints may be
involved.6 Attacks often occur at
night and are associated with a pre-
cipitating event.6,8,21 Acute gouty
arthritis may be accompanied by
low-grade fevers, chills, and
malaise.6,8,22,24 The majority of pa-
tients experience a second acute
gout attack within one year of the
first episode.24 Untreated initial
acute gout attacks resolve com-

crystals, and the changes very
much resemble what hypertensive
changes would look like chronical-
ly. In addition, serum hyper-
uricemia is epidemiologically
linked to hypertension and seems
to be an independent factor for the
development of hypertension.

Serum uric acid can be normal,
especially during the gout attack.
The target goal for uric acid treat-
ment is maintaining a level less
than 6.0 mg/dL.

Risk Factors for Gout
A number of references by Choi

et al. have discussed risk factors for
the development of gout.12-15 Non-
modifiable risk factors include
being a male or a post-menopausal
female, genetic influences, end-
stage renal disease, and the resul-
tant major organ transplantation.
Its prevalence increases with age,
from 1.8/1,000 in people under the
age of 45 years to 30.8/1,000 with
those over age 65.8,9

Elevated serum urate levels are
also associated with increased
risk.8,9 Hypertension is a definite
risk factor, as a significant percent-
age of patients with hyperuricemia
will develop hypertension. Hyper-
uricemia and gout have been linked
to other disease states including
metabolic syndrome, cardiac dis-
ease, stroke, and renal disease.8,9

The risk of gout correlates with
truncal obesity, as measured by
body mass index and waist-to-hip
ratios.8,9,12

Avoidable risk factors include
diet and medications. Foods that
have been implicated in causing
gout are red organ meats, seafood,
and foods containing high-fructose
corn syrup. Fructose has been rec-
ognized as a cause of hyper-
uricemia.8,9,15-17 Choi, et al. conduct-
ed a small prospective study that
investigated the tendency of diets
high in fructose to induce higher
serum urate levels relative to diets
high in glucose or low in carbon-
ates.17 High alcohol intake, especial-
ly of beer, is also a risk factor: the
presence of guanosine in beer has
been identified as a cause of gouty
attacks.

Certain drugs used to treat gout,
particularly thiazide diuretics and

Gout Diagnosis... pletely within 3 to 14
days.6,21,24

Clinical Stages
There are four clinical stages of

gout.8,24 At serum urate concentra-
tions greater than 6.8 mg/dL, urate
crystals may start to deposit. Hence,
the first stage of gout is known as
asymptomatic hyperuricemia. Dur-
ing this first period, urate deposits
may directly contribute to organ
damage.

After sufficient urate deposits
have developed around a joint and a
traumatic event triggers the release
of crystals into the joint space, pa-
tient will suffer an acute gout attack
and move into the second stage,
known as acute gouty arthritis. Dur-
ing this second stage, acute inflam-
mation in the joint (caused by urate
crystallization and crystal phagocy-
tosis) is present. This episode is
known as a “flare” and is self-resolv-
ing and likely to recur.

The interval between acute flare
gout attacks with persistent crystals
in the joints is the third stage and
is known as an intercritical period.
When crystal deposits continue to
accumulate, patients develop
chronically stiff and swollen joints,
leading to the final stage, advanced
gout, which includes the long-term
complications of uncontrolled hy-
peruricemia characterized by
chronic arthritis and tophi.

The nodular mass of uric acid
crystals is described as a tophus
and, in gout patients, is characteris-
tically deposited in different soft
tissue areas of the body. This ad-
vanced stage of gout is uncommon
because it is avoidable with inter-
ventional therapy.24

Diagnosis
The diagnosis of gout can be

straightforward. The only way to
establish a diagnosis of gout with
certainty is to test for uric acid crys-
tals in the synovial fluid or tophi.7

Polarizing microscopic examination
of synovial fluid reveals negatively
birefringent crystals, which con-
firms the diagnosis of gout. It
should be noted that normal uric
acid levels are observed in approxi-
mately 50% of acute gouty flares.7

Dalbeth’s and McQueen’s review
summarizes recent advances in plain

Continued on page 184
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ment and prevention of acute gout
flares, as well as the management
of hyperuricemia and gout, can be
best achieved using a brief narrative
and accentuated graphically, using
easy-to-read tables that may be ac-
cessed quickly by the podiatric
physician when a question arises.

The treatment regimen must be
tailored to each patient. The treat-
ment of gout has three main com-
ponents: therapy for the acute at-
tack, prophylaxis against gout

flares, and man-
agement of the
hyperuricemia.8,9

Several aspects
must be indepen-
dently considered
when planning to
treat a patient
with gout. Be-
cause gout is a re-
versible urate
crystal deposit
disease, the main
objective is to
eliminate the
urate crystals

from the joints and other struc-
tures.28 Li-Y,u et al. determined, in a
10-year prospective study, that
serum urate levels should be re-
duced below 6.0 mg/dL in order to
eliminate crystals.29

One key observation for the po-
diatric physician to understand is
that pharmacological agents that
treat co-morbidities associated with

gout and hyperuricemia may affect
serum uric acid levels and may in-
fluence treatment approaches to
gout management.

Medications and Gout
Many medications exert their

effect on serum uric acid levels by
influencing uric acid excretion (pri-
marily by the kidneys) specific to
renal urate transporters, particular-
ly urate transporter 1 (URAT 1).12

Pharmacological agents and the re-
sulting effect of serum uric acid lev-
els are summarized in Table 3.
Choi, et al. describe mechanisms of
actions for a number of these medi-
cations and explain how these
agents influence serum uric acid
levels.12

Diuretics increase renal tubular
re-absortion associated with vol-
ume depletion and may conse-
quently simulate URAT 1.12 Cy-
closporine and tacrolimus both in-
crease renal tubular re-absortion of
uric acid, thereby increasing serum
uric acid.12 On the other hand,
pyrazinamide, nicotinate, lactate,
and acetoacetate increase uric acid
levels via trans-stimulation of
URAT 1.12 Low-dose salicylate and
etambutol decrease renal urate ex-
cretion.12

Clinical observations have
demonstrated that beta-blockers in-
crease serum uric acid levels but
have not identified the exact mech-
anism of action. A few anti-hyper-

tensive agents de-
crease serum acid lev-
els. Losartan inhibits
URAT 1 and amlodip-
ine increases renal
urate excreation. Both
probenecid and high-
dose salicylates inhib-
it URAT 1.

Finally, fenofibrate
may inhibit URAT 1,
while both allopuri-
nol and febuxostat
lower serum uric acid
levels by inhibiting
xanthine oxidase.12

Pharmacotherapy
for Acute Gout
Attacks

Medications used
to treat an acute gout
attack include non-

Continued on page 185
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radiography and advanced
imaging for gout, calcium py-

rophosphate dihydrate crystal
arthropathy, and basic calcium phos-
phate crystal arthropathy.25 They
suggest that the use of high-resolu-
tion ultrasonography may improve
noninvasive diagnosis of the crystal-
induced arthropathies and allow for
monitoring of intra-articular tophi.
They also determined that computed
tomography re-
veals the tophi
and bone erosion
in high definition
and promoted
three-dimensional
computed tomog-
raphy to assess to-
phus volume as a
promising diag-
nostic tool for
gout.25

Finally, they
indicated that
magnetic reso-
nance imaging
may also be a reliable method for
the assessment of tophus size in
gout, and that it has an important
role in detecting disease complica-
tions in clinical practice.

Treatment of Gout
Key elements necessary for im-

proving clinical outcomes in gout
management include enhancing the
education of health
professionals and pa-
tients, in addition to
exploring novel urate-
lowering agents. Podi-
atric clinicians can ap-
preciate that the opti-
mal treatment for gout
requires both adjunc-
tive non-pharmacolog-
ic as well as pharmaco-
logic interventional
therapies (Table 1).8

Becker and
Chohan recommend
implementing the
twelve evidence-based
recommendat ions
from the European
League Against
Rheumatism (EULAR)
to achieve successful
gout management
(Table 2).26,27 Treat-
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TABLE 1
Adjunctive Therapy

for Gout and Associated
Co-morbiditiesa

• Control weight with daily exercise.
• Limit consumption of red meat.
• Replace consumption of fish with omega-3 fatty acids.
• Refrain from foods and drinks containing high fructose.
• Consume 1-2 servings of dairy or calcium supplements daily.
• Consume nuts and vegetables daily.
• Supplement diet with vitamin C.
• Consumption of coffee may be beneficial.

a Podiatric physicians are uniquely positioned to counsel the gout
patient on both diet and lifestyle changes to create healthy benefits for
the prevention and treatment of co-morbidities.
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acute colchicine overdose may help
prevent vascular collapse.30

Guidelines indicate that fast-
acting oral NSAIDs should be used
during acute attacks if there are no
contraindications.6-9,27 As there are
no significant clinical differences
among NSAIDs, the choice of agent
should be based on the agent’s side-
effect profile, cost, and the patient’s
ability to adhere to the prescribed
agent.6,8,9,26,28 Suppressive therapy to
prevent flares usually involves
colchicine or NSAIDs.8,9

An important factor in choos-
ing therapeutic agents for an acute
attack is the presence of co-mor-
bidities. The most common therapy
for acute gout, in the case of acute,
or chronic renal, or hepatic failure,
is corticosteroids.8,9 If NSAIDs and
colchicine are contraindicated due
to patient co-morbidities, intra-ar-

steroidal anti-inflammatory drugs
(NSAIDs), colchicine, and corticos-
teroids. A combination of these
agents may also be necessary. A
summary of the pharmacological
agents used to treat acute gout is
presented in Table 4.6-9,26-29 These
medications have no effect on the
serum uric acid level.

The classic antidote for gouty
arthritis is colchicine, an alkaloid
derived from autumn crocus
(Colchicum autumnale).5 The most
frequent adverse drug event associ-
ated with colchicine use is reported
to be diarrhea.6 However, even low-
dose colchicine may be associated
with severe adverse effects and toxi-
city such as myopathy and myelo-
suppression.6,8,9,28,29 Monitoring
serum troponin levels during an

Gout Diagnosis... ticular aspiration and
the injection of a corticos-
teroid is an effective treat-
ment for an acute attack of gout,
after the possibility of a septic joint
has been eliminated.6

Urate-Lowering Therapy
The therapeutic goal of urate-

lowering therapy is to promote dis-
solution of urate crystals and to
prevent crystal formation.6,8,29 In ad-
dition, urate-lowering therapy is
used to prevent disease progression,
reduce the frequency of acute at-
tacks, and maintain and improve
the patient’s quality of life. Treat-
ments for chronic gout are aimed at
reducing serum urate levels to less
than 6.0 mg/dL in order to dissolve
existing crystals and prevent the
formation of new ones.8,9

Dore recommends that patients
who overproduce urate
be treated with allopuri-
nol, as this drug has the
advantage of being effec-
tive for both over-pro-
ducers and under-excre-
tors.6 Patients who
under-excrete urate, de-
spite having near-normal
creatinine clearance lev-
els, should be treated
with uricosurics. Urate-
lowering therapy should
be life-long.

If an acute flare oc-
curs when urate-lower-
ing therapy is initiated,
therapy should not be
discontinued as this will
result in fluctuating
urate levels.31 Initiating
urate-lowering therapy
can mobilize urate de-
posits, which may pre-
cipitate an attack due to
rapid serum uric acid
lowering.7

The practice of using
concomitant gastro-pro-
tectant NSAID and
colchicine prophylaxis
with the initialization of
urate-lowering therapy
has been suggested.7,26

Podiatric physicians, as
experts in the lower ex-
tremities can be a
tremendous resource by
informing the other

Continued on page 186
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TABLE 2
Summary of Twelve Recommendations
for Gout Management from EULAR

(Modified for the U.S.)

1) Utilize both non-pharmacologic and pharmacologic modalities tailored to
risk factors.

2) Stress patient education and lifestyle changes (weight loss and alcohol reduction).
3) Address patient’s co-morbidities such as hypertension, hyperglycemia,

hyperlipidemia, obesity, and smoking.
4) Oral colchicine and/or NSAIDs are first-line agents for systemic treatment of

acute attacks.
5) Low doses of colchicine may be sufficient for some patients with acute gout

(higher doses may cause side effects).
6) Intra-articular aspiration and injection of long-acting steroid is safe and

effective for acute gout attacks.
7) Urate-lowering therapy is necessary for patients with recurrent acute

attacks, arthropathy, tophi, or radiological changes of gout.
8) Therapeutic goal of urate-lowering therapy is maintenance of the SUA level

below 6.8 mg/dL for crystal dissolution.
9) Allopurinol is appropriate as a long-term urate-lowering drug (100 mg daily

and increased every two to four weeks) as required to achieve a specific serum
urate acid goal. Doses must be balanced to the patient’s renal status, uric acid
level, and toxicity.

10) Uricosuric agent (e.g., probenecid) is an alternative to allopurinol in those
with normal renal function (contra-indicated in urolithiasis).

11) Prophylaxis against acute attacks during the first months of urate-lowering
therapy includes colchicine and/or NSAIDs.

12) Gout associated with diuretic therapy: consider stopping diuretic
therapy; if possible use losartan and fenofibrate with comorbidities of
hypertension/hyperlipidemia.

EULAR: European League Against Rheumatism; NSAIDs: non-steroidal anti-inflammatory
drugs; SUA: serum uric acid. Source: Reference 27.



such as rash, nausea, and bone
marrow suppression.32 If a serve
rash occurs, the podiatrist should
advise discontinuation of allopuri-
nol. Allopurinol has fewer drug in-
teractions than uricosuric agents.6

Despite allopurinol’s limitations, it

is extensively used for most gouty
patients and is considered safe and
effective.28

Emerging Therapies
Uricosuric agents, which en-

hance the renal clearance of urate
(and were first used at the end of
the 19th century5) are considered to
be a second-line therapy for pa-
tients who are intolerant to allop-
urinol. Of all the older urate-lower-
ing drugs, probenecid or sulfinpyra-
zone may be prescribed in patients

refractory to allopurinol therapy.29

In the U.S., probenecid is the
only potent uricosuric agent avail-
able.8,9 Probenecid is most useful in
patients with mild gout and normal
renal function. Its mechanism of
action is through the inhibition of
the URAT1 transporter involved in
the re-absorption of uric acid.8,9

Uricosuric therapy is con-
traindicated in patients with a his-
tory of nephrolithiasis and is not
effective in patients with a creati-
nine clearance of less than 50
mL/min. Finally, both losartan and
fenofibrate have slight uricosuric
properties and may be useful as ad-
junctive therapy in gout patients
with co-morbidities of hyperten-
sion and hyperlipemia.6,8,27,33

Febuxostat
Febuxostat is a potent, new se-

lective xanthine oxidase inhibitor
that received FDA approval in
February 2009 for the management
of hyperuricemia in patients with
gout. It goes under the trade name
of Uloric® and is distributed by
Takeda Pharmaceuticals Ameri-
ca.8,9,34,35 This agent is not a purine
analog and has a mechanism simi-
lar to that of allopurinol.35 The rec-
ommended starting dose of febuxo-
stat (Uloric®) is 40 mg per day.8,35

For patients who do not achieve
a serum uric acid less than 6 mg/dL

after two weeks at 40 mg, in-
creasing the dose to 80 mg is
recommended.35 Febuxostat
has demonstrated efficacy su-
perior to that of allopuri-
nol.28,35 It is primarily metabo-
lized by the liver and may be
an alternative agent for pa-
tients with renal insufficien-
cy. The adverse effect profile
for febuxostat includes eleva-
tion in liver enzymes, rash, di-
arrhea, and headache.8,9,35

Takeda Pharmaceuticals
America reported that febuxo-
stat has a higher cardiovascu-
lar thromboembolic event
rate than allopurinol.35 Final-
ly, Uloric® is contraindicated
for patients treated with aza-
thioprine, mercaptopurine, or
theophylline.35

Uric Acid Oxidase
Uric acid oxidase, also

Continued on page 187
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healthcare clinicians about
the potential drug interactions

and side-effects of urate-lowering
agents. Finally, treatment of asymp-
tomatic hyperuricemia is not rec-
ommended.7

Allopurinol
One traditional approach to the

treatment of gout since 1965 is the
prescription of allopurinol, an iso-
mer of hypoxanthine. Allopurinol
is a substrate for xanthine oxidase.
The product binds with such high
affininity that the enzyme cannot
be oxidized in its normal substrate.
Uric acid production is diminished,
and xanthine and hypoxanthine
levels in the blood rise. Xanthine
and hypoxanthine are more soluble
than urate and are less likely to de-
posit as crystals in the joints. The
allopurinol dose must be adjusted
in patients with renal impairment.6

Administration of allopurinol is
often started at 100 mg per day,
and the daily dosage is increased in
100 mg increments every two to
four weeks.8,9,26,27 The usual dosage
range for allopurinol is 200-
300mg/day for mild gout and 400-
600mg/day for cases of moderate
and severe gout. Up to five percent
of patients are unable to tolerate al-
lopurinol due to adverse effects
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Urate-Increasing Agents

Beta-blockers
Cyclosporine
Diuretics
Ethambutol
Lactate, B-hydroxybutyrate, acetoacetate
Nicotinate
Pyrazinamide
Salicylates (low dose)
Tacrolimus

Urate-Decreasing Agents

Uricosurics
Amlodipine
Fenofibrate
Losartan
Probenecid
Salicylates (high dose)
Xanthine Oxidase Inhibitors
Allopurinol
Febuxostat

Adapted from Choi HK, et al. Ann Intern Med. 2005; 143: 499-516

TABLE 3
Medications Altering Urate Levels
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tion of PEG-uricase has been inves-
tigated for the potential treat-
ment of severe tophaceous gout
in patients hypersensitive to
allopurinol.38

Finally, podiatric physicians
should understand the contra-indi-
cations to both NSAIDs and corti-
costeroids symptomatic to existing
therapies. Therefore, attention has
been directed to recent advances in
the understanding of gouty inflam-
mation and the pro-inflammatory
role of several cytokines in the
pathophysiology of acute gout.26,39

Early, small-scale clinical trials
have identified interleukin-1B as
the most prominent cytokine in
acute gout and indicate that the
practice of inhibiting interleukin-
1B may be efficient and safe in ter-
minating the symptoms of acute
gouty arthristis.26

known as uricase, is an enzyme
that catalyzes the conversion of
uric acid to allantoin, which is pre-
sent in all mammals except hu-
mans and higher primates.28 There
is interest in using uricase therapies
to lower serum uric acid.

Rasburicase, a recombinant uric-
ase IV product indicated for tumor
lysis syndrome, might be success-
fully used in unusually severe cases
of gout.36 Rasburicase has a black
box warning for anaphylaxis,
hemolysis, and methemoglobin.
Pegloticase (pegylated recombinant
porcine uricase) has also demon-
strated urate-lowering efficacy.15,37

The addition of polyethylene
glycol (PEG) prolongs the half-life
of uricase and decreases its anti-
genicity. Intravenous administra-

Gout Diagnosis... Conclusion
Gout is a monosodium

urate monohydrate crystal de-
posit disease. It was among the
earliest diseases to be recognized as
a clinical entity. Clinical podiatric
physicians need to be equipped
with pertinent knowledge to assist
other clinicians in achieving suc-
cessful patient outcomes when
treating gout. To this end, new in-
sights into the pathogenesis of hy-
peruricemia and gout have been re-
viewed.

Risk factors, typical presenta-
tions of symptoms, and key diag-
nostic parameters have been pre-
sented to inform podiatrists and
help provide better patient care.
Both non-pharmacologic modali-
ties and pharmacologic therapies
have been discussed, with the aim

Continued on page 188
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TABLE 4
Pharmacotherapy for Acute Gout Attacks

Adapted from Dore RK. Gout: what primary care physicians want to know. J Clin Rheumatol 2008; 14 (suppl5) S47-S54

Drugs Cautions Comments

NSAIDs

Indomethacin 50 mg tid (4-10
days)

Naproxen 500 mg bid (4-10 days)

Sulindac 200 mg bid (4-10 days)

Prednisone 20-40 mg daily (2-3
days; taper over 10-14 days)

Intra-articular
methylprednisone 20-40 mg dose

Intra-muscular
methylprednisone 80-120 mg dose

0.6 mg orally bid or tid

0.6 mg orally daily or q48h
(depending on renal clearance)

Elderly patients, renal
insufficiency, heart failure, peptic
ulcer, liver disease, and concurrent
anticoagulants (interactions with
warfarin)

Avoid in patients with septic joints;
use with caution in patients with
diabetes

Avoid in severe renal or hepatic
impairment because it can lead to
bone marrow suppression and
neuromyopathy; interacts with
macrolides and statins

All NSAIDs are effective

Intra-articular therapy is treatment
of choice if 1 or 2 accessible joints
are involved

Use within first 24 hours of the
attack; reduce dosage in older
patients; diarrhea limits its use;
avoid IV preparation

Corticosteroids

Colchicine
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6) Dalbeth’s and McQueen’s re-
view suggests ______________
may improve non-invasive diag-
nosis of the crystal-induced
arthropathies.
A) Intra-operative observa-
tions
B) interventional laboratory
test
C) microscopic examination
of tophi
D) high-resolution ultra-
sonography

7) Adjunctive therapy for gout
and associated co-morbidities in-
clude that the patient do all of
the following except___________.
A) limit consumption of red
meat
B) replace consumption of
fish with omega-3 fatty acids
C) consume foods and drinks
containing high fructose
D) supplement diet with
vitamin C

8) Low doses of ___________
may be sufficient for some pa-
tients with acute gout.
A) ibuprofen
B) aspirin
C) colchicine
D) injectable corticosteroids

9) Since 1965, one traditional
approach to the treatment of
gout has been the use of the
drug _______.
A) indomethacin
B) allopurinol
C) prednisone
D) sulindac

10) According to EULAR recom-
mendations, ________may be
used as an alternative to tradition-
al urate-lowering agents with nor-

1) Uric acid, the most insoluble
of the purine substances, is a
_________ containing three oxy-
gen groups.
A) Trinitropurine
B) Trihydroxypurine
C) Trioxypurine
D) Trichloroxypurine

2) Non-modifiable risk factors for
the development of gout include
all of the following except:
A) male or a postmenopausal
female
B) diet and medications
C) genetic influences
D) end-stage renal disease

3) At serum urate concentrations
greater than ______, urate crys-
tals may start to deposit.
A) 3.4 mg/dL
B) 4.5 mg/dL
C) 2.8 mg/dL
D) 6.8 mg/dL

4) When urate crystal deposits
continue to accumulate, patients
develop chronically stiff and
swollen joints leading to the final
stage known as__________.
A) acute gouty arthritis
B) asymptomatic hyperuricemia
C) advanced gout
D) intercritical period

5) Polarizing microscopic exami-
nation of synovial fluid reveals
____________, confirming the di-
agnosis of gout.
A) negatively birefringent
crystals
B) positively birefringent
crystals
C) negatively charged crystal
particles and antibodies
D) positively charged rhombi
crystal particles

mal renal function but are con-
traindicated in urolithiasis.
A) Antibiotic agents
B) non-pharmacologic
agents
C) intraarticular steroid
agents
D) uricosuric agents

11) According to this review,
gouty attacks are usually associ-
ated with a __________.
A) precipitating event
B) hyperthermal event
C) syncopal event
D) infectious event

12) Identify which therapeutic
agent may elevate serum uric
acid.
A) Fenofibrate
B) Losartan
C) Cyclosporine
D) Amlopine

13) According to this review,
the potential effect of co-admin-
istration of allopurinol and an
angiotensin-converting enzyme
inhibitor may ________________.
A) increase risk of rash
B) increase the risk of allop-
urinol hypersensitivity
C) increase risk of hypo-
glycemic effect
D) increase risk for bleeding

14) The enzyme that catalyzes
the conversion of uric acid to al-
lantoin, and is present in all
mammals except humans and
higher primates, is known
as______________.
A) allantace
B) hydroxuricase
C) uric acid oxidase (uricase)
D) oxyuricase

Continuing
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See answer sheet on page 191.

Continued on page 190
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15) Select a main component for the treat-
ment of gout.
A) Therapy of the acute attack
B) Prophylaxis against gout flares
C) Management of hyperuricemia
D) All the above are main components

16) According to this review, several studies
have demonstrated a link between______.
A) hyperuricemia and hypotension
B) hyperuricemia and hypertension
C) hyperuricemia and hyperkalemia
D) hyperuricemia and hyperglycemia

17) The usual dosage range for allopurinol in
cases of moderate and severe gout is_________.
A) 50 mg—75 mg/day
B) 200 mg—300 mg/day
C) 400 mg—600 mg/day
D) 40 mg—80 mg/day

18) The FDA-recommended starting dose for
febuxostat the new selective xanathine oxidase
inhibitor, is __________.
A) 40 mg once a day
B) 10 mg once a day
C) 30 mg once a day
D) 25 mg once a day

19) Corticosteroids are proven therapeutic
agents for acute gouty attacks but must be
avoided in patients with _______.
A) hypokalemia
B) hypoglycemia
C) septic joints
D) arthritis

20) Urate-lowering therapy is necessary for
gout patients with_______________.
A) recurrent acute attacks
B) arthropathy
C) tophi and radiological changes
D) all the above pathologies

E X A M I N A T I O N

(cont’d)

See answer sheet on page 192.
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