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Objectives: To assess concordance of the management of chronic gout in UK primary care with the European
League Against Rheumatism (EULAR) gout recommendations.
Methods: A postal questionnaire was sent to all adults aged .30 years registered with two general practices.
Patients with possible gout attended for clinical assessment, at which the diagnosis was verified clinically.
Aspects of chronic gout management, including provision of lifestyle modification advice, use of uratelowering therapies (ULT) including dose titration to serum urate (SUA) level, prophylaxis against acute attacks,
and diuretic cessation were assessed in accordance with the EULAR recommendations.
Results: Of 4249 (32%) completed questionnaires returned, 488 reported gout or acute attacks and were
invited for clinical assessment. Of 359 attendees, 164 clinically confirmed cases of gout were identified.
Advice regarding alcohol consumption was recalled by 59 (41%), weight loss by 36 (25%) and diet by 42
(29%). Allopurinol was the only ULT used and was taken by 44 (30%); 31 (70%) were taking 300 mg daily.
Mean SUA was lower in allopurinol users than non-users (318 vs 434 mmol/l) and was less often
.360 mmol/l in allopurinol users (23% vs 75%). Eight patients had recently commenced allopurinol; two of
these also were taking prophylactic colchicine or non-steroidal anti-inflammatory drugs. Of 25 patients with
diuretic-induced gout, 16 (64%) were still taking a diuretic.
Conclusion: Treatment of chronic gout is often suboptimal and poorly concordant with EULAR
recommendations. Lifestyle advice is infrequently offered, and allopurinol is restricted to a minority.
Persistent hyperuricaemia was often seen in allopurinol non-users, but was also in allopurinol users,
suggesting that doses .300 mg are often necessary.

out is one of the most prevalent causes of inflammatory
arthritis, affecting 1–2% of adults in the UK.1 It is the
most common cause of inflammatory arthritis in men,
with a male:female ratio of 3–5:1.1–3 In contrast to the other
common inflammatory arthritides, gout is largely managed in
primary care in the UK. Since the advent of effective uratelowering therapies (ULT) such as allopurinol and uricosuric
agents, gout is also considered to be one of the few curable
arthritides. However, clinical experience suggests that gout is
frequently misdiagnosed and/or mismanaged. In 2006, the
European League Against Rheumatism (EULAR) Gout Task
Force produced recommendations for the diagnosis and
management of gout.4 5 These recommendations emphasise
that the optimum long-term management of gout should
include patient education, modification of adverse lifestyle
factors such as diet, body weight and alcohol, and titration of
the dose of ULT with the aim of reducing the serum urate
(SUA) level to below the physiological saturation threshold of
urate in the serum—that is, approximately 380 mmol/l (6.4 mg/
dL). Recent studies have suggested that reduction of SUA to
,360 mmol/l (6 mg/dL) decreases the frequency of acute
attacks and reduces crystal load.6 7 However, little is known
about disease control and quality of treatment in those patients
managed outside rheumatology clinics, who make up the
majority of patients with gout.
We undertook a survey of the management of chronic gout in
a primary care-based population, including assessment of the
provision of lifestyle modification advice and written educational material, use of ULT (including dosage) and evaluation
of the degree of control obtained, to examine concordance with
the EULAR recommendations for the management of gout.

METHODS
The study was undertaken in two general practices in
Nottingham, UK, nested within a case–control study. It
consisted of two phases: (1) a postal questionnaire survey
and (2) a face-to-face clinical assessment. The study was
approved by the Nottingham Local Research Ethics Committee
2, and written consent to participate was obtained from
participants who attended for clinical assessment.
The 2006 EULAR recommendations for the management
of gout
The 2006 EULAR recommendations for the management of
gout consist of 12 propositions relating to key clinical aspects in
the management of gout.5 One proposition describes general
principles for the optimum treatment of gout (proposition 1),
one considers associated cardiovascular risk factors and comorbidity (3), and three propositions (4–6) relate to the
treatment of the acute attack of gout. The remaining seven
propositions relate to the management of chronic gout and
were thought suitable for assessment in this study.
Postal questionnaire
Each practice drew up a list of all registered adults .30 years
old, excluding those with a history of major psychiatric disease,
dementia or recently diagnosed malignancy. A questionnaire
was then posted to all listed individuals with a pre-paid
Abbreviations: ARA, American Rheumatism Association; EULAR,
European League Against Rheumatism; GFR, glomerular filtration rate;
NSAID, non-steroidal anti-inflammatory drug; SUA, serum urate; ULT,
urate-lowering therapies
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1) Have you ever been diagnosed with or suffered from gout?
2) Have you ever suffered from an acute attack of arthritis
that was severely painful, was associated with a red and
swollen joint, came on suddenly reaching its peak severity
within 24 hours and then went away completely within
3 weeks? (That is, a typical attack of crystal synovitis.)

Current and previous use of allopurinol and diuretics were
requested, in addition to recording of standard demographic
information, weight, height and current medication use.
After the first round of posting, in order to enhance a poor
response rate, an abbreviated questionnaire was posted out to
non-respondents in one practice.
Clinical assessment
All patients indicating a previous diagnosis of gout or a history
of acute self-limiting attacks of painful, red and swollen joints
in their questionnaire (ie potential cases), were invited to
attend a clinical assessment. At this visit, the patient’s joint
problems were reviewed by a doctor with special training in
gout (ER) and the most likely diagnosis was made on clinical
grounds. The diagnosis of gout was further assessed according
to the American Rheumatism Association (ARA) preliminary
criteria for the acute arthritis of primary gout.8 Recall of the
number of attacks in the past year and ever experienced was
documented.
Subjects were asked whether, relating specifically to gout,
they had ever been advised by a healthcare professional to
restrict their alcohol intake, lose weight/avoid gaining weight,
or avoid red meat or seafood. They were asked if they had ever
been provided with written information about gout.
Participants were examined for presence of tophi. These were
classified as definite (asymmetrical white/yellow swellings
appearing when the overlying skin was pulled taut) or possible
(asymmetrical nodular swellings without white/yellow discolouration). Blood was taken for measurement of SUA and
creatinine.

Analysis
Possible cases of secondary gout were identified by use of
diuretics before onset of gout and a calculated glomerular
filtration rate (GFR) of ,60 ml/min. Patients who had
consulted a doctor about gout were divided into two groups
according to current ULT (specifically allopurinol) use. Age,
gender and disease duration of current allopurinol users were
compared with non-users. Allopurinol dosage, disease duration
prior to commencing allopurinol and length of treatment were
also assessed in the group currently taking allopurinol. As a
measure of adherence, patients taking allopurinol were asked
to estimate, as a percentage, how often they took allopurinol as
prescribed. The degree of control of current allopurinol users
and non-users were compared by mean SUA, proportion of
patients with a SUA .360 mmol/l and the number of attacks
experienced in the previous 12 months.
Statistical analysis
Comparison was made between normally distributed continuous variables using the independent samples t test and nonnormally distributed variables using the Mann–Whitney U test.
Categorical variables were compared using the x2 test. The odds
ratio (OR) between SUA (. or ,360 mmol/l) and whether or
not an attack of gout had occurred in the preceding year was
calculated. The relationship between SUA and allopurinol
dosing was assessed by a one-way analysis of variance for
linearity. Analyses were performed using SPSS software V.11.0
(SPSS Inc., Chicago, IL, USA).

RESULTS
Questionnaires were posted to 13 684 people, from which 4249
completed responses were received. In total, 294 were notified
as being sent to the wrong address. Hence, the adjusted
response rate was 32% (fig 1).
In all, 488 respondents reported acute attacks of self-limiting
synovitis and/or a diagnosis of gout; 264 had been given a
diagnosis of gout. A total of 359 (75%) attended the clinical
assessment. Of these, 175 reported being diagnosed with gout
by a doctor; this was thought to be the correct diagnosis in 145
(83%). A further 19 patients were thought to have gout but had

Figure 1 Flow of patients through the study.
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envelope included for their reply. Possible cases of gout were
identified by two questions:
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Characteristic
Age (years), mean (SD)
Male gender, n (%)
BMI (kg/m2), mean (SD)
Age at first attack (years), mean (SD)
Disease duration (years), median (range)
Tophus, n (%)
Total
Definite
Possible
Fulfilled ARA preliminary criteria for primary gout (%)
Serum urate (mmol/l), mean (SD)*
Serum creatinine (mmol/l), median (range)
GFR (ml/min), median (range)
GFR (,60 ml/min), n (%)
Medication use, n (%)
Taken diuretics prior to first attack
Low-dose aspirin
Allopurinol
Uricosuric agents
Possible secondary gout, n (%)`

Gout cases
(n = 164)
63.4 (11.2)
133 (81)
27.8 (4.0)
50.5 (13.7)
10 (0–50)
10
5
5
150
399
94
78
39
25
51
44
0
50

(6)
(3)
(3)
(92%)
(107)
(63 to 180)
(19 to 170)
(24%)
(15)
(31)
(30)
(30)

ARA, American Rheumatism Association; BMI, body mass index; GFR,
glomerular filtration rate.
*Normal range 100–400 mmol/l; normal range 60–120 mmol/l;
`GFR,60 ml/min or taking diuretics prior to first attack.

never consulted a doctor. Therefore, 164 patients were
identified as having gout, 19 (12%) of whom had never
consulted a doctor. Characteristics of the 164 patients with gout
are shown in table 1.
Fulfilment of EULAR recommendations

Proposition 2: patient education and appropriate
lifestyle advice regarding weight loss if obese, diet,
and reduced alcohol (especially beer) are core aspects
of management
Recall of lifestyle modification advice and receipt of written
educational material concerning gout by the 145 subjects who
had consulted a doctor about gout is shown in figure 2.

Proposition 8: the therapeutic goal of ULT is to
promote crystal dissolution and prevent crystal
formation; this is achieved by maintaining the serum
uric acid below the saturation point for monosodium
urate ((360 mmol/l)
Comparisons between current allopurinol users and non-users
are shown in table 2. Mean SUA was significantly lower in
current allopurinol users than non-users and the SUA was less
often .360 mmol/l in current allopurinol users than non-users.
Fewer current allopurinol users had experienced an acute
attack of gout in the preceding 12 months than had non-users.
There was a significant association between SUA and acute
attacks in the past year (OR = 2.68, 95% CI 1.41 to 5.09).

Proposition 9: allopurinol is an appropriate long-term
urate-lowering drug; it should be started at a low dose
(eg, 100 mg daily) and increased by 100 mg every
2–4 weeks if required. The dose must be adjusted in
patients with renal impairment; if allopurinol toxicity
occurs, options include other xanthine oxidase
inhibitors, a uricosuric agent or allopurinol
desensitisation (the latter only in cases of mild rash)
In total, 31 (70%) current allopurinol users were taking a dose
of 300 mg daily. Five (11%) patients were taking 100 mg daily,
whereas only four were taking a dose .300 mg daily. There was
a significant inverse relationship between allopurinol dose and
SUA on one-way analysis of variance for linearity (fig 3;
R = 20.40, p,0.01).
Of 101 patients who were not currently taking allopurinol, 21
had taken allopurinol in the past but had since discontinued.
Reasons for discontinuation are shown in table 3.

Proposition 10: uricosuric agents such as probenecid
and sulfinpyrazone can be used as an alternative to
allopurinol in patients with normal renal function but
are relatively contraindicated in patients with
urolithiasis; benzbromarone can be used in patients
with mild to moderate renal insufficiency on a namedpatient basis but carries a small risk of hepatotoxicity
No patients were taking uricosuric agents.

Proposition 7: ULT is indicated in patients with
recurrent acute attacks, arthropathy, tophi, or
radiographic changes of gout
In total, 44 (30%) subjects were currently taking allopurinol. No
subjects were taking uricosuric agents. There were 114 subjects
who had experienced .1 acute attack of gout; 37 (33%) of
these were currently taking allopurinol and a further 18 (16%)
had taken allopurinol in the past. Of 10 patients with clinically
evident tophi, 2 (20%) were currently taking allopurinol, and an
additional 4 (40%) had taken allopurinol in the past. Chronic
arthropathy and radiographic change were not assessed.

Proposition 11: prophylaxis against acute attacks
during the first months of ULT can be achieved by
colchicine (0.5–1 mg daily) and/or a non-steroidal
anti-inflammatory drug (with gastroprotection if
indicated)
Eight patients had commenced allopurinol within the preceding 6-month period. Two (25%) of these were taking
prophylactic colchicine and/or a non-steroidal anti-inflammatory drug (NSAID).

Proposition 12: when gout is associated with diuretic
therapy, stop the diuretic if possible; for hypertension
and hyperlipidaemia consider use of losartan and
fenofibrate, respectively (both have modest uricosuric
effects)
In total, 25 patients reported taking a diuretic at the time of the
first acute attack of gout or had taken a diuretic before gout
onset. The diuretic agent had not been discontinued in 16
(64%).

DISCUSSION
Figure 2 Recall of lifestyle-modification advice and provision of written
educational material.

In a primary care-derived population, the treatment of chronic
gout appears to be suboptimal and poorly concordant with
recent EULAR recommendations for the management of
gout.5 Lifestyle-modification advice is infrequently offered and
www.annrheumdis.com
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Table 1 Characteristics of patients with gout
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Use of allopurinol in 145 patients who had consulted a doctor about gout
Current allopurinol use
Yes

n (%)
Age (years), median (range)
Male gender, n (%)
Disease duration (years), median (range)
Delay to starting allopurinol (months), median (range)
Length of treatment (months), median (range)
Self-reported adherence ,90%
Serum urate (mmol/l), mean (SD)
Serum urate .360 mmol/l, n (%)
At least 1 attack in preceding year

allopurinol is only prescribed for a minority of patients despite
ongoing hyperuricaemia and recurrent acute attacks in allopurinol non-users. Although other UK studies2 9 have identified
higher rates of allopurinol use in primary care, our finding of
30% is consistent with the findings of a recent large study
undertaken in the General Practice Research Database.1
Uricosuric use is commonly limited to secondary care in the UK.
Even in allopurinol users, disease control is often suboptimal.
Almost one-third of allopurinol users had experienced acute
attacks of gout in the preceding year despite a median duration
of therapy of 10 years. Recent evidence suggests that the aim of
ULT should be to lower SUA to ,360 mmol/;6 7 yet 23% of
allopurinol users had not attained this goal. Our finding that
300 mg is the most commonly prescribed dose of allopurinol is
consistent with a number of studies from the UK and abroad, in
both primary and secondary care.2 9–12 The maximum dose of
allopurinol in the UK is 900 mg ,and the suboptimum degree of
control identified suggests that higher doses are warranted.
Poor adherence is often cited as an important reason why
treatment of gout may fail and, although self-reported
adherence was reasonable in our survey, studies undertaken
in prescribing databases suggest adherence to ULT to be low.13 14
Another commonly stated barrier to successful use of allopurinol is hypersensitivity. This is thought to be a particular
problem in the elderly and in those with impaired renal
function.15 16 However, none of the 65 patients who had ever
taken allopurinol in this study had experienced a severe
hypersensitivity reaction and only one patient had experienced
a milder allergic reaction necessitating discontinuation of the
drug. It is likely that hypersensitivity is a less significant
problem in the spectrum of gout patients seen in primary care
compared with hospital clinics, as shown by the infrequent
finding of tophi.
Recent prospective epidemiological studies have confirmed
the role of lifestyle factors such as excess alcohol, high-purine
diet and obesity in the development of gout.17–19 To our
knowledge, however, only one study has previously examined

44
65
42
16
48
120
7
318
10
14

(30%)
(42 to 79)
(96%)
(0 to 44)
(0 to 312)
(1 to 480)
(15%)
(66)
(23%)
(32%)
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p Value

101 (70%)
66 (24 to 83)
79 (78%)
9 (0 to 50)
—
—
—
434 (101)
75 (75%)
57 (57%)

—
0.670
0.010
0.011
—
—
—
,0.001
,0.001
0.005

the frequency with which advice to modify such risk factors is
offered to patients with gout. In a review of UK general practice
medical records, Pal et al found that advice concerning alcohol
and diet was offered to ,30% of patients.9 Our study differs in
that we assessed patient recall of lifestyle modification advice,
often many years after the event, and although we identified
similar results, this approach risks underestimating the frequency
of such advice because of poor recall. However, given that patient
education is vital for lifestyle modification behaviours to be
adopted, it is noteworthy that patient recall of provision of written
information and lifestyle modification advice was modest.
Diuretics are widely acknowledged to be a risk factor for
hyperuricaemia and subsequently gout,1 19 yet almost twothirds of patients with presumed diuretic-induced gout were
still taking a diuretic at the time of the study. Although diuretic
cessation should be considered in all patients with gout, this
may not be possible in many patients, particularly those with
cardiac failure, and an important caveat to the finding that
diuretics were frequently continued in the long term is that
data regarding the indications for diuretic therapy were not
available.
The diagnosis of gout by general practitioners appeared to be
reasonably accurate in terms of according with the ‘‘specialist’’
diagnosis based on clinical assessment. The main error
encountered was a tendency towards overdiagnosis, rather
than underdiagnosis. For such a painful condition, it is perhaps
surprising that 12% of gout sufferers had never consulted a
doctor about their gout. Although it is not always easy to
differentiate primary from secondary gout, the proportions of
those with secondary gout (30%) and with tophi (6%) were less
than might be expected in hospital-based series, which have a
bias towards inclusion of more complex and severe secondary
gout cases. It implies, however, that most gout sufferers in the
community have the type of gout that is most easily managed
and ‘‘cured’’ by standard treatment approaches, making the
relative undertreatment in this survey all the more disappointing.

Table 3

Figure 3 Relationship between serum urate and dose of allopurinol.

No

Reasons for discontinuation of allopurinol

Reason

n

Attacks ceased
Patient concern over taking tablets
Rash
Deranged liver-function tests
Patient read that allopurinol can precipitate an acute attack
Temporary measure during an acute attack
Rectal bleeding
Continued attacks
Only taken during chemotherapy (never for gout)
Patient did not know

9
3
1
1
1
1
1
1
1
2
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EULAR gout recommendations in a UK primary-care population
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The major limitation to our study is the low overall response
rate to the postal questionnaire. In addition to the 164 gout
cases identified, there were a further 89 patients who reported
in the questionnaire having gout but did not consent to a faceto-face clinical assessment. Another limitation might be the use
of a clinical case definition. Without doubt, the gold standard
for diagnosis of gout is identification of crystals on aspirates
from synovial fluid or tophus. However, although intercritical
joint aspiration is a useful diagnostic technique,20–25 the
requirement to undergo aspiration might have further reduced
the number of people agreeing to participate in the clinical
assessment, particularly as only 4% had experienced joint
aspiration previously (data not shown). As an alternative to
crystal identification, many studies of gout have used the 1977
ARA preliminary criteria as diagnostic criteria.8 However, these
classification criteria are limited to the acute arthritis of
primary gout, thus they are not helpful for either chronic or
secondary gout, and have never undergone further validation as
suggested by the authors in the original report. They were
included as a secondary diagnostic criterion. The 14 cases of
clinically confirmed gout that did not fulfil the 1977 ARA
criteria may reflect either cases of secondary gout or misclassification by the clinical approach.
The treatment of chronic gout, a curable form of arthritis, in a
primary care-based population appears to be suboptimal and
poorly concordant with the recent EULAR recommendations for
the management of gout.5 The explanation for this observation
is likely to be multifactorial. Despite its significant associated
comorbidity, gout appears not to be considered an important
disease. Previously, doctors have received mixed messages
concerning the indications and aims of ULT, the timing of ULT
in relation to acute attacks, and the need for and duration of
NSAID or colchicine prophylaxis. For example, exactly how
many acute attacks of gout constitute ‘‘recurrent acute attacks’’
(proposition 7) indicating a need for ULT remains a subject of
much debate. The need to aim for SUA levels well below the
saturation threshold of urate (proposition 8) is not widely
appreciated. As discussed above, adherence to ULT is thought to
be poor.13 14 There is a need for an education programme to raise
the profile of gout and to educate doctors who manage gout
about the importance of a multi-faceted treatment strategy and
the appropriate use of ULT. Wider dissemination of the EULAR
recommendations should be a priority in order to optimise the
management of chronic gout.
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