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First Acute Gout Attacks Commonly Precede Features of the
Metabolic Syndrome
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Objective: To determine in gout patients, the temporal relationship between
the first gout attack and the diagnosis of metabolic syndrome (MS), its
components and complications.
Subjects and Methods: We included consecutive gout patients attending 2
Rheumatology Departments from Spain (Hospital Universitario Reina Sofía)
and México (Hospital General de México). Variables included demographic,
clinical, and biochemical data: Hypertension, hypertriglyceridemia, low high
density lipoproteins (HDL), obesity, hyperglycemia or diabetes, MS (Adult
Treatment Pane III criteria), ischemic heart disease (IHD), and chronic renal
failure (CRF). Age and date (year) of the diagnosis of first acute gout attack
and associated diseases were obtained.
Results: Four hundred seven patients were included (96% men); mean age
at onset, mean age at inclusion, and mean duration of the disease were 39.7 �
13, 52.5 � 13, and 13.7 � 9.9 years, respectively. In 90%, the first attack of
gout preceded the diagnosis of features of MS, MS itself or its complications
(CRF and IHD), 9.8% had previous diagnosis of at least 1 associated disease.

At the time of the inclusion (mean, 13.7 years after the first attack), 93%
had at least 1 associated disease. The most common were hypertriglyceri-
demia, 63%; obesity, 54%; hypertension, 45.6%; MS, 40%; hyperglycemia,
37%; low HDL, 17%; diabetes, 15%; CRF, 17%; and IHD, 6.6%.

Although patients from the 2 Rheumatology Departments had several
demographic and clinical differences, in both groups most of the patients
(70% Hospital Universitario Reina Sofía and 95% Hospital General de
México) had no diagnosis of any associated disease previous to first bouts
and at inclusion most of them had the diagnosis of at least 1 associated
disease.
Conclusions: First attacks of gout may precede the diagnosis of metabolic
abnormalities and associated diseases, and provids a unique opportunity to
diagnose, prevent, and/or retard long-term complications in these patients.
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Uric acid levels, metabolism, and renal clearance are tightly
associated to the degree of insulin resistance, obesity, and

triglyiceride levels, both being important components of metabolic
syndrome (MS).1,2 MS has been defined as the interplay of obesity,
hypertriglyceridemia, low HDL, hypertension and hyperglycemia,
or diabetes.3 The prevalence in the general population is around
33%. This is considered one of the most important health problems
among adults because it predicts long-term complications that in-

crease morbidity and mortality as diabetes, ischemic heart disease
(IHD), and chronic renal failure (CRF).4

The prevalence of hyperuricemia in the general population
varies from 5% to 30%, of which only a small percentage of them
will have gout or nephrolithiasis so that most of the patients are
considered asymptomatic hyperuricemia.5,6

Hyperuricemia is one of the biochemical markers of MS and
probably plays an important role in its manifestations due to uric
acid role on platelet adhesion, oxidative stress, and endothelial
damage.4 Moreover, it has been reported that hyperuricemia predicts
and precedes hypertension, diabetes, MS, cardiovascular disease,
and CRF. This had been demonstrated in general population in
several long-term follow-up studies7–9 These relationships seem to
be dose dependent; as uric acid levels increase, the risk also
increases.1 Several studies have demonstrated that gout patients had
a higher prevalence (44%–82%) of MS according to Adult Treat-
ment Panel III (ATP III) criteria and higher risk for IHD and CRF
than individuals of the same age in general population.10–14 In these
studies, gout patients included are 53 to 58 years old, had long
duration of the disease, and at the first evaluation they had several
associated diseases. Our objective was to determine the temporal
relationship between the first acute gout attack and the diagnosis of
MS, its components, and complications in gout patients.

SUBJECTS AND METHODS
We included consecutive patients attended in the out-patient

clinic from Rheumatology Department at Hospital General de Méx-
ico (HGM), in México City and Hospital Universitario Reina Sofía
(HURS), Córdoba, Spain. Patients included had a gout diagnosis
according to Wallace criteria.15 Demographic and clinical data
related to gout, MS and its complications were collected using the
same variables and by the same observers. Variables included were:
actual age, age at onset, special emphasis was made for the age and
year of the first attack, age and year of the diagnosis of concomitant
diseases, and specific therapy prescribed.

Hypertension and diabetes mellitus were considered present,
in those with a previous diagnosis, and who received specific
treatment for them, or �130/85 and �126 mg/dL twice, respectively.16

MS was diagnosed according to ATP III criteria; entities associated
with MS refers to hypertension, hyperglycemia, diabetes mellitus,
hypertriglyceridemia, low HDL, and obesity as were defined in ATP
III.17 Complications of MS refers to IHD and CRF.

IHD was considered in patients with a previous diagnosis of
ischemia, myocardial infarction, or angina diagnosed by a physician
and that required specific treatment. CRF was considered in patients
with a previous diagnosis or adjusted creatinine clearance in 24
hours urine �50 mL/min.

We considered first attack of gout as the picture of tender and
swollen joint, most of the times lower limb joints, as monoarthritis
with acme in �24 hours, without previous trauma, evaluated by a
physician and considered as acute gout attack. Biochemical vari-
ables at inclusion were: chemistry, lipid profile, adjusted 1.73 m2

creatinine clearance, and 24 hours uric acid excretion. According to
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the year of first bout diagnosis and the year of precise diagnosis and
specific treatment for each associated disease, we calculated if the
disease was previous or posterior to the first attack and the years
before or after it. Statistical analysis included �2, Fisher exact test
and odds ratio (OR), and 95% intervals. Means differences were
analyzed by Student t test.

RESULTS
Four hundred seven consecutive gout patients were included

(345 HGM and 62 HURS; 96% men); mean age at onset, mean age
at inclusion, and mean duration of the disease were 39.7 � 13, 52.5 �
13, and 13.7 � 9.9 years, respectively. Fifty-one percent had tophi.

In most of them (90%), the first attack preceded the diagnosis
of entities of MS, complete MS (3 or more criteria) or its compli-
cations (CRF and IHD), and only 40 patients (9.8%) had a previous

diagnosis of at least 1 associated disease, the most common were
hypertension in 4.7%, diabetes in 2.2%, and obesity 1.7% (Figs. 1A, B).

At the time of the inclusion (mean, 13.7 years after the first
bout of gout), 93% had at least 1 associated disease. The most
common were hypertriglyceridemia, 63%; obesity, 54%; hyperten-
sion, 45.6%; MS, 40%; hyperglycemia, 37%; low HDL, 17%;
diabetes, 15%; CRF, 17%; and IHD, 6.6% (Figs. 1A, B; Table 1).

The patients with diagnoses of any associated disease previ-
ous to their first gout attack have higher probability to develop
diabetes mellitus (OR: 3.6 �1.7–7.3, P � 0.001�), hypertension (OR:
2.4 �1.2–4.8, P � 0.012�), and IHD (OR 2.9 �1.1–7.7, P � 0.038�);
for the other associated diseases, the results were nonsignificant.

The patients with hypertriglyceridemia diagnosed in the first
5 years of the first gout attack, had higher probability to develop
IHD (OR: 4.4 �1–19.6, P � 0.038�), diabetes mellitus (OR: 2.7
�1.2–6.1, P � 0.016�), MS (OR: 2.0 �1.2–3.4, P � 0.007�), and CRF
(OR: 1.97 �0.8–4.4, P � 0.09�) compared with those with hyper-
triglyceridemia diagnosed 5 years after the first gout attack.

Those with hyperglycemia in the first 5 years had an OR of
2.1 (1.0–4.4, P � 0.03) for MS. The patients with obesity in the first
5 years had an OR of 2.1 (1.2–3.9, P � 0.012) for MS and an OR
of 3.8 (0.8–18.6, P � 0.08) for IHD.

To identify if temporal relation among first attacks and
entities of MS, MS itself, IHD, and CRF were similar in gout
patients from different countries, we included patients from México
and Spain. Secondary to different genetic background and environ-
mental factors, some characteristics were significantly different
among Spanish and Mexican gout patients. Spanish patients had
lower frequency of obesity (36% vs. 58%; P � 0.01). In contrast,
Mexican gout patients were younger at the first bout (HURS: 45.8 �
13.6 years vs. HGM: 38.6 � 12.6 years; P � 0.000) had more
frequently tophaceous gout (HURS: 13% vs. HGM: 58%; P �
0.000) and CRF (HURS: 7% vs. HGM: 18%; P � 0.024). Chronic
glucocorticoid therapy by auto-prescription was reported in 53% of
Mexican gout patients and none Spanish.

Nevertheless in both groups most of the patients (70% HURS
and 95% HGM) had no diagnosis of any associated disease previous
to first acute gout attack, and at inclusion (mean 13.8 years after),
most of them had the diagnosis of at least 1 associated disease.

DISCUSSION
Our results demonstrate that first attacks of gout precede by

some years the diagnosis of obesity, dyslipidemia, hypertension,

FIGURE 1. Temporal relationship between first attack of
gout and diagnosis of associated diseases. A, First attacks
and components of MS. Cumulative frequency of gout pa-
tients with the diagnosis at each time: previous to first at-
tack, 1 to 5 years, 6 to 10 years, and �10 years after first
acute gout attack. B, First attacks, MS, and long-term com-
plications (IHD, CRF). Cumulative frequency of gout patients
with the diagnosis at each time: previous to initial attacks, 1
to 5 years, 6 to 10 years, and �10 years after first acute
gout attack. Diabetes is included in both figures, as a (late)
component of MS and long-term complication.

TABLE 1. Time of the Diagnosis of Associated Diseases in
Relation With First Acute Gout Attack

Previous to
First Attack*

After Initial Attack

1–5 yr 6–10 yr >10 yr P†

Obesity 1.7 22.1 29.9 43.9 0.000

Hypertriglyceridemia 1.5 22.3 36.3 61 0.000

Low HDL 0.74 6.7 9.6 17.9 0.000

Hypertension 4.7 16.3 24.4 44.1 0.000

Hyperglycemia 0.49 11.1 20.14 36.6 0.000

Diabetes mellitus 2.2 6.6 9.0 15.5 0.000

Metabolic syndrome 0.98 12.7 23 43.2 0.000

IHD 0.98 2.2 3.2 6.4 0.000

CRF 0.73 3.7 7.6 14.7 0.000

Numbers represent cumulative frequency.
*Diseases diagnosed previous to first acute gout attack (FAGA).
†P values comparing previous VS �10 yr after FAGA.
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hyperglycemia, MS, IHD, and CRF in most gout patients. Some of
these entities could be subclinical for many years and the first gout
attack is a golden opportunity for the first contact physicians to look
for, diagnose, and/or prevent these associated diseases and long-
term complications.

The temporal relationship does not mean that before the first
attack these abnormalities were not present or that they are the result
of hyperuricemia or gout; we only can say that they were not
previously diagnosed.

It has been reported that persistent hyperuricemia especially
at higher uric acid levels, precedes gout attacks for years, the
relationship between hyperuricemia, obesity, and hypertriglyceride-
mia is very strong and probably an early association and is difficult
to know what happens first.6

Also we need to assume that the appearance of metabolic
abnormalities and complications is also the effect of age, in fact the
prevalence of MS increases with age in general population.9,17

Our study is based in the information given by the patients
and sometimes the dates or diagnosis of associated diseases could
not be accurate, in these patients first attacks happened more than 10
years before and the sequence and clinical course of metabolic
abnormalities and complications should be corroborated in a pro-
spective cohort study based in general population.

Our data were collected by the same trained rheumatologists,
from 2 different Rheumatology Departments and using the same
variables and criteria, although demographic and clinic differences
were found between Spanish (HURS) and Mexican (HGM) patients,
most of them 70% to 95% had no associated diagnoses before their
first attack.

We conclude that first attacks of gout precede the diagnosis of
metabolic abnormalities, MS and long-term complications in most
gout patients. Initial attacks of gout should trigger, to the first
contact physician, the intentional investigation of other abnormali-
ties, to give information to the patient of these risks, the prescription
of lifestyle changes as diet, weight reduction, exercise, stopping
smoking, and to get regular follow-up due to the fact that year by
year these abnormalities could appear.
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