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Introduction and objectives. To assess the cardiovascular risk associated with the presence of metabolic syndrome in patients with type 2 diabetes.
Patients and method. Prospective cohort study of
patients with type 2 diabetes. The baseline presence of
components of metabolic syndrome as defined by the
World Health Organization was determined. The main
dependent variable was a combination of coronary events
(onset angina, fatal, or nonfatal myocardial infarction) and
cerebrovascular events (transient ischemic attack, fatal or
nonfatal stroke, and lower limb amputation). Secondary
end points were coronary events and stroke. We
calculated the predictive power of the presence of
metabolic syndrome and of different numbers of its
component features.
Results. 318 patients were included. Mean duration of
follow-up was 4.6 years (SD 1.5 years). The prevalence
of metabolic syndrome was 77.0%. The rates of cardiovascular events, coronary events and stroke, expressed
per 1000 patient-years, were 14.0, 5.6, and 8.4 respectively in patients without metabolic syndrome, and 33.3,
20.7, and 11.7 respectively in patients with metabolic syndrome (P=.058 cardiovascular events; P=.05 coronary
events). In the multivariate analysis, the simultaneous
presence of all four metabolic syndrome components significantly increased the global cardiovascular disease risk
(RR=5.0; 95% CI, 1.6-15.9; P=.006) and the risk of coronary heart disease (RR=7.4; 95% CI, 1.3-41.1; P=.02),
but not the risk of stroke.
Conclusions. The simultaneous presence of all 4 metabolic syndrome components is associated with an increase in the risk of cardiovascular events in patients with
type 2 diabetes.

Key words: X syndrome. Diabetes mellitus. Coronary
heart disease.

Influencia del síndrome metabólico en el riesgo
cardiovascular de pacientes con diabetes tipo 2
Introducción y objetivos. Determinar la contribución
del síndrome metabólico a la aparición de eventos cardiovasculares en pacientes con diabetes tipo 2.
Pacientes y método. Estudio de cohortes prospectivo
con inclusión de pacientes con diabetes tipo 2. Se constató la presencia inicial de componentes del síndrome
metabólico según la definición de la Organización Mundial de la Salud. La variable dependiente principal fue
una combinación de eventos coronarios (angina de inicio,
infarto de miocardio fatal o no fatal), cerebrovasculares
(accidente isquémico transitorio, accidente cerebrovascular fatal o no fatal) y amputación de extremidades inferiores; las variables secundarias fueron los eventos coronarios y cerebrovasculares por separado. Se evaluó el
poder predictivo de la presencia o ausencia de síndrome
metabólico y del número de sus componentes.
Resultados. Se incluyó a 318 pacientes. La duración
media ± desviación estándar (DE) del seguimiento fue de
4,6 ± 1,5 años. La prevalencia inicial de síndrome metabólico fue del 77%. Las tasas de enfermedad cardiovascular
global, coronaria y cerebrovascular, expresadas por cada
1.000 pacientes/año, fueron: 14,0, 5,6 y 8,4, en pacientes
sin síndrome metabólico, y 33,3, 20,7 y 11,7, respectivamente, en pacientes con síndrome metabólico (p = 0,058
para eventos totales y p = 0,05 para eventos coronarios).
En el análisis multivariante, la presencia simultánea de los
4 componentes integrantes del síndrome metabólico incrementó significativamente el riesgo de enfermedad global
(riesgo relativo [RR] = 5,0; intervalo de confianza [IC] del
95%, 1,6-15,9; p = 0,006) y coronaria (RR = 7,4; IC del
95%, 1,3-41,1; p = 0,02), pero no el cerebrovascular.
Conclusiones. La presencia simultánea de los 4 componentes del síndrome metabólico se asocia a un incremento
del riesgo cardiovascular en pacientes con diabetes tipo 2.
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INTRODUCTION
Cardiovascular disease is the main cause of death
1,2
and disease in persons with diabetes mellitus. The
prevalence of ischemic heart disease in patients with
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of 70 000 persons, who fulfilled the following criteria:
the presence of diabetes diagnosed according to WHO
9
criteria in force at the time, age above 35 years at the
time of diagnosis, and insulin independence for at
least one year after diagnosis of the disease (n=463).
Patients were excluded if they had proteinuria (n=27)
or lacked data for any of the defining variables of the
metabolic syndrome (n=118). The final number of participants available for follow-up was 318.

ABBREVIATIONS
RR: relative risk.
WHO: World Health Organization.
BMI: body mass index.
WHR: waist to hip ratio.
AMI: acute myocardial infarction.
TIA: transient ischemic attack.
HDL: high density lipoprotein.
LDL: low density lipoprotein.

Baseline Variables
The following data were collected for each patient:

3

type 2 diabetes mellitus ranges from 10%-25%.
Moreover, the presence of diabetes mellitus causes the
protective effect of female sex to disappear in ischemic heart disease, as shown in the Rancho Bernar4
do study.
Type 2 diabetes mellitus is a complex disease, with
disorders in the lipid profile, blood pressure and clotting factors. However, traditional risk factors explain
just 25% of the excess cardiovascular risk in patients
5
with diabetes. The presence of insulin resistance
6
might also partly explain this excess risk.
The metabolic syndrome, or insulin resistance syndrome, consists of a combination of impaired glucose
metabolism, abdominal obesity, dyslipidemia, and hypertension. The metabolic syndrome contributes to the
7
onset of cardiovascular disease. The World Health Organization (WHO) has published a definition of the
8
metabolic syndrome for operational purposes.
Few studies have undertaken a prospective analysis
of the association between insulin resistance and cardiovascular death and disease in patients with type 2
diabetes mellitus.6 The 2 aims of our study were to assess the incidence of cardiovascular disease in a cohort
of patients with type 2 diabetes mellitus without proteinuria, and to determine the contribution of different
components of the metabolic syndrome to the onset of
cardiovascular events.
MATERIAL AND METHODS
Design
A prospective cohort study.

– Clinical variables: age, sex, known disease duration, weight in kilos (measured in light clothing without shoes, with a precision of 500 g), height (precision
of 1 cm), body mass index (BMI) defined as the
weight in kg/square of the height in meters, waist diameter at the level of the umbilicus, hip diameter at the
widest part of the gluteal region, calculation of the
waist to hip ratio (WHR), and systolic and diastolic
blood pressure (average of 3 measurements taken after
10 min seated rest, with a cuff suitable for the arm circumference and with a precision of 5 mm Hg). The patients were classified according to their smoking habits
as active smokers, ex-smokers, or nonsmokers, and according to their antidiabetic therapy as being treated
with diet alone, with oral anti-diabetic agents, or with
insulin.
– Biochemical variables: venous blood was drawn
after a 10 h overnight fast and before the administration of any antidiabetic medication. A 24 h urine sample was taken and, after excluding any urinary infection, the rate of albumin excretion was measured. The
samples were classified as normal albuminuria (<30
mg), microalbuminuria (30-300 mg), and macroalbuminuria or proteinuria (>300 mg).
Definition of the Metabolic Syndrome
According to the WHO,8 a person with diabetes has
the metabolic syndrome if he or she fulfills 2 or more
of the following criteria: hypertension (systolic pressure >160 mm Hg and diastolic pressure >90 mm Hg,
or receiving blood pressure lowering therapy), dyslipidemia (triglycerides >150 mg/dL and high density
lipoprotein [HDL] cholesterol <35 mg/dL in men or
<40 mg/dL in women), obesity (BMI>30 and
WHR>0.9 in men or >0.85 in women), and microalbuminuria (24 h urinary albumin excretion rate >30 mg).

Study Population
From 1 June 1994 to 1 June 1998 we enrolled all
patients with type 2 diabetes mellitus from the endocrinology outpatient service of the Hospital Comarcal in Alcañiz, Spain, which has a referral population
508
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Biochemical Methods
Measurements of total cholesterol, triglycerides,
HDL cholesterol and glucose were made with a Shimadzu CL 7200 autoanalyzer. Glycosylated hemoglo44
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bin was measured in a Cobas Mira Plus automated
analyzer, with a normal range of 4.5%-5.7%.
Microalbuminuria was measured by immunoturbidimetry. Low density lipoprotein (LDL) cholesterol was
calculated from the Friedewald equation when the
triglyceride level was lower than 400 mg/dL.
Cohort Follow-up
The patients were followed up prospectively until
their death (n=21; 6.6%) or until the close of the study
on 31 October, 2001. New-onset angina was defined
as the new onset of coronary-type pain confirmed by
an ischemia induction test and coronary angiography.
Myocardial infarction was defined as the presence in
the clinical history on admission of chest pain with
typical electrocardiographic changes and the characteristic rise and progressive fall in the levels of the
creatinine kinase MB fraction and troponin I (the latter
available at our hospital since February 2000). A
stroke was defined as a neurologic deficit lasting
longer than 24 h and a transient ischemic attack as a
neurologic deficit resolving completely within 24 h.
The cause of death, obtained from the hospital charts
or by contacting the primary care physician who
signed the death certificate, was coded according to
the ICD-9. In 1 patient (0.3%) the date of death was
obtained from the civil registry but the cause of death
could not be determined. Two patients (0.6%) whose
vital status could not be determined were considered
as being lost to follow-up.
Statistical Methods
Quantitative variables were described as the mean
± standard deviation (SD) or the median and interquartile range (triglycerides). Qualitative variables
were reported by their frequency distribution. The
comparison of quantitative variables was made with
Student t test for independent samples and comparison of qualitative variables by the chi square test,
with the linear trend test when appropriate. Triglyceride levels were transformed logarithmically to
normalize their distribution.
The rates of total cardiovascular events, coronary
events and cerebrovascular events were expressed as
the number of events per 1000 persons per year. The
comparison of event-free survival between patients
with and without the metabolic syndrome was made
by Kaplan-Meier survival analysis and the logarithmic
range test. The patients were withdrawn from the
study after their first vascular event.
To assess the independent contribution of the presence or absence of the metabolic syndrome and of the
number of its components to the appearance of cardiovascular events we undertook a multivariate analysis with Cox proportional hazards regression. The rela45

tive risk (RR), with its 95% confidence interval (CI),
was calculated as an approximation to the hazards ratio. The main dependent variable was a combination of
new-onset angina, fatal or nonfatal acute myocardial
infarction (AMI), transient ischemic attack (TIA), fatal
or nonfatal stroke, or lower limb amputation. Secondary dependent variables consisted of coronary
events (combination of new-onset angina and fatal or
nonfatal AMI) and cerebrovascular events (combination of TIA and fatal or nonfatal stroke). The main independent variable was coded binarily (0-1 component
of the metabolic syndrome versus 2 or more) or in four
categories (0-1/2/3/4 components) with coding according to the reference category. The models were adjusted for the variables which gave a significant prediction
of events in the univariate analysis or for their clinical
importance. Associations with a P<.05 were considered significant.
RESULTS
Of the 463 patients initially enrolled, 318 were finally selected. The only difference between those patients included in the study and those who were excluded was a lower initial systolic blood pressure (143
vs 149 mm Hg; P=.012). Table 1 shows the initial
characteristics of the patients and the distribution of
the risk factors for the metabolic syndrome in the
whole group and according to whether the patients did
or did not have any cardiovascular events during the
follow-up. The initial prevalence of the metabolic syndrome was 77%. Those patients who had a cardiovascular event were older, had lower HDL cholesterol
concentrations and a greater initial prevalence of
microalbuminuria and the metabolic syndrome.
The mean duration of the follow-up was 4.6±1.5
years. There were 11 (3.5%) new-onset anginas, 8
(2.5%) nonfatal AMI, 6 (1.9%) fatal AMI, 6 (1.9%)
TIA, 9 (2.8%) nonfatal strokes, 1 (0.3%) fatal stroke,
and 1 (0.3%) amputation above the knee. The overall
rate of cardiovascular disease was 28.6/1000 patients
per year. There were 13 (4.1%) nonvascular deaths and
1 (0.3%) death from an unknown cause. The overall
mortality rate was 14.3/1000 patients per year.
The rates of total cardiovascular disease, coronary
disease and cerebrovascular disease increased as the
number of components of the metabolic syndrome increased (P=.022 in the linear trend for total events;
Figure 1). The respective rates of total cardiovascular
disease, coronary disease and cerebrovascular disease,
expressed per 1000 patients per year, were 14.0, 5.6,
and 8.4 in patients without the metabolic syndrome,
and 33.3, 20.7 and 11.7 in patients with the metabolic
syndrome. The difference in the survival curves
between patients with and without the metabolic syndrome for the main variable (total cardiovascular disease) bordered statistical significance (P=.058; Figure
Rev Esp Cardiol 2004;57(6):507-13
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TABLE 1. General Characteristics and the Presence of Components of the Metabolic Syndrome in the Whole
Group and Classified by the Presence or Absence of Total Vascular Events During the Follow-up*
Variables

Patients, n
Sex, male (%)
Age, years
Course, years
BMI
WHR
Systolic BP, mm Hg
Diastolic BP, mm Hg
Cholesterol, mg/dL
Triglycerides, mg/dLa
HDL, mg/dL
LDL, mg/dL
Glycemia, mg/dL
HbA1c, %
Macroangiopathy, %
Active smokers, %
Insulin therapy, %
Prevalence obesity, %
Prevalence hypertension, %
Prevalence dyslipidemia, %
Prevalence microalbuminuria, %
Prevalence metabolic syndrome, %

Total Group

No Vascular Disease

Vascular Disease

P

318
40.9
64.6±9.1
10.8±7.7
29.2±4.4
0.98±0.1
143±19.5
79±12
219±39
113 (76-156)
44±12
149±33
185±56
7.76±1.5
21.4
11.7
42.1
97.2
55.0
41.8
23.9
77.0

276
40.0
64.0±9.3
10.9±7.8
29.2±4.5
0.98±0.1
143±19.0
79±12
218±38
112 (75-156)
44±12
148±33
186±56
7.8±1.5
20.3
11.0
43.3
97.1
54.3
41
21.0
75.5

42
47.6
68.0±6.3
10.4±7.0
29.2±3.9
0.98±0.1
146±19.0
81±11
224±43
117 (79-160)
39±10
155±36
185±51
7.7±1.4
28.6
16.7
35.7
97.6
59.5
47.6
43.0
88.1

NS
.001
NS
NS
NS
NS
NS
NS
NS
.04
NS
NS
NS
NS
NS
NS
NS
NS
NS
.003
.046

*WHR indicates waist to hip ratio; HbA1c, glycosylated hemoglobin; BMI, body mass index; macroangiopathy, initial prevalence of cardiovascular disease; BP,
blood pressure.
a
Triglycerides are expressed as the median and interquartile range because their distribution varied greatly from normality; the other quantitative variables are expressed as the mean ± standard deviation.

Fig. 1. Rate, according to the number of components of the metabolic
syndrome, of total events (14.0, 29.7, 30.0, and 65.0), coronary
events (5.6, 22.0, 14.0, and 37.0) and cerebrovascular events (8.4,
6.2, 16.6, and 27.8) for each 1000 patients per year. The linear trend
for the increase in the risk of events as the number of components of
the metabolic syndrome increased was significant for total events
(P=.022), but not for coronary or cerebrovascular events individually.
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2). Coronary disease-free survival was significantly
different (P=.05; Figure 2), but not cerebrovascular
disease-free survival (P=.63).
In the Mantel-Cox univariate analysis, the presence
of the metabolic syndrome increased the risk for overall vascular disease (RR=2.4; 95% CI, 0.9-6.1; P=.06)
and for coronary disease (RR=3.8; 95% CI, 0.9-16.3;
P=.06) to the limit of statistical significance, but the
risk for cerebrovascular disease did not increase
(RR=1.3; 95% CI, 0.4-4.7; P=NS). After introducing
the components of the metabolic syndrome coded into
four categories, the presence of four components significantly increased the overall risk for disease
(RR=4.7; 95% CI, 1.5-14.9; P=.008) and the risk for
coronary disease (RR=7.0; 95% CI, 1.3-38.0; P=.025),
but not the risk for cerebrovascular disease (RR=3.2;
95% CI, 0.6-16.0; P=NS). Other predictors of overall
vascular disease, coronary disease and cerebrovascular
disease with a P<.1 in the univariate analysis are
shown in Table 2.
Adjustment in the multivariate analysis was made
for age, smoking, and glycosylated hemoglobin. No
adjustment was made for HDL cholesterol or microalbuminuria because they already formed part of the
metabolic syndrome. This adjustment resulted in no
clinically important modification in risk conferred by
the presence of the metabolic syndrome for total
events (RR=2.3; 95% CI, 0.9-5.9; P=.08) or coronary
46
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Fig. 2. Total event-free survival curve (RR=2.4; P=.06, Mantel-Cox)
and coronary event-free survival (RR=3.8; P=.06, Mantel-Cox) in patients with (n=245) and without (n=73) defining criteria of the metabolic syndrome.

events (RR=3.7; 95% CI, 0.9-15.7; P=.08), nor did it
modify the risk conferred by the simultaneous presence of all four components for overall disease
(RR=5.0; 95% CI, 1.6-15.9; P=.006) or coronary disease (RR=7.4; 95% CI, 1.3-41.1; P=.02).
DISCUSSION
The main finding of this study was the increased total cardiovascular and coronary risk in those patients
with type 2 diabetes mellitus who had a greater num-

ber of defining signs of the metabolic syndrome. The
prevalence of the metabolic syndrome depends on
the definition of its components. A recent study using
the WHO criteria showed the prevalence of the metabolic syndrome in patients with type 2 diabetes melli10
tus to be similar to that our population, around 80%.
Obesity was also the most prevalent component in our
patients. These data agree with those obtained by
quantification of insulin resistance: thus, in the study
11
by Bruneck, the prevalence of insulin resistance
using the HOMA model was 84% in patients with type
2 diabetes mellitus.
The clinical importance of the metabolic syndrome
concerns its potential impact on cardiovascular death
and disease in patients both with and without diabetes.
12
In the study by Lakka et al, which excluded diabetic
patients, the presence of the metabolic syndrome
tripled the risk of cardiovascular death. Likewise, in
the study by Lehto et al13 of patients with type 2 diabetes mellitus, the association of a high BMI, hypertriglyceridemia, decreased HDL cholesterol and
hyperinsulinemia predicted cardiovascular death. The
presence of the metabolic syndrome, as defined by the
WHO, was associated with coronary disease in patients with type 2 diabetes mellitus in 2 studies by Iso14
10
maa et al, with a relative risk of 3.84 and 2.23, respectively. In our study, the metabolic syndrome was
associated with an adjusted RR of 2.3 for overall cardiovascular disease and 3.7 for coronary disease,
which is in agreement with the studies mentioned
above. The prediction of vascular risk due to the presence of the metabolic syndrome is hardly surprising,
as its components have all been individually associated with cardiovascular death and disease in many
studies and have been the subject of attention of diffe15-18
rent scientific societies.
The most characteristic form of dyslipidemia in patients with type 2 diabetes mellitus is an increase in
19
triglycerides and a decrease in HDL cholesterol. A
20
large study published in 1997, which included data
on 1059 patients with type 2 diabetes mellitus and a
follow-up of seven years, showed that coronary death
was associated, after multivariate adjustment, with an
increase in triglycerides, a decrease in HDL choles-

TABLE 2. Predictive Variables in Univariate Analysis With a P<.1 for the Onset of Vascular Events, Coronary
Events and Cerebrovascular Events*
Overall Vascular Disease
Variable

Age, 1 year
HDL cholesterol, 1 mg/dL
Microalbuminuria

Coronary Disease

Cerebrovascular Disease

RR

95% CI

P

RR

95% CI

P

RR

95% CI

1.05
0.96
2.7

1.015-1.1
0.93-0.99
1.5-4.9

.0065
.03
.0016

–
0.97
2.9

–
0.93-1.0
1.3-6.4

–
.07
.03

1.1
094
2.7

1.02-1.16
0.89-0.98
1.0-7.2

P

.014
.011
.05

*CI indicates confidence interval; RR, relative risk (unadjusted) conferred by each variable.
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terol, the non HDL cholesterol concentration and the
ratio of HDL cholesterol to total cholesterol. This reflects the importance of dyslipidemia in the definition
of the metabolic syndrome.
21
In the Multiple Risk Factor Intervention Trial the
annual death rate in the subgroup of diabetic patients
rose from 0.5 in those with a systolic blood pressure
below 120 mm Hg to 2.4% in those with a systolic
blood pressure above 200 mm Hg.
Excess abdominal fat in patients with type 2 diabetes mellitus has been associated with poor metabolic
control, dyslipidemia and cardiovascular complica22
tions. However, no prospective studies have analyzed
the specific contribution to mortality of the WHR in
patients with type 2 diabetes mellitus, probably because of the high prevalence of increases in this ratio
in this particular group of patients, as reflected in our
study.
23
A metaanalysis showed that the odds ratio conferred by the presence of microalbuminuria to the onset of fatal and nonfatal cardiovascular events was 2.
Two explanations have been proposed for the increase
in cardiovascular death and disease in patients with
microalbuminuria. Microalbuminuria itself could be
an indicator of the metabolic syndrome or it could be a
complication resulting from the hyperglycemia and
hypertension, leading to a state of generalized
24
endothelial dysfunction.
The data resulting from this study confirm the etiologic importance of the various components of the
metabolic syndrome in the cardiovascular risk of patients with type 2 diabetes mellitus in our area. The simultaneous presence of 4 components of the metabolic syndrome was significantly associated with
cardiovascular and coronary disease. This association
was seen after adjusting for other potentially confounding factors, for the temporal sequence of the
study, evidenced by its prospective nature, and for
the increase in the risk of cardiovascular events with
the increase in the number of defining components of
the metabolic syndrome. The study also showed the
dose-response curve which supports the concept of
causality. The presence of the metabolic syndrome
according to the WHO definition (2 or more components) was at the limit of statistical significance, probably because of the reduced number of patients.
One limitation of the study is the fact that patients
with proteinuria were excluded because microalbuminuria was a defining sign of the metabolic syndrome, as were patients with incomplete data. This exclusion of patients whose data were incomplete
reduced the statistical power of the study, but it is unlikely to have resulted in a selection bias, because the
only difference between the patients included and those
excluded was their initial systolic blood pressure.
Another limitation was the failure to include any direct
or indirect measurement of insulin resistance, as both
512
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the HOMA model and insulin dose are considered independent vascular risk factors in patients with type 2
diabetes mellitus. Neither is it possible to rule out the
fact that the National Cholesterol Education Program
26
(ATP-III) definition of the metabolic syndrome might
have produced different results, as this definition does
not include the presence of microalbuminuria. Finally,
the patients all came from a specialized outpatient
clinic, and may not therefore be representative of all
patients with type 2 diabetes mellitus.
Given that type 2 diabetes mellitus is a heterogeneous disease, with a variable proportion of insulin resistance and secretion defects, and that the vascular risk is greater in patients with marked insulin
27
resistance, it is important to detect these patients
clinically in order to apply suitable preventive measures. Furthermore, the prognosis after a coronary
event is worse in patients with diabetes than in nondia28
betic patients.
CONCLUSIONS
In a group of patients with type 2 diabetes mellitus
we saw that the simultaneous presence of all four
components of the metabolic syndrome, as defined by
the WHO, is associated with an increase in overall cardiovascular risk and in coronary risk. The data from
our study support the use of the WHO definition of the
components of the metabolic syndrome for predicting
risk. We therefore consider this definition useful for
detecting the subgroup of patients with type 2 diabetes
mellitus with a greater degree of insulin resistance and
a higher risk of cardiovascular events.

REFERENCES

1. Lotufo PA, Gaziano JM, Chae CU, Ajani UA, Moreno-John G,
Buring JE, et al. Diabetes and all cause coronary heart disease
mortality among US male physicians. Arch Intern Med 2001;161:
242-7.
2. Hu FB, Stampfer MJ, Solomon CG, Liu S, Willett WC, Speizer
FE, et al. The impact of diabetes mellitus on mortality from all
causes and coronary heart disease in women. Arch Intern Med
2001;161:1717-23.
3. Esmatjes E, Vidal J. Patología cardíaca de origen extracardíaco.
Repercusiones cardíacas de la diabetes mellitus. Rev Esp Cardiol
1998;51:661-70.
4. Barrett Connor EL, Cohn BA, Wingard DL, Edelstein SL. Why is
diabetes mellitus a stronger risk factor for fatal ischemic heart
disease in women than in men? The Rancho Bernardo Study.
JAMA 1991;265:627-31.
5. Bierman EL. Atherogenesis in diabetes. Arterioscler Thromb
1992;12:647-56.
6. Bonora E, Formentini G, Calcaterra F, Lombardi S, Marini F, Zenari L, et al. HOMA-estimated insulin resistance is an independent predictor of cardiovascular disease in type 2 diabetic subjects. Diabetes Care 2002;25:1135-41.
7. Liese AD, Mayer-Davis EJ, Haffner SM. Development of the
multiple metabolic syndrome: an epidemiologic perspective. Epidemiol Rev 1998;20:157-72.
48

Document downloaded from http://www.revespcardiol.org, day 27/05/2019. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

Gimeno Orna JA, et al. Metabolic Syndrome as a Cardiovascular Risk Factor in Patients With Type 2 Diabetes

8. Alberti KG, Zimmet PZ, for the WHO Consultation: Definition,
diagnosis and classification of diabetes mellitus and its complications. Part 1: Diagnosis and classification of diabetes mellitus,
provisional report of a WHO consultation. Diabet Med
1998;15:539-53.
9. World Health Organization Study Group on Diabetes Mellitus.
Technical report series 727. Geneva: WHO, 1985.
10. Isomaa B, Almgren P, Tuomi T, Forsén B, Lahti K, Nissén M, et
al. Cardiovascular morbidity and mortality associated with the
metabolic syndrome. Diabetes Care 2001;24:683-9.
11. Bonora E, Kiechl S, Willeit J, Oberhollonzer F, Egger G, Targher
G, et al. Prevalence of insulin resistance in metabolic disorders:
the Bruneck Study. Diabetes 1998;47:1643-9.
12. Lakka HM, Laaksonen DE, Lakka TA, Niskanen LK, Kumpusalo
E, Tuomilehto J, et al. The metabolic syndrome and total and cardiovascular disease mortality in middle-aged men. JAMA 2002;
288:2709-16.
13. Lehto S, Rönnemaa T, Pyörälä K, Laakso M. Cardiovascular risk
factors clustering with endogenous hyperinsulinaemia predict
death from coronary heart disease in patients with type II diabetes. Diabetologia 2000;43:148-55.
14. Isomaa B, Henricsson M, Almgren P, Tuomi T, Taskinen MR,
Groop L. The metabolic syndrome influences the risk of chronic
complications in patients with type II diabetes. Diabetologia
2001;44:1148-54.
15. Magro-López AM, Molinero de Miguel E, Sáez-Meabe Y, Narváez-Gofinondo I, Sáez de Lafuente-Chivite JP, SagastagoitiaGorostiza JD, et al. Prevalencia de los principales factores de
riesgo cardiovascular en mujeres de Vizcaya. Rev Esp Cardiol
2003;56:783-8.
16. Marrugat J, Solanas P, D’Agostino R, Sullivan L, Ordovas J,
Cordón F, et al. Estimación del riesgo coronario en España mediante la ecuación de Framingham calibrada. Rev Esp Cardiol
2003;56:253-61.
17. Verdecchia P, Angeli F. Séptimo informe del Joint National
Committee para la Prevención, Detección, Evaluación y Tratamiento de la Hipertensión Arterial: el armamento está a punto.
Rev Esp Cardiol 2003;56:843-7.
18. González-Juanatey JR, Mazón-Ramos P, Soria-Arcos F, BarriosAlonso V, Rodríguez-Padial L, Bertomeu-Martínez V. Actualiza-

49

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

ción (2003) de las Guías de Práctica Clínica de la Sociedad Española de Cardiología en hipertensión arterial. Rev Esp Cardiol
2003;56:487-97.
Rodríguez BL, Curb JD, Burchfiel CM, Huang B, Sharp DS, Lu
GY, et al. Impaired glucose tolerance, diabetes and cardiovascular disease risk factor profiles in the elderly. The Honolulu Heart
Program. Diabetes Care 1996;19:587-90.
Lehto S, Ronnemaa T, Haffner S, Pyorala K, Kallio V, Laakso M.
Dyslipidemia and hyperglycemia predict coronary heart disease
events in middle aged patients with NIDDM. Diabetes 1997;46:
1354-9.
Stamler J, Vaccaro O, Neaton JD, Wentworth D. Diabetes, other
risk factors, and 12-yr cardiovascular mortality for men screened
in the Multiple Risk Factor Intervention Trial. Diabetes Care
1993;16:434-44.
van Gaal L, Rillaerts E, Creten W, de Leeuw I. Relationship of
body fat distribution pattern to atherogenic risk factors in
NIDDM: Preliminary results. Diabetes Care 1988;11:103-6.
Dinneen SF, Gerstein HC. The association of microalbuminuria
and mortality in non insulin dependent diabetes mellitus. A
systematic overview of the literature. Arch Intern Med 1997;157:
1413-8.
Stehouwer CD, Nauta JJ, Zeldenrust GC, Hackeng WH, Donker
AJ, den Ottolander GJ. Urinary albumin excretion, cardiovascular
disease and endothelial dysfunction in non insulin dependent diabetes mellitus. Lancet 1992;340:319-23.
Wollesen F, Berglund L, Berne C. Insulin resistance and atherosclerosis in diabetes mellitus. Metabolism 2002;51:941-8.
Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults. Executive summary of the third report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III). JAMA 2001;
285:2486-97.
Birkeland KI, Kilhovd B, Thorsby P, Torjesen PA, Ganss R, Vaaler S, et al. Heterogeneity of non insulin dependent diabetes
expressed as variability in insulin sensitivity, beta cell function
and cardiovascular risk profile. Diabet Med 2003;20:37-45.
Marrugat J, Zamora A. Pronóstico de los pacientes diabéticos con
cardiopatía isquémica. Rev Esp Cardiol 2002;55:751-62.

Rev Esp Cardiol 2004;57(6):507-13

513

