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OBJECTIVE — The International Diabetes Federation (IDF) has recently established a world-
wide consensus definition of the metabolic syndrome. No prospective data are available on the
cardiovascular risk associated with this new metabolic syndrome definition.

RESEARCH DESIGN AND METHODS — In a prospective study of 750 coronary
patients, we recorded vascular events over 4 years.

RESULTS — From our patients, 37.3% (n � 280) had the metabolic syndrome according to
the Adult Treatment Panel III (ATPIII) definition and 45.5% (n � 341) according to the IDF
definition. The metabolic syndrome as defined by the ATPIII criteria significantly predicted
vascular events (adjusted hazard ratio 1.745 [95% CI 1.255–2.427]; P � 0.001), but the met-
abolic syndrome as defined by IDF criteria did not (1.189 [0.859–1.646]; P � 0.297). Accord-
ingly, event-free survival was significantly lower among patients who fulfilled the ATPIII but not
the IDF criteria than among those who met the IDF but not the ATPIII criteria (P � 0.012). The
metabolic syndrome as defined by ATPIII criteria remained significantly predictive of vascular
events after adjustment for type 2 diabetes but not after additional adjustment for the metabolic
syndrome components high triglycerides and low HDL cholesterol. These lipid traits in turn
proved significantly predictive of vascular events even after adjustment for the metabolic
syndrome.

CONCLUSIONS — The ATPIII definition of the metabolic syndrome confers a significantly
higher risk of vascular events than the IDF definition. However, among angiographied coronary
patients, even the ATPIII definition of the metabolic syndrome does not provide prognostic
information beyond its dyslipidemic features.
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The term metabolic syndrome refers
to a cluster of cardiovascular risk
factors associated with insulin resis-

tance (1,2). During the past decade, there
have been various attempts to standardize
the definition of the metabolic syndrome

as a diagnostic category, with several in-
stitutions proposing various criteria (3–
7).

The definition of the metabolic syn-
drome that has most often been used in
the literature was proposed by the Na-

tional Cholesterol Education Program’s
Adult Treatment Panel III (ATPIII) 4 years
ago (4). According to this definition, the
metabolic syndrome is diagnosed in the
presence of any three of five markers: cen-
tral obesity, high triglycerides, low HDL
cholesterol, high fasting glucose, and high
blood pressure.

Recently, the concept of the meta-
bolic syndrome as an entity with clinical
implications over and above its single
constituents has been challenged (8,9).
However, efforts continue to integrate the
individual metabolic syndrome traits into
an overall diagnosis, and the International
Diabetes Federation (IDF) has now estab-
lished a worldwide consensus definition
of the metabolic syndrome (10,11).

This new definition basically agrees
with the component features of the ATPIII
definition but introduces some important
changes: the cutoff for a waist circumfer-
ence defining central obesity has been
considerably lowered for both men (from
102 to 94 cm) and women (from 88 to 80
cm), and the presence of central obesity is
mandatory in this new definition. Also,
the cutoff for elevated fasting glucose has
been lowered in accordance with the
American Diabetes Association’s recom-
mendation (12), and, importantly, pa-
tients receiving treatment for metabolic
syndrome components are considered to
meet the respective criteria, whereas ther-
apy was not explicitly considered in the
ATPIII definition.

The metabolic syndrome as defined
by ATPIII criteria confers a strongly in-
creased risk of vascular events (13–19).
However, no prospective data are avail-
able on the cardiovascular risk associated
with the new IDF definition. We therefore
aimed at investigating the power of the
ATPIII and IDF definitions of the meta-
bolic syndrome as predictors of future
vascular events in a high-risk cohort of
coronary patients. Further, we intended
to investigate whether the integral diag-
nosis of the metabolic syndrome is a
better predictor of vascular events than
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the individual metabolic syndrome
components.

RESEARCH DESIGN AND
METHODS — The design of this pro-
spective cohort study has been described
in detail earlier (19,20). In brief, we en-
rolled 756 consecutive Caucasian pa-
tients referred to coronary angiography
for routine evaluation of established or
suspected coronary artery disease (CAD).
Six patients with type 1 diabetes (C-
peptide negative) were excluded from the
analyses. The ethics committee of the
University of Innsbruck approved the
present study, and all participants gave
written informed consent.

At baseline, coronary angiography
was performed with the Judkins tech-
nique. Stenoses �50% were considered
significant, and coronary arteries were de-
fined as angiographically normal in the
absence of any visible lumen narrowing at
angiography, as described previously
(21,22).

From the 750 patients included in the
analyses, 164 had diabetes according to
World Health Organization criteria (23)
and 586 did not have diabetes. Among
patients with diabetes, 42.7% were not
receiving any antidiabetic medication and
34.8, 32.3, 24.4, and 1.2% were receiv-
ing—alone or in combinat ion—
sulfonylurea, biguanides, insulin, and
�-glucosidase inhibitors, respectively.
Overall, 64.7% of our patients were on
aspirin, 31.3% on statins, 2.9% on fi-
brates, 12.1% on calcium antagonists,
47.1% on �-blocking agents, 36.0% on
ACE inhibitors, and 3.9% on angiotensin
II blocking agents.

According to ATPIII criteria (4), the
metabolic syndrome was diagnosed in the
presence of any three of the following:
waist circumference �102 cm in men and
�88 cm in women, triglycerides �150
mg/dl (1.7 mmol/l), HDL cholesterol
�40 mg/dl (1.0 mmol/l) in men and �50
mg/dl (1.3 mmol/l) in women, blood
pressure �130/�85 mmHg, or fasting
glucose �110 mg/dl (6.1 mmol/l). Using
IDF criteria (10), the metabolic syndrome
was diagnosed in patients who had a high
waist circumference (�94 cm in men and
�80 cm in women) plus any two of the
following: triglycerides �150 mg/dl (1.7
mmol/l) or specific treatment for this lipid
abnormality, HDL cholesterol �40 mg/
day (1.0 mmol/l) in men and �50 mg/dl
(1.3 mmol/l) in women or specific treat-
ment for this lipid abnormality, systolic
blood pressure �130 or diastolic blood

pressure �85 mg/dl or treatment of pre-
viously diagnosed hypertension, and fast-
ing plasma glucose �100 mg/dl (5.6
mmol/l) or previously diagnosed type 2
diabetes.

Prospective study
During a follow-up period of 3.9 � 0.8
years, we recorded fatal and nonfatal car-
diovascular events, including coronary
death (fatal myocardial infarction, sud-
den cardiac death, and mortality from
congestive heart failure due to CAD), fatal
ischemic stroke, nonfatal myocardial in-
farction, nonfatal ischemic stroke, and
need for coronary artery bypass grafting,
percutaneous coronary intervention, or
noncoronary revascularization. Angina
pectoris per se was not included among
the end points.

Statistical analysis
Differences in baseline characteristics
were tested for statistical significance with
the �2 test and the Mann-Whitney U test
for categorical and continuous variables,
respectively. The Wilcoxon-Gehan statis-
tic was used to compare differences in the
cumulative incidence rates of vascular
events. Adjusted hazard ratios (HRs) for
the incidence of vascular events were de-
rived from Cox proportional hazards
models; for these calculations, continu-
ous variables were z transformed. Results
are given as means � SD if not denoted
otherwise. All statistical analyses were
performed with the software package
SPSS 11.0 for Windows.

RESULTS

Baseline characteristics with respect
to metabolic syndrome status
From the total study population, 280 pa-
tients (37.3%) met the ATPIII criteria and
341 patients (45.5%) the IDF criteria for
the metabolic syndrome. Baseline charac-
teristics of patients with respect to the
metabolic syndrome status according to
the ATPIII and IDF definitions are sum-
marized in Table 1.

Prevalence of the individual
metabolic syndrome criteria
From the individual ATPIII metabolic
syndrome criteria, the blood pressure cri-
terion was most frequently (in 85.4%)
met in patients with the metabolic syn-
drome according to the ATPIII definition,
followed by the criteria for triglycerides
(75.0%), fasting plasma glucose (70.4%),
HDL cholesterol (68.9%), and waist cir-

cumference (59.3%). From the patients
with the metabolic syndrome according
to the IDF definition, 100, 89.4, 83.9,
59.2, and 52.2% fulfilled the IDF criteria
for waist circumference, blood pressure,
fasting plasma glucose, triglycerides, and
HDL cholesterol, respectively.

Concordance of the two definitions
Concordance between the ATPIII and
IDF definitions was moderate (Cohen-�
coefficient � 0.522; P � 0.001). From
our 280 patients (37.3% of the total study
population) with the metabolic syndrome
according to the ATPIII definition, 223
(79.6%) also had the metabolic syndrome
according to the IDF definition; from the
470 patients who did not have the ATPIII
metabolic syndrome (62.7% of the total
study population), 352 (74.9%) also did
not fulfil the criteria of the IDF definition
(online appendix [available from http://
care.diabetesjournals.org]). Thus, 57 pa-
tients (7.6% of the total study cohort)
fulfilled the ATPIII criteria but not the
IDF criteria (ATPIII	/IDF
 group), and
118 patients (15.7% of the total study co-
hort) fulfilled the IDF criteria but not the
ATPIII criteria (ATPIII
/IDF	 group).

Differences between the discordant
groups
By definition, all ATPIII
/IDF	 patients
met the IDF waist criterion. No ATPIII	/
IDF
 patient fulfilled the ATPIII waist
criterion. ATPIII
/IDF	 patients less
frequently than ATPIII	/IDF
 patients
met the respective triglycerides (30.5 vs.
86.0%; P � 0.001) and HDL (24.6 vs.
77.2%; P � 0.001) criteria. There were no
significant differences in the prevalence of
the respective blood pressure (83.9 vs.
84.2%; P � 0.958) and glucose (78.0 vs.
68.4%; P � 0.173) criteria between these
subgroups.

Incidence of vascular events
During a mean (�SD) follow-up time of
3.9 � 0.8 years, we recorded 160 vascular
end points, encompassing 42 coronary
deaths, 12 fatal ischemic strokes, 13 non-
fatal myocardial infarctions, 14 nonfatal
ischemic strokes, 23 coronary artery by-
pass graftings, 33 percutaneous coronary
interventions, and 23 revascularizations
at the carotid (n � 6) or peripheral (n �
17) arteries. Thus, the overall incidence
rate was 21.3%.

Metabolic syndrome and vascular events
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Figure 1—A: Event-free survival with respect to the presence of the metabolic syndrome according to the National Cholesterol Education Program’s
ATPIII definition (P � 0.001). Solid line denotes no metabolic syndrome according to the ATPIII definition. Broken line denotes metabolic syndrome
according to the ATPIII definition. B. Event-free survival with respect to the presence of the metabolic syndrome according to the IDF’s definition (P �
0.283). Solid line denotes no metabolic syndrome according to the IDF definition. Broken line denotes metabolic syndrome according to the IDF
definition. C: Event-free survival in patients who meet the National Cholesterol Education Program’s ATPIII criteria but not the IDF’s criteria for the
diagnosis of the metabolic syndrome and in patients who conversely meet the IDF’s criteria but not the ATPIII criteria for the diagnosis of the
metabolic syndrome (P � 0.012). Solid line denotes ATPIII
/IDF	. Broken line denotes ATPIII	/IDF
.

Table 1—Baseline characteristics in patients with and in patients without the metabolic syndrome

ATPIII definition IDF definition

Metabolic
syndrome

No
metabolic
syndrome P value

Metabolic
syndrome

No
metabolic
syndrome P value

n 280 470 341 409
Age (years) 61.6 � 10.5 63.3 � 10.6 0.002 62.6 � 10.3 62.7 � 10.5 0.878
Male sex (%) 70.0 66.6 0.334 66.3 69.2 0.394
Type 2 diabetes (%) 40.0 11.1 �0.001 32.8 12.7 �0.001
Smoking (%) 67.5 52.6 �0.001 62.8 54.3 0.019
BMI (kg/m²) 29.1 � 4.2 25.9 � 3.7 �0.001 29.1 � 3.8 25.4 � 3.8 �0.001
Waist circumference (cm) 102 � 11 90 � 10 �0.001 101 � 10 88 � 10 �0.001
HbA1c (%) 6.6 � 1.4 5.9 � 0.8 �0.001 6.4 � 1.2 5.9 � 1.1 �0.001
Fasting plasma glucose (mg/dl) 134 � 45 105 � 28 �0.001 125 � 39 108 � 35 �0.001
Homeostasis model assessment of

insulin resistance
4.94 � 4.04 2.30 � 2.09 �0.001 4.16 � 3.3 2.55 � 2.95 �0.001

Triglycerides (mg/dl) 225 � 126 127 � 70 �0.001 197 � 120 138 � 84 �0.001
Total cholesterol (mg/dl) 216 � 47 220 � 41 0.085 215 � 45 221 � 42 0.037
LDL cholesterol (mg/dl) 125 � 37 135 � 35 0.001 127 � 36 134 � 35 0.015
HDL cholesterol (mg/dl) 41 � 11 54 � 14 �0.001 44 � 12 52 � 15 �0.001
Apolipoprotein A1 (mg/dl) 136 � 26 153 � 28 �0.001 141 � 27 152 � 28 �0.002
Apolipoprotein B (mg/dl) 117 � 26 112 � 24 0.006 114 � 26 114 � 25 0.658
LDL peak particle diameter (Å) 256 � 6 261 � 5 �0.001 257 � 6 260 � 5 �0.001
Systolic blood pressure (mmHg) 143 � 20 133 � 21 �0.001 141 � 21 133 � 21 �0.001
Diastolic blood pressure (mmHg) 82 � 12 77 � 11 �0.001 82 � 12 77 � 11 �0.001
Any coronary lumen narrowing (%) 85.4 80.0 0.065 84.5 80.0 0.110
Significant coronary stenoses (%) 65.0 58.3 0.069 63.3 58.7 0.193
Waist criterion (%) 59.3 11.7 �0.001 100.0 23.9 �0.001
Blood pressure criterion (%) 85.4 52.8 �0.001 89.4 60.1 �0.001
HDL cholesterol criterion (%) 68.9 14.5 �0.001 52.2 20.3 �0.001
Triglyceride criterion (%) 75.0 20.2 �0.001 59.2 28.1 �0.001
Glucose criterion (%) 70.4 19.4 �0.001 83.9 45.2 �0.001

Data are means � SD, unless otherwise indicated. To convert values for fasting plasma glucose to mmol/l multiply by 0.0555, to convert values for triglycerides to
mmol/l multiply by 0.0113, and to convert values for total cholesterol, LDL cholesterol, or HDL cholesterol to mmol/l multiply by 0.0259.
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Impact of new and old criteria of the
metabolic syndrome on the
incidence of vascular events
Event-free survival was significantly
lower (P � 0.001) in patients with the
metabolic syndrome according to the
ATPIII definition than in patients who did
not meet the ATPIII criteria for the diag-
nosis of the metabolic syndrome (Fig.
1A). In Cox regression analyses adjusting
for age, sex, smoking, LDL cholesterol,
and baseline CAD, the ATPIII metabolic
syndrome proved strongly and indepen-
dently predictive of vascular events, with
an adjusted HR of 1.745 (95% CI 1.255–
2.427; P � 0.001). After additional ad-
justment for type 2 diabetes, this HR
decreased, but the metabolic syndrome
(ATPIII definition) remained predictive of
vascular events (1.578 [1.114 –2.234];
P � 0.010). Further adjustment for treat-
ment with medications did not substan-
tially change the power of the metabolic
syndrome (ATPIII definition) as a predic-
tor of vascular events (Table 2).

When patients receiving treatment
for individual metabolic syndrome traits

were considered to meet the respective
criteria for these traits, the thus-modified
ATPIII definition of the metabolic syn-
drome significantly predicted vascular
events after adjustment for age, sex,
smoking, LDL cholesterol, and baseline
CAD (adjusted HR 1.810 [95% CI 1.299–
2.520]; P � 0.001). Also, a modified
ATPIII definition that was recently pro-
posed by the American Heart Association
and the National Heart, Lung, and Blood
Institute (7), which considers treatment
and uses a fasting glucose of 100 mg/dl as
a cutoff for the high-glucose criterion, sig-
nificantly predicted vascular events in our
patient cohort (1.634 [1.173–2.276]; P �
0.004). Further, the metabolic syndrome
as defined by World Health Organization
criteria (3) proved significantly predictive
of vascular events (1.405 [1.011–1.953];
P � 0.043).

In patients with the metabolic syn-
drome according to the IDF definition,
event-free survival was not significantly
different (P � 0.283) from patients who
did not fulfil the IDF criteria for the diag-
nosis of the metabolic syndrome (Fig.

1B). Also, in Cox regression analysis ad-
justing for age, sex, smoking, LDL choles-
terol, and baseline CAD, the IDF
metabolic syndrome was not significantly
associated with vascular events, with an
adjusted HR of 1.189 (95% CI 0.859–
1.646; P � 0.297).

The incidence of vascular events was
significantly lower (P � 0.012) among
ATPIII
/IDF	 patients than among AT-
PIII	/IDF
 patients (Fig. 1C). Cox re-
gression analysis adjusting for age, sex,
smoking, LDL cholesterol, diabetes sta-
tus, and baseline CAD confirmed that AT-
PIII	/IDF
 patients had a significantly
worse prognosis than ATPIII
/IDF	 pa-
tients, with an adjusted HR of 2.073 (95%
CI 1.012–4.246; P � 0.046).

The metabolic syndrome, its
individual components, and vascular
risk
Table 2 summarizes the cardiovascular
risks related to the dichotomous diagno-
sis of the metabolic syndrome and to its
single components. In Cox regression
analyses adjusting for age, sex, smoking,

Table 2—Cardiovascular risks related to the dichotomous diagnosis of the metabolic syndrome and to its single components

ATPIII category IDF category Continuous variable

Diagnosis of the metabolic
syndrome

Model 1 1.745 (1.255–2.427); P � 0.001 1.189 (0.859–1.646); P � 0.297
Model 2 1.578 (1.114–2.234); P � 0.010 1.102 (0.791–1.534); P � 0.566
Model 3 1.576 (1.099–2.258); P � 0.013 1.064 (0.755–1.500); P � 0.723

Waist circumference
Model 1 0.981 (0.679–1.417); P � 0.917 0.889 (0.640–1.234); P � 0.482 1.107 (0.904–1.355); P � 0.327
Model 2 0.925 (0.639–1.341); P � 0.682 0.853 (0.613–1.186); P � 0.344 1.060 (0.864–1.299); P � 0.578
Model 3 0.961 (0.658–1.404); P � 0.838 0.831 (0.593–1.165); P � 0.283 1.109 (0.894–1.376); P � 0.345

Blood pressure*
Model 1 1.389 (0.967–1.995); P � 0.075 1.389 (0.920–2.097); P � 0.118 1.181 (0.992–1.406); P � 0.062
Model 2 1.336 (0.929–1.922); P � 0.118 1.317 (0.870–1.993); P � 0.193 1.171 (0.983–1.396); P � 0.078
Model 3 1.345 (0.927–1.950); P � 0.119 1.302 (0.841–2.016); P � 0.236 1.174 (0.983–1.401); P � 0.076

Triglycerides
Model 1 1.767 (1.266–2.467); P � 0.001 1.699 (1.217–2.372); P � 0.002 1.227 (1.090–1.382); P � 0.001
Model 2 1.689 (1.208–2.636); P � 0.002 1.630 (1.166–2.280); P � 0.004 1.188 (1.051–1.343); P � 0.006
Model 3 1.639 (1.163–2.309); P � 0.005 1.617 (1.144–2.288); P � 0.007 1.174 (1.033.10.334); P � 0.014

HDL cholesterol
Model 1 1.963 (1.398–2.756); P � 0.001 1.963 (1.398–2.756); P � 0.001 0.722 (0.579–0.900); P � 0.004
Model 2 1.852 (1.314–2.611); P � 0.001 1.852 (1.314–2.611); P � 0.001 0.755 (0.605–0.942); P � 0.013
Model 3 1.838 (1.293–2.612); P � 0.001 1.838 (1.293–2.612); P � 0.001 0.765 (0.610–0.960); P � 0.021

Glucose
Model 1 1.524 (1.102–2.109); P � 0.011 1.547 (1.074–2.229); P � 0.019 1.176 (1.027–1.348); P � 0.019
Model 2 1.304 (0.898–1.893); P � 0.163 1.336 (0.896–1.992); P � 0.155 1.055 (0.879–1.266); P � 0.565
Model 3 1.279 (0.874–1.871); P � 0.205 1.296 (0.866–1.938); P � 0.207 1.041 (0.858–1.262); P � 0.648

Data are adjusted HR (95% CI). Model 1 adjusts for age, sex, smoking, LDL cholesterol, and CAD at baseline. Model 2 adjusts for the covariates included in model
1 and additionally for type 2 diabetes. Model 3 adjusts for the covariates included in model 2 and additionally for treatment with medications (statins, fibrates, ACE
inhibitors, angiotensin II inhibitors, aspirin, �-blockers, diuretics, and calcium antagonists). *Standardized adjusted HRs for the continuous variable are given for
systolic blood pressure; for diastolic blood pressure, the respective standardized adjusted HRs were 1.068 (0.897–1.272), P � 0.462, in model 1; 1.070 (0.901–
1.270), P � 0.443, in model 2; and 1.075 (0.906–1.276), P � 0.409, in model 3.
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LDL cholesterol, diabetes, baseline CAD,
and for the presence of individual meta-
bolic syndrome component features, the
metabolic syndrome as defined by ATPIII
criteria remained significantly predictive
of vascular events after adjustment for the
ATPIII metabolic syndrome traits high
fasting glucose (HR 1.530 [95% CI
1.045–2.239]; P � 0.029), high blood
pressure (1.500 [1.041–2.163]; P �
0.030), and high waist circumference
(1.865 [1.265–2.747]; P � 0.002). How-
ever, after adjustment for the metabolic
syndrome traits high triglycerides or low
HDL cholesterol, the ATPIII metabolic
syndrome no longer was predictive of vas-
cular events (1.251 [0.825–1.899]; P �
0.292 and 1.205 [0.806–1.801], respec-
tively; P � 0.363). In contrast, the indi-
vidual metabolic syndrome traits high
triglycerides and low HDL cholesterol sig-
nificantly predicted vascular events even
after adjustment for the overall diagnosis
of the ATPIII metabolic syndrome, with
adjusted HRs of 1.502 (1.006–2.244);
P � 0.047 and 1.686 (1.130–2.514); P �
0.011, respectively. In a multivariate
analysis including both the clinical cate-
gory of the metabolic syndrome (ATPIII
definition) and at the same time all com-
ponent features from the ATPIII defini-
tion, no significant association remained
between the metabolic syndrome and vas-
cular events (adjusted HR 1.167 [95% CI
0.626–2.178]; P � 0.627). From the in-
dividual metabolic syndrome criteria,
only the low HDL feature independently
predicted vascular events in this model
(1.755 [1.156–2.664]; P � 0.008).

Specific study end points
In analyses focusing on specific secondary
study end points, the ATPIII metabolic
syndrome after adjustment for age, sex,
smoking, LDL cholesterol, and baseline
CAD proved significantly predictive of
end points related to CAD (n � 111), with
an adjusted HR of 1.708 (1.158–2.519;
P � 0.007). The IDF metabolic syndrome
in contrast was not associated with CAD-
related end points (0.945 [0.642–1.389];
P � 0.772). We did not observe signifi-
cant associations between either meta-
bolic syndrome category and the smaller
number (n � 32) of end points related to
cerebrovascular disease (1.333 [0.553–
3.213]; P � 0.521 and 0.758 [0.311–
1.848]; P � 0.542 for the ATP and IDF
definitions, respectively).

Subgroup analyses
Among the 509 men included in our anal-
yses, 196 (38.5%) fulfilled the ATPIII cri-
teria for the definition of the metabolic
syndrome and 226 (44.4%) fulfilled the
IDF criteria. Among women (n � 241),
84 (34.9%) and 115 (47.7%) met the
ATPIII and IDF metabolic syndrome def-
initions, respectively. The metabolic syn-
drome as defined by ATPIII criteria after
adjustment for age, smoking, LDL choles-
terol, and baseline CAD proved signifi-
cantly predictive of vascular events
among both men (adjusted HR 1.625
[95% CI 1.111–2.377]; P � 0.012) and
women (2.321 [1.179 – 4.567]; P �
0.015). In contrast, the metabolic syn-
drome as defined by the IDF criteria pre-
dicted vascular events neither in men nor
in women (1.204 [0.829–1.748], P �
0.330, and 1.276 [0.648–2.513], P �
0.481, respectively). There was no signif-
icant difference in the impact of the met-
abolic syndrome on vascular events
between men and women, irrespective of
whether the ATPIII criteria or the IDF cri-
teria were applied (Pinteraction � 0.313 and
0.903, respectively).

When patients with diabetes (n �
164) were excluded from the analyses, of
the remaining 586 nondiabetic patients,
168 (28.7%) had the metabolic syndrome
according to ATPIII criteria and 229
(39.1%) met the IDF criteria for the diag-
nosis of the metabolic syndrome. Consis-
tent with the total study cohort, the
metabolic syndrome as defined by ATPIII
criteria significantly predicted vascular
events in nondiabetic patients (HR 1.531
[95% CI 1.007–2.328]; P � 0.046),
whereas the metabolic syndrome as de-
fined by IDF criteria did not significantly
predict vascular events in these patients
(1.139 [0.765–1.695]; P � 0.522).

CONCLUSIONS — From our results,
we conclude that among angiographied
coronary patients the ATPIII definition
and the IDF definition of the metabolic
syndrome do not identify the same pa-
tients. The metabolic syndrome as de-
fined by ATPIII criteria confers a higher
risk of vascular events than the metabolic
syndrome as defined by IDF criteria.

The prevalence of the metabolic syn-
drome defined according to the IDF defi-
nition in our investigation was higher
than the metabolic syndrome defined ac-
cording to the ATPIII definition. Concor-
dantly, Athyros et al. (24) have found a
higher prevalence of the metabolic syn-
drome diagnosed according to IDF crite-

ria in a Greek population–based study,
and Ford (25) described a higher preva-
lence of the IDF metabolic syndrome
among adults in the U.S. A recent inves-
tigation from northern Mexico reported a
high concordance between the ATPIII
and IDF definitions of the metabolic syn-
drome (26). However, in 23.3% of our
Caucasian patients the two metabolic syn-
drome definitions led to discordant diag-
noses; thus, concordance was moderate.

The IDF wanted its new definition to
encourage the identification of patients at
increased risk of cardiovascular events
(10). However, in our study population,
we did not find a significant association
between vascular events and the IDF met-
abolic syndrome, whereas the metabolic
syndrome as defined according to ATPIII
criteria was strongly predictive of future
vascular events. The incidence of vascular
events was significantly higher in patients
who met the ATPIII criteria but not the
IDF criteria for the diagnosis of the meta-
bolic syndrome than in patients who met
the IDF criteria but not the ATPIII criteria.

There are important differences be-
tween the ATPIII and IDF definitions of
the metabolic syndrome that may explain
the weaker association of the IDF meta-
bolic syndrome with vascular events.
First, the lowering of the cutoff value for
waist circumference leads to the inclusion
of patients with a relatively lower level of
this risk factor in the IDF category of the
metabolic syndrome. Second, the manda-
tory status of the waist criterion in the
new definition results in a relatively lower
prevalence of other (potentially stronger)
metabolic syndrome risk factors in pa-
tients with the metabolic syndrome. In
particular, the high triglycerides and low
HDL cholesterol metabolic syndrome
components are relatively underrepre-
sented in patients with the IDF metabolic
syndrome. However, the greatest vascular
risk in our investigation was conferred by
these lipid traits. Concordant with this
finding, high triglycerides and low HDL
cholesterol were the only metabolic syn-
drome components that were indepen-
dently associated with myocardial
infarction and stroke in an evaluation of
data from the third National Health and
Nutrition Examination Survey (27). Con-
sistent with their less pronounced dyslip-
idemia, patients with the metabolic
syndrome according to the IDF definition
had a lower degree of homeostasis model
assessment of insulin resistance (Table 1),
which is a strong cardiovascular risk fac-
tor among coronary patients (19). Third,
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in the IDF definition, patients receiving
treatment for metabolic syndrome com-
ponents are considered to meet the re-
spective criteria, whereas therapy was not
explicitly considered in the ATPIII defini-
tion. Treatment of risk factors possibly
could dilute their effects on prognosis and
thus weaken their prognostic power.
However, in our investigation, a modifi-
cation of the ATPIII category in which
treatment was considered still proved
strongly predictive for vascular events.
Thus, the consideration of treatment in
the IDF definition of the metabolic syn-
drome does not appear to account for its
weak association with vascular events.

A recent report from a population
with a high proportion of Mexican Amer-
icans suggested that the increased vascu-
lar risk of patients with the metabolic
syndrome is entirely due to the high prev-
alence of patients with diabetes among
subjects with the metabolic syndrome
(28). However, in our population of Cau-
casian coronary patients, the metabolic
syndrome defined according to ATPIII
criteria conferred an increased vascular
risk independent from the diabetic state.

Importantly, the cardiovascular risk
associated with the ATPIII metabolic syn-
drome in our patients resided basically in
its lipid components. Moreover, our data
suggest that these lipid traits are better
predictors of vascular events than the
clinical category of the metabolic syn-
drome itself and thus lend support to re-
cent criticism of the use of the metabolic
syndrome as a clinical category in cardio-
vascular risk stratification (8,9). Of note,
the decisive role of the dyslipidemic met-
abolic syndrome features in cardiovascu-
lar risk prediction is well in line with our
recent report on the paramount impact of
the low HDL/high triglyceride pattern on
the short-term incidence of vascular
events in patients with type 2 diabetes
(20).

In conclusion, patients with the met-
abolic syndrome according to the ATPIII
definition are at a significantly higher risk
of vascular events than patients with the
metabolic syndrome diagnosed according
to IDF criteria. However, as even the AT-
PIII definition of the metabolic syndrome
did not provide prognostic information
beyond its dyslipidemic features, physi-
cians in the care of coronary patients
should pay more attention to the high tri-
glyceride/low HDL pattern of dyslipide-
mia. Evaluations of new and old criteria
for the metabolic syndrome in other pop-
ulations as well as interventional data on

the potential of cardiovascular risk reduc-
tion residing in an improvement of the
high triglycerides and low HDL traits in
patients with the metabolic syndrome are
urgently needed.
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