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Abstract The purpose of this study is to determine the
diagnostic properties of the clinical gout diagnosis (CGD)
proposal in patients with gout and other rheumatic diseases.
We investigated the presence of current or past history of
the previously published CGD criteria: (1) >1 attack of
acute arthritis, (2) mono/oligoarthritis attacks, (3) rapid
progression of pain and swelling (<24 h), (4) podagra, (5)
erythema, (6) unilateral tarsitis, (7) probable tophi, and (8)
hyperuricemia. CGD was established in patients with
greater than or equal to four out of eight of these criteria.
Demographic data and comorbidities were also considered.
Statistical analysis included diagnostic test evaluation
(sensitivity, specificity, likelihood ratios, positive predictive
values and receiving operating characteristic curves). One
hundred and sixty-seven patients with the following
diagnoses were included: gout (most in intercritical period,
n=75), rheumatoid arthritis (RA, n=30), osteoarthritis (OA,

n=31) and spondyloarthritis (SpA, n=31). All gout patients
had MSU crystal demonstration and constituted the gold
standard for diagnostic test evaluation. There were signifi-
cant differences across diagnostic groups in most demo-
graphic variables and comorbidity. The presence of greater
than or equal to four out of eight of the CGD criteria were
found in 97% patients with gout, in two patients with SpA,
and one each with RA and OA. The sensitivity, specificity,
and LR+ of greater than or equal to four out of eight of the
CGD criteria were 97.3%, 95.6%, and 22.14, respectively.
The presence of more than or equal to four out of eight items
from the CGD proposal is highly suggestive of gout.
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Gout is a rheumatic disease characterized by episodes of
acute arthritis and chronic symptoms including tophi, which
results from the deposition of monosodium urate (MSU)
crystals in the synovial membrane and in other tissues. The
diagnosis of gout may be established independently if the
patient in that moment is in the acute or the intercritical
phase of the disease; the “gold standard” for such diagnosis
is the identification of MSU in the joints or tophi [1].

MSU crystals are usually identified in the synovial fluid
of inflamed joints. However, they may also be found in the
synovial fluid of non-inflamed asymptomatic joints from
patients with gout, including both those with and those
without previous inflammation [2] and even in individuals
with asymptomatic hyperuricemia [2, 3]. MSU have been
identified in extra-articular sites such as the subcutaneous
tissue, skin, kidneys, eyes, gastric mucosa, and colon [4–6].

There are enough data to consider that MSU crystal
deposits may sometimes occur years before the first acute
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attack [2–6], but gout diagnosis should be considered in
patients with at least one acute attack.

Despite its diagnostic value, the search for MSU is not
regularly performed in daily outpatient clinics. Therefore,
probable diagnosis of gout relies on clinical findings,
particularly in those listed in the American College of
Rheumatology (ACR, formerly ARA) diagnostic criteria for
acute gout [7], which are widely used for the diagnosis of
acute and chronic gout. Interestingly, ACR criteria were
issued as “preliminary,” and include clinical and radio-
graphic data of chronic disease [8]. On the other hand, in
2006, a group of experts representing the European League
Against Rheumatism Standing Committee for International
Clinical Studies Including Therapeutics proposed evidence-
based recommendations for diagnosis of gout [9]. Several
reports have referred to the poor performance of the ACR
criteria for the diagnosis of gout [8] and have therefore
issued further definitions for acute gout [10–12].

In this sense, we have previously [13] looked for items
from ACR and The European League Against Rheumatism
(EULAR) proposals and determined their frequency in a
multicentric group of patients with gout. We identified eight
criteria and a cutoff of four for establishing clinical gout
diagnosis (CGD). Regardless of MSU identification, the
diagnostic usefulness of our proposal seemed better than
that of the ACR criteria.

In the present study, we aimed to determine the
diagnostic value of CGD criteria in patients with gout
compared to other rheumatic diseases.

Patients and methods

This is a diagnostic test study evaluating the diagnostic
properties of CGD criteria in consecutive outpatients,
referred by general physicians because of any type of
arthritis, including gout, to two rheumatology departments
in México City. The protocol of this investigation was
approved by the local ethic and research institutional
review committee. All study participants were informed
about the nature of the study and accepted their collaboration
by signing an informed consent.

Diagnostic groups

The study included consecutive patients with the diagnoses
of rheumatoid arthritis (RA) [14], osteoarthritis (OA) [15,
16], spondyloarthritis (SpA) [17], and gout [13]. To be
diagnosed as gout, all patients must have MSU crystal
demonstration. This group of patients constituted the gold
standard for the diagnostic test evaluation. Patients with
disease onset before the age of 25 years were classified as

young-onset gout; the diagnosis of secondary gout was
considered in patients with any disease or condition
associated with gout (as chronic renal failure or hemato-
logic conditions) and diagnosed before the first acute
attack.

Clinical data

Data were obtained during the patients’ regular visit to the
clinic and by reviewing their clinical records. We investi-
gated the presence of current/past history of CGD criteria,
specifically: (1) >1 attack of acute arthritis, (2) mono/
oligoarthritis attacks, (3) rapid progression of pain and
swelling (<24 h), (4) podagra, (5) erythema, (6) unilateral
tarsitis, (7) probable tophi, and (8) hyperuricemia. CGD
was established in patients with greater than or equal to
four out of eight of these criteria. We also investigated if
MSU crystals were sought in synovial fluid or tophi by
polarized light microscopy as well as if bacteriologic or
radiographic studies were performed.

We also registered demographic data and comorbidities
such as obesity (waist circumference ≥102 cm in men and
≥88 cm in women); systemic hypertension (≥130/85 or
treatment specific for it); dyslipidemia (high-density lipo-
protein ≥40 mg/dL in men or ≥50 mg/dL in women and
triglycerides ≥150 mg/dL); hyperglycemia as fasting glu-
cose ≥110 mg/dL or diabetes mellitus [19] diagnosis or
specific treatment for it, all of them as defined in the Adult
Treatment Panel III criteria for metabolic syndrome [18].
Metabolic syndrome was defined by the presence of at least
3/5 ATP III criteria. Hyperuricemia was considered when
serum uric acid values were >7 mg/dL for men and >6 mg/
dL for women. Chronic renal failure was considered in
previously diagnosed patients or 24-h adjusted urinary
creatinine clearance <50 mL/min; ischemic heart disease in
patients with a previous diagnosis of ischemia, myocardial
infarction, and angina pectoris requiring specific treatment
and diagnosed by a physician. The diagnosis of lithiasis
was made in patients previously diagnosed. Janssens’
proposed score includes: male gender, previous arthritis,
onset within 1 day, joint redness, MTP1 involvement,
hypertension, or cardiovascular disease and serum uric acid
>5.88 mg/dL; each data has a variable score and the sum of
≥8 is considered the best [12].

Statistical analysis Continuous variables were expressed as
mean ± SD, median, and range. Binomial variables were
expressed as frequency and percentages. Chi-square,
ANOVA, and t test were used for the comparison of
demographic and clinical variables between diagnoses
included in Table 1. The correlation of CGD criteria and
Janssens’ proposal was calculated with Pearson correlation

430 Clin Rheumatol (2012) 31:429–434



and kappa values; diagnostic test evaluation (sensitivity,
specificity, likelihood ratios [LR], positive predictive
values, and receiving operating characteristic (ROC)
curves) was calculated with standard procedures.

Results

We included 75 patients with gout, all of them with MSU
crystal demonstration that were mostly in the intercritical
phase of the disease. Eighteen were female, 13 were less
than 25 years old at disease onset, eight had gout secondary
to chronic renal failure or hematologic conditions. Thirty
patients were included in the group of RA, 31 in the OA,
and 31 in the group of SpA (including 13 with undifferen-
tiated SpA, eight with ankylosing spondylitis, and ten with
psoriatic arthritis) (Table 1). As expected, there were
significant differences between the groups in most demo-
graphic aspects. Both gout and SpA were more frequently
seen in males, whereas the proportion of females was much

higher in the groups of RA and OA. The mean age of
patients with gout and OA was higher than that of RA and
SpA. Metabolic syndrome and related diseases were more
frequently found in the group of patients with gout.
Regarding the CGD criteria, the mean number of items
fulfilled by patients with gout was above 5, whereas the
number fulfilled by RA, SpA, and OA patients was 1.3, 2.3,
and 0.6, respectively (Table 1). Interestingly, the prevalence
of tarsitis in patients with gout was as high as in patients
with SpA—most frequently seen in young males. Likewise,
the percentage of patients with gout fulfilling the definition
of CGD (four of eight positive criteria) was above 90%,
whereas the percentage reached by RA and OA was only
3% and 6.5% for SpA. CGD diagnostic criteria properties
are shown in Table 2. Sensitivity and specificity values
were 97.3% and 95.6%, respectively when four out of eight
criteria were fulfilled; the positive likelihood ratio (LR+)
was 22.14 and the AUC–ROC was 0.965. As expected,
specificity and LR+ were higher when five out of the eight
criteria were met, but sensitivity and AU–ROC were

Table 1 Demographic, clinical data, and associated diseases according to diagnoses

Rheumatoid arthritis (n=30) Spondyloarthritis (n=31) Osteoarthritis (n=31) Gout (n=75)

Age, mean (SD), years 41.6 (12.2) 40.3 (15.0) 56.0 (9.5) 54 (16.8)

Males 2 (7) 13 (42) 3 (10) 57 (76.0)

Metabolic syndrome 1 (3) 6 (19) 3 (10) 32 (43.2)

Obesity 4 (13) 8 (26) 20 (65) 34 (45.3)

Hypertriglyceridemia 5 (17) 7 (23) 4 (13) 40 (53.3)

Low HDL 1 (3) 4 (13) 4 (13) 24 (32.4)

Hypertension 0 (0) 8 (26) 8 (26) 45 (60.0)

Hyperglycemia 1 (3) 3 (10) 4 (13) 17 (22.7)

Diabetes mellitus 0 (0) 1 (3) 4 (13) 9 (12.0)

Lithiasis 0 (0) 1 (3) 0 (0) 7 (9.5)

Ischemic heart disease 1 (0) 0 (0) 0 (0) 8 (10.8)

Chronic renal failure 0 (0) 0 (0) 0 (0) 25 (33.8)

CGD criteria

>1 Arthritis attack 29 (97) 27 (87) 5 (17) 70 (93.3)

Mono- or oligoarthritis 2 (7) 22 (71) 6 (20) 72 (98.7)

Rapid onset of pain and swelling (<24 h) 0 (0) 0 (0) 0 (0) 63 (84.0)

Podagra 1 (3) 0 (0) 1 (3) 52 (69.3)

Erythema 1 (3) 6 (19) 2 (7) 54 (72.0)

Tarsitis 3 (10) 9 (29) 1 (3) 21 (28.0)

Probable tophi 0 (0) 1 (3) 0 (0) 61 (81.3)

Hyperuricemia 2 (7) 6 (19) 4 (13) 75 (100)

CGD, mean (SD) 1.3 (0.6) 2.3 (1.1) 0.6 (1.1) 6.27 (1.39)

≥4/8 CGD criteria 1 (3) 2 (7) 1 (3) 73 (97.0)

Values are n (percent) unless stated otherwise. P<0.001 in all variables by ANOVA. Obesity: waist circumference ≥102 cm in men and ≥88 cm in
women; hypertension: blood pressure ≥130/85 or treatment specific for it; low HDL: HDL ≥40 mg/dL in men or ≥50 mg/dL in women;
hypertriglyceridemia: triglycerides ≥150 mg/dL; hyperglycemia: fasting glucose ≥110 mg/dL or diabetes mellitus (19) diagnosis or specific
treatment for it; metabolic syndrome when at least three out of five ATP III criteria were present (18)

HDL high-density lipoprotein
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slightly lower. Individually, rapid onset of pain and
swelling (<24 h) and hyperuricemia were the criteria with
the best diagnostic properties (Fig. 1).

To determine the diagnostic value of CGD proposal in
patients with gout under special circumstances as women,
early onset and secondary gout, we included all patients
with such diagnoses seen in that period. As expected, they
were different in demographic and associated diseases; the
mean CGD criteria found in them was 5.22±1.35 in
females, 7.0±1.22 in young onset, and 5.4±1.59 in
secondary gout. According to our cutoff points, all the
patients with early onset gout, 94.4% of females and in
87.5% of those with secondary gout fulfilled ≥4 CGD
criteria. Hyperuricemia and current or past history of mono-
or oligoarticular attacks were the items most frequently
found in all gout groups (97–100%).

Finally, we calculated how many of our patients with
gout according to CGD criteria fulfilled the proposed
Janssens score [12]. Overall, 90% of our gout patients
scored ≥8 in Janssens’ diagnostic rule, the Pearson’s lineal
correlation between Janssens score and number of CGD
criteria was r=0.95 (p=<0.001) and kappa value was 0.85.

Discussion

This study demonstrates the usefulness of the criteria for
the diagnosis of chronic gout that we have recently
proposed [13]. Indeed, 3 items included in CGD had
positive LR higher than ten and 2 between seven and ten. It
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also shows the appropriateness of the four out of eight
criteria cutoff level (sensitivity of 97.3, specificity of 95.6,
and LR+ of 22.14). The values of the CGD criteria are also
supported by the fact that they were initially derived from
the ACR criteria [7] and EULAR recommendations [8] and
on the other hand, are consistent with five of the seven
items of Janssens et al.’s score [12]. Thus, the diagnostic
properties of our criteria are probably acceptable for CGD.
CGD may be an appropriate alternative for the working
diagnosis of gout, in settings without the possibility of
searching for MSU crystals from primary health clinics and
even some specialized departments worldwide. The possi-
bility to demonstrate MSU crystals in daily outpatient
clinics is highly desirable but not very common worldwide.

As done in our original CGD proposal, we did not
consider radiographic findings—specifically those included
in the ACR proposal—because they are nonspecific data,
and the typical radiographic data of gout are seen only in
long-term gout patients. In contrast, it is possible that other
imaging methods, such as, ultrasound and magnetic
resonance should be considered if available.

After the first episode of acute arthritis, the course of
gout is characterized by recurrent episodes of arthritis;
without proper treatment, the number of episodes of
arthritis, their intensity, and the number of affected joints
increase in parallel with a progressive shortening of the
intercritical periods. In our opinion, the diagnosis of clinical
gout should be considered in patients with more than one
episode of rapid (<24 h) acute, mono or oligoarticular, pain,
erythema, and swelling at any time during the course of the
disease. It seems that, although initially not evident at physical
examination, MSU crystals are deposited—microscopic
tophi—before as well as at the time of the first episode of
arthritis [3]; several years later, bigger MSU crystal deposits—
or tophi—may be clinically recognized.

Similar to our previous work [13], two recent studies
determined the usefulness of demographic, clinical, and
auxiliary data for the diagnosis of gout. In the study by
Janssens et al. [12], patients with acute monoarthritis seen
by general physicians were referred to the rheumatologist
for clinical examination and MSU crystal search. Through a
very nice and elegant analysis of the data, specific weights
were assigned to a number of variables before selecting
seven criteria and a cutoff point of eight, which best fitted
with the diagnosis of gout. Five of such seven criteria were
already included in our CGD proposal and have high
concordance with Janssens et al.’s score [12]. Male gender
and associated cardiovascular diseases were the two
variables in Janssens et al.’s score [12] that were not
included in the CGD criteria. While most patients with gout
are male and cardiovascular diseases are frequent, they are
associated conditions—and not manifestations—of gout
itself.

In a recent French study [20], general physicians and
rheumatologists collected information on 1,003 patients—
around half of them with acute arthritis and the clinical
suspicion of gout—and looked for the frequency of both
ACR criteria and EULAR recommendations for the
diagnosis of gout (MSU crystals were identified in 84 out
of 1,003). Eighty-six percent of the patients had six of 11
ACR criteria, 89.1% fulfilled the first EULAR recommen-
dation [9]: “Rapid development of severe pain, swelling
and tenderness that reaches its maximum with just 6–12 h,
especially with overlying erythema” and 92.5% the same
recommendation if erythema was excluded. All character-
istics in such recommendation are part of our CGD
proposal.

Our study is limited by the fact that our patients were
seen in rheumatology departments and therefore, may be
different from those seen in primary health clinics. Long-
term, chronic tophaceous gout is usually seen in the former
and short course, acute gout in the latter. The high
concordance of CGD with previous criteria [7], recently
published proposals [9], and a score [12] suggest that CGD
could be useful in primary health clinics although their
diagnostic properties in these scenarios need to be
determined, as well as their usefulness in other crystal
arthropathies as CPPD.

In patients in whom, long time urate-lowering therapy
will be indicated, the reason for it should be clearly
documented (UMS crystal proved gout always when possible),
although nowadays, this therapy is frequently prescribed by
several physicians to patients with hyperuricemia and high
cardiovascular risk.

In conclusion, CGD criteria, specifically the presence of
four of eight criteria are highly sensitive and specific for the
diagnosis of gout and are easy to use in daily clinical
practice, GP practice, rural areas, and even some specialized
departments worldwide. We acknowledge that the diagnosis
of gout should be confirmed whenever possible by the
demonstration of MSU crystals, but CGD seems to represent
an accessible way to diagnose clinical gout in centers without
MSU crystals identification facilities.

Disclosures None.
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