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Gout is common and increasing in prevalence in
Australia and worldwide. It is associated with
multiple significant comorbidities and functional
disability. Despite widely available and effective
pharmacotherapy, management remains
suboptimal with low rates of urate-lowering therapy
initiation and target uric acid levels being achieved.
GPs play an important role in primary care-led
management of gout and in helping to improve
patient outcomes.

KEY POINTS

e Gout is a common inflammatory condition with increasing
prevalence in Australia and globally.

» Diagnostic assessment modalities for gout have expanded
to include ultrasonography and dual-energy CT.

o Urate-lowering therapy (ULT) is the cornerstone of

management and allopurinol remains first-line therapy

due to its effectiveness, tolerability and low cost.

Lower starting doses are required for patients with

moderate to severe renal impairment.

e Prophylaxis with anti-inflammatories (for three to six
months) is recommended during up-titration of ULT.

e Gout management is based on a ‘treat to target’ approach

focused on uric acid levels. However, suboptimal therapy

is common due to lack of patient and physician education,

poor adherence to therapy and infrequent uric acid

monitoring.

Patient education is paramount for adherence to ULT.

e The use of nurse- and pharmacy-led care, technology and
increasing primary care awareness have been shown to
improve patient outcomes.
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outisa common inflammatory arthritis that is managed

predominantly in primary care. Due to lifestyle

changes, comorbidities and an ageing population, its

prevalenceis increasing.' Prevalence data varyaccording
to reporting methods but a recent review places the community
prevalence between 1.5 and 6.8% in Australia.” Both gout and
hyperuricaemia are associated with numerous significant comor-
bidities including cardiovascular disease, chronic kidney disease,
hypertension, diabetes mellitus and cerebrovascular disease."?
Gout can also result in functional impairment leading to work-
related absenteeism and hospital inpatient admissions.

Despite the knowledge that gout is driven by hyperuricaemia
and that urate-lowering therapy (ULT) is efficacious, in practice,
the management of gout remains poor."* Recent Australian
evidence suggests that although about 50% of people with gout
are prescribed ULT, a significant number of these patients
discontinue therapy, less than a quarter achieve target serum
urate level and most of those on ULT continue to have frequent
flares, implying subtherapeutic dosing of ULT.>* The impact of
gout on the Australian community is difficult to quantify, but
most simplistically, the direct costs of hospital admissions for
acute gout (which represents just a minority of patients with
gout) can be estimated at $60,000,000 in 2017/18 based on 7800
admissions a year, totalling 32,000 bed days.” Given that most
admissions would be avoidable with appropriate use of ULT,
there is an opportunity to greatly reduce the impact of gout on
the Australian community. Health professionals in primary
care play a fundamental role in managing gout. In this article,
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1. WHEN SHOULD YOU SUSPECT
GOUT?22°

Suggestive features

* Monoarticular involvement of a foot
or ankle joint (especially the first
metatarsophalangeal joint)

Previous episodes of similar acute
arthritis

¢ Rapid onset of severe pain, swelling
and erythema

* Male sex
* Associated cardiovascular diseases
¢ Hyperuricaemia

Risk factors for chronic hyperuricaemia
¢ Chronic kidney disease
* Overweight

¢ Medications (including diuretics, low-
dose aspirin, ciclosporin, tacrolimus)

e Consumption of excess alcohol
(particularly beer and spirits)

¢ Consumption of nondiet sodas
* High meat and shellfish intake
e Family history

Associated comorbidities

* Obesity

* Renal impairment

¢ Hypertension

¢ |schaemic heart disease

* Heart failure

¢ Diabetes

Dyslipidaemia

we review diagnostic pathways and
management strategies, discuss barriers
to optimal outcomes and attempt to
address certain misconceptions.

Pathophysiology

Gout is caused by chronic deposition of
monosodium urate (MSU) crystals.
Initially, hyperuricaemia arises from an
imbalance between excretion of urate and
hepatic production. The renal system
accounts for about two-thirds of urate
excretion, with the gastrointestinal tract
predominantly accounting for the remain-
der.® Hyperuricaemia is mostly a result
of renal underexcretion as opposed to
overproduction of uric acid. A small

percentage of patients with hyperuricae-
mia go on to develop crystal deposition
in joints and soft tissues, with resulting
symptomatic gout.

A complex interplay between genetic
and environmental risk factors is observed
in the aetiopathogenesis of gout. Risk
factors and associated conditions are listed
in Box 1.**° Uric acid homeostasis is sig-
nificantly influenced by genetic predis-
position. Maoris, Pacific Islanders and
indigenous Taiwanese have a considerably
increased risk of developing gout.*'
Interestingly, the Indigenous Australian
population had alow prevalence of hype-
ruricaemia and gout in the 20th century."!
Overall prevalence is increasing in most
developed nations, in line with changes
in lifestyle and associated comorbidities
including chronic kidney disease and
diabetes."

Diagnosis

The gold standard for the diagnosis of gout
is the detection of MSU crystals in syno-
vial fluid or tophi using polarised light
microscopy. A diagnosis can be made
based on clinical and radiographic find-
ings. The clinical diagnosis of gout is based
on several suggestive features as described
in Box 1.8 The presence of hyperuricaemia
alone should not be used to make a diag-
nosis of gout.

Imaging can be useful in diagnosing
atypical or difficult cases. Conventional
radiography can identify structural damage
consistent with advanced gout (Figure 1)
but is of limited use in the acute diagnostic
phase. Ultrasound (US) and dual-energy
CT (DECT) are useful imaging modalities,
especially in atypical presentations when
a clinical diagnosis of gout is uncertain
and synovial fluid aspiration is not possi-
ble. Ultrasonographic evidence of urate
deposition includes the double contour
sign and tophi (Figure 2). The double con-
tour sign is thought to reflect urate crystal
deposition on the surface of articular car-
tilage. Hyperechoic aggregates are reported
often in people with gout and may reflect
microurate deposits, but are not specific
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Figure 1. X-ray of the hand. A radio-opaque
tophi at the 5th phalanx with almost
complete erosions of the distal phalanx.

to gout and similar small hyperechoic
lesions can be seen in the setting of other
conditions. Synovitis, erosions and other
features of an inflammatory, erosive arthri-
tis are identifiable with ultrasound in
people with gout, but again are nonspecific
for gout (Figure 2). DECT is a noninvasive
method for the quantification of MSU
crystals.*" Depending on the calibration,
it is highly specific for MSU, but the
sensitivity will depend on the burden and
concentration of urate in the deposit or
tophi being imaged (Figure 3).* Established
severe gout is usually positive but, unfor-
tunately, DECT has reduced utility in the
setting of a diagnostic dilemma of
recent-onset ‘possible’ gout in which the
urate burden may be low.”” Similarly,
DECT is less useful in more proximal
joints; again, the atypical presentation
may present a diagnostic dilemma in which
a sensitive diagnostic imaging tool would
be highly valuable.

Both imaging modalities need to be
considered in the clinical context; the
presence of hyperechoic aggregates does
not imply gout in the absence of other US
features or a consistent clinical picture.
Similarly, urate deposition on DECT may
be incidental unless a clinical picture of
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GOUT continued
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Figure 2. Ultrasound of the 3rd metacarpophalangeal joint in the longitudinal plane. Cortical
bone of the metacarpal bone is indicated by the solid white line. The double contour sign,
thought to reflect urate crystal deposition on the surface of articular cartilage, is indicated by

the dotted line.

gout is present, and a negative DECT does
not exclude gout (Figure 3).

Management

The management of gout needs to be
holistic and should involve education,
identification and management of
modifiable risk factors for hyperuricaemia,
as well as screening for and medically
optimising associated comorbidities
(Flowchart 1). Often, gout-specific phar-
macotherapy is also required and can be
divided into rapid relief for acute gout
flare management and long-term ULT to
reduce the risk of future flares (Table).
Common misconceptions about manag-
ing gout are listed in Box 2.

Dietary risk factors for gout are listed
in Box 1. Current guidelines recommend
all patients with gout should receive advice
regarding lifestyle modification. This
includes weight loss (if appropriate and
achievable), limiting alcohol (especially
beer and spirits), reducing high-fructose
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syrups and excessive intake of meat and
seafood. However, there is a paucity of
evidence to suggest that dietary modifi-
cation results in significant reductions in
gout flares and uric acid levels, and adher-
ence with ULT is much more effective
than strict dietary changes.

Medications such as hydrochlorothi-
azide are known to contribute to raised
serum uric acid (SUA) levels. In patients
with gout who have hypertension alone,
losartan is the preferential antihypertensive
agent due to its modest uricosuric effects.

Acute gout flare management

The choice of anti-inflammatory agents in
managing acute gout should be based on
the time of initiation after flare onset, num-
ber and size of joints involved, medication
contraindications and the patient’s previous
experience with treatments. The drug of
choice should have an appropriate degree
of efficacy, lowest toxicity and be used for
the shortest duration of time in order to
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Figure 3. Dual-energy CT scan of the ankle.
Monosodium urate deposition is shown
in green.

minimise potential harm. First-line options
include oral colchicine (although most
useful in the first 24 hours after flare onset),
NSAIDs or corticosteroids (oral, intra-
articular or intramuscular) (Table). The
use of topical ice in acute gout has also been
shown to reduce the severity of pain and
is currently recommended as an adjuvant
treatment in all patients with a gout flare.'>"

Long-term urate-lowering therapy
ULT reduces SUA levels below the solu-
bility constant for urate, allowing crystal
dissolution. Effective ULT results in a
reduction in the frequency and severity
of gout flares and the resolution of tophi.'®
A treat-to-target strategy is strongly
recommended by both the American
College of Rheumatology (ACR) and the
European League against Rheumatism
(EULAR).>! In patients with gout, the
recommended target SUA level is below
0.36mmol/L. An SUA target of below
0.30mmol/L is recommended for those
with severe gout (tophi, chronic arthrop-
athy, frequent attacks) to facilitate faster
dissolution of crystals.

The 2017 American College of Physi-
cians gout management guideline
reported an uncertainty of the benefit of
atreat-to-target approach compared with
a symptom-based strategy and placed a
greater emphasis on patient-reported
measures.'” However, the ACR and
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EULAR guidelines advocating a treat-
to-target strategy provide health profes-
sionals with a simplified management
directive with an objective endpoint.
Importantly, the current evidence base
strongly favours this approach.?

When to start a patient on ULT

ULT is strongly recommended in all
patients with confirmed gout and frequent
gout flares (defined as >2 per year), one
or more subcutaneous tophi or radio-
graphic damage attributed to gout.>' For
patients experiencing their first gout
flare, ULT is not required but should be
considered in patients with chronic kidney
disease of stage 3 or greater, SUA levels of
0.54mmol/L or more, or urolithiasis. In
contrast to previous recommendations,
allopurinol can be initiated during an
acute flare with concomitant long-term
anti-inflammatory prophylaxis and this
approach may aid adherence with ULT;
however, evidence of long-term effective-
ness of this approach is lacking.?*

Choice of ULT
Allopurinol, axanthine-oxidase inhibitor,
is the preferred first-line agent for ULT
due to its effectiveness, cost and safety.>'
Allopurinol is generally well tolerated but
may cause diarrhoea, skin rashes, nausea
and vomiting. Severe cutaneous adverse
reactions are well described with allopu-
rinol and can be mitigated by using lower
starting doses, particularly in patients
with renal impairment (in whom the start-
ing dose should be lowered according to
creatinine clearance). A genetic predispo-
sition to severe cutaneous adverse
reactions to allopurinol associated with
the HLA-B*5801 allele is recognised in
Southeast Asian (e.g. Han Chinese,
Korean, Thai) and African American
populations. Genetic testing is recom-
mended in high-risk individuals, as
allopurinol therapy is contraindicated.
Febuxostat, also a xanthine-oxidase
inhibitor, is the recommended second-
line agent for those who cannot tolerate
allopurinol.’® Significant concerns over

1. SUGGESTED APPROACH TO DIAGNOSING GOUT

Patient presents with features suggestive of gout (Box 1)

] v

Screen for risk
factors for
chronic
hyperuricaemia

Organise aspiration of the affected joint

to look for MSU crystals.

¢ Clinical diagnosis made if history/
examination is suggestive in the
correct clinical context

* |f joint aspiration unsuccessful/not

v

Organise blood

tests for:

e serum uric acid
levels

 renal function
tests

feasible, consider ultrasound or

DECT scan

v

Establish diagnosis of gout

Y Y

Acute gout management
(see Table and

Flowchart 2) Flowchart 2)

Chronic gout management
(see Table and

v

Screen for associated
comorbidities

Abbreviations: DECT = dual energy computed tomography; MSU = monosodium urate.

the cardiovascular safety of febuxostat
have arisen from the Cardiovascular
Safety of Febuxostat and Allopurinol in
Patients with Gout and Cardiovascular
Morbidities (CARES) study. In this
study of over 6000 people, febuxostat
was associated with a higher risk of
all-cause and cardiovascular mortality
than allopurinol in people with estab-
lished cardiovascular disease.”” As a
result, febuxostat is not recommended
in patients with pre-existing major
cardiovascular disease, including ischae-
mic heart disease, cardiac failure, stroke
or transient ischaemic attack, peripheral
vascular disease or diabetes mellitus with
evidence of microvascular or macro-
vascular disease.” Importantly, in the
recently published study on the long-term
cardiovascular safety of febuxostat
compared with allopurinol in patients
with gout (Febuxostat versus Allopurinol
Streamlined Trial; FAST) study, febux-
ostat was found to be non-inferior to
allopurinol therapy with respect to the
primary cardiovascular endpoint.**
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These findings are reassuring, but the
slight difference in study population to
the CARES study should be considered.
In the CARES study, all patients had a
history of major cardiovascular disease,
whereas in the FAST trial, only one-third
had prior cardiovascular disease, and
those with a recent cardiovascular event
or severe heart failure were excluded.

Probenecid is a uricosuric agent usu-
ally reserved for those who are intolerant
of or fail to respond to the xanthine-
oxidase inhibitors. Its efficacy is reduced
in the setting of renal impairment, there-
fore, it has limited utility in many people
with gout.

Current recommendations are to
commence ULT at a low dose, to reduce
the risk of adverse events (Flowchart 2).
The dose should be increased in small
increments every two to four weeks as
required, guided by SUA until the target
levelis achieved. If the SUA target cannot
be reached at maximum-tolerated doses,
patient adherence should be explored, and
consideration given to switching to an
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GOUT continued

TABLE. PHARMACEUTICAL MANAGEMENT OF GOUT

Therapy options | Suggested regimen

Anti-inflammatory therapy

Colchicine ¢ Aim to reduce inflammation without inducing adverse
effects such as diarrhoea.
* Consider 500 mcg twice daily initially
NSAIDs" ¢ Aim to reduce inflammation without inducing adverse

effects; however, higher doses may be required for a
short duration

Reserve oral corticosteroids for systemic gout, or severe
gout, or those intolerant of NSAIDs and colchicine.
Dose and duration depend on severity:

Corticosteroid®

¢ Consider a short course of 10 to 20mg/day
prednisolone typically

* For very severe gout, consider 25 to 37.5mg/day of
equivalent prednisolone for 3 to 5 days

¢ Consider Intra-articular injection if single, large joint
involvement

Urate-lowering therapy

Start at <100 mg daily, for 2 to 4 weeks
¢ Reduce starting dose in patients with CKD stage >3
(25 to 50mg daily)

Thereafter increase the daily dose by 50 to 100 mg
every 2 to 4 weeks until the target SUA level is reached.

Allopurinol® .

¢ Maximum maintenance dose of 900 mg daily

* Monitor for side effects especially in the first 3 months.
If a skin rash develops, stop allopurinol immediately
and check LFTs and creatinine level, as this might
represent allopurinol hypersensitivity syndrome

Febuxostat Start at <40mg daily for at least 2 to 4 weeks

Increase daily dose by 40mg every 2 to 4 weeks until
target SUA level achieved

¢ Maximum dose 120 mg daily (80 mg if impaired renal or
hepatic function). Note, maximum PBS approved dose
is 80 mg daily

Probenecid Start at 250 mg twice daily for 1 week, then increase to

500 mg twice daily

Increase the daily dose by 500 mg every 4 weeks to
achieve the target SUA level

¢ Maximum dose is 2g daily

Prophylaxis for .
people starting
urate-lowering
therapy

Consider colchicine 500 mcg daily for 3 to 6 months if
renal function normal

¢ Monitor renal function and full blood counts if colchicine
prophylaxis is prescribed

Contraindications

Concurrent use of strong P-glycoprotein and/or CYP3A4
inhibitors such as ciclosporin or clarithromycin

Moderate to severe renal impairment

Peptic ulcer disease
Renal impairment

First and third trimester of pregnancy (note: gout is
uncommon in premenopausal women)

Uncontrolled hypertension, congestive cardiac failure

Poorly controlled diabetes

Uncontrolled infection

Peptic ulcer disease

Uncontrolled heart failure/hypertension
Active infection

HLA-B*5801 positive
Prior allergic reaction or intolerance to allopurinol
Concurrent use of azathioprine/mercaptopurine

Currently not recommended in patents with pre-
existing major cardio- and cerebrovascular disease,
peripheral vascular disease or diabetes mellitus with
evidence of microvascular or macrovascular disease

Avoid use in patients with known urolithiasis
Reduced efficacy with declining renal function

A degree of efficacy is retained down to an eGFR of
30mL/min

Refer to above text

Abbreviations: CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate; HLA = human leukocyte antigen; LFT = liver function test; SUA = serum uric acid.

1 First-line therapy.
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GOUT continued

2. SUGGESTED APPROACH TO CHRONIC GOUT MANAGEMENT

Patient presents with gout

v

First flare

v

Any of the following factors present:
e CKD stage >3

e SUA level >0.54 mmol/L
 urolithiasis

to gout

Any of the following present:

» frequent gout flares (>2 per year)
e >1 subcutaneous tophi

* radiographic damage attributed

v v

Management of
acute gout

{

First-line treatment
¢ colchicine

¢ NSAIDs

e oral prednisolone

]

ULT strongly recommended

¢ |A corticosteroid
Alternative treatment
¢ |L-1 inhibitors

e ACTH

¥

Patient education on:

¢ need for lifelong ULT

¢ weight loss and dietary
modifications

Adjunctive treatment
e topical ice

v

Determine target SUA level

¢ standard: <0.36 mmol/L

* |lower SUA target: <0.30mmol/L can be
considered in those with severe gout
(tophi, chronic arthropathy, frequent attacks)

v

Is the patient of Southeast Asian
(e.g., Han Chinese, Korean, Thai) or
African American descent?

—— Yes —» Perform HLA-B*5801 testing

No

\

Does the patient have any of the following?

* prior allergic reaction to allopurinol

¢ intolerance to allopurinol

e concurrent use of azathioprine/mercaptopurine

I
No

v

Commence allopurinol
(Table)

Negative

\

—

Abbreviations: ACTH = adrenocorticotropic hormone; CKD = chronic kidney disease;
HLA = human leukocyte antigen; IA = intra-articular; IL-1 = interleukin 1;
SUA = serum uric acid; ULT = urate-lowering therapy.
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Positive

v

Consider alternatives to
allopurinol (Table)

¢ febuxostat

¢ probenecid

y

Prescribe concomitant anti-inflammatory prophylaxis
therapy (e.g., colchicine, NSAIDs, prednisolone).
This should be continued for at least 3 to 6 months,
with ongoing evaluation

Yes =

Perform monthly SUA levels and monitor renal function
during the dose titration phase

Refer to rheumatologist when:

¢ difficulty achieving target SUA

» difficulty controlling flares

¢ intolerance/allergy to ULT

¢ diagnostic uncertainty

¢ moderate or severe chronic kidney disease



2. COMMON PITFALLS OF AND
MISCONCEPTIONS ABOUT MANAGING
GOUT

Although gout is caused by
hyperuricaemia, most patients with
hyperuricaemia do not have gout.
There is currently no role for
urate-lowering therapy (ULT) in
patients with asymptomatic
hyperuricaemia.

¢ It is imperative that patients are
educated regarding the rationale for
long-term ULT and the increased risk
of flares during ULT titration.

The starting dose of allopurinol
should be 100 mg daily with
uptitration every 2 to 4 weeks.
Lower starting doses are required for
patients with chronic kidney disease
(estimated glomerular filtration rate
<30 mL/min).

* Maintenance doses of more than
300 mg daily of allopurinol are often
required to achieve target urate
levels. The maximum daily dose in
Australia is 900 mg.

e ULT can be commenced during, and
should be continued through, the
acute phase.

First metatarsophalangeal
monoarthritis is common, especially
in the initial symptomatic phase.
However, gout can occur in any joint,
tendons and soft tissues. Gout can
also present as a polyarthritis and
with systemic symptoms including
fever.

alternative ULT. Combination ULT is
sometimes required.

Flare prophylaxis during ULT

Concomitant flare prophylaxis with
anti-inflammatory therapy (typically
colchicine) is recommended during the
initiation and uptitration of ULT. This
should be continued for atleast three to six
months, but may be required for longer
periods if the patient continues to experi-
ence recurrent flares. Colchicine specifi-
cally has been shown to be cost-effective
in the Australian population.® Although
international guidelines do not make
recommendations regarding the preferred

anti-inflammatory therapy, low-dose
colchicine is arguably safer than long-term
prednisolone or NSAIDs.

Barriers to optimal care

Evidence from around the world has
consistently indicated that the manage-
ment of gout is poorly implemented.?¢-*
Australian evidence showed that about
50% of people with gout were on ULT
and that less than a quarter were at target
serum urate levels at any point in time
over a five year period.>® Despite effica-
cious therapies, relatively consistent rec-
ommendations about how to use these
therapies and clear objective targets, gout
remains undertreated.

Difficulties in achieving target urate
levels and subsequent control of gout are
multifactorial. These include under-
prescription of or failure to uptitrate ULT,
and patients failing to initiate and persist
with therapy or undergo urate monitor-
ing.*** Educating healthcare profession-
als is important to improve outcomes for
people with gout, but this must occur in
parallel with educating people with gout
and the community at large.

Australian evidence suggests that opti-
mal outcomes are not being achieved with
the current gout management pathways,
and alternative management pathways
need to be considered. Evidence from inter-
national studies has shown that healthcare
pathways using nurse- or pharmacist-led
care resulted in higher rates of therapeutic
targets achieved in patients with gout.”**
These paradigms focus on either education
or protocol-driven uptitration of ULT, or
a combination of both.***¢ A large study
undertaken in the UK reported that a
nurse-led intervention was cost-effective
and efficacious, with 95% of participants
achieving target urate levels at two years.”
Itis postulated that nurses can spend more
time with each patient, providing more
education and exploration of patient con-
cerns, translating to greater behavioural
change. The use of technology to provide
telehealth appointments and implement
electronic-based reminders has also been

MedicineToday

shown to improve gout management in
primary care.”

As with most research-based active
interventions, it remains to be seen
whether these novel care pathways can be
incorporated into the Australian health-
care context, but they illustrate the efficacy
of simple interventional strategies, namely
education and an objective therapeutic
algorithm.

Conclusion

Gout is a common condition that is asso-
ciated with significant costs. The burden
on the community is rising as the prev-
alence rises. Despite effective therapies
and the availability of structured man-
agement guidelines with an objective
target, the outcomes for people with gout
are poorer than they should be. Optimal
management of this disease is achievable
and GPs, as medical experts in the
community, are well placed to improve
outcomes for people with gout. M

COMPETING INTEREST: None.
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