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Summary. During the last decade, it has been shown that the metabolic syndrome and its
different components – arterial hypertension (AH), abdominal obesity (AO), diabetes mellitus
(DM), atherogenic hypertriglyceridemia (HTG), and/or low concentration of high-density
lipoprotein cholesterol (HDL-C)) – increase the risk of cardiovascular diseases. There is increasing
evidence that the incidence of the metabolic syndrome and the distribution of its components in
combinations in the general male and female population differ. The aim of our study was to
determine the incidence of the metabolic syndrome in men and women with acute ischemic
syndromes and to evaluate the distribution of the metabolic syndrome component combinations
in the presence of the metabolic syndrome.
Contingent and methods. The study included 2756 patients (1670 males and 1086 females)
with acute ischemic syndromes (1997 with myocardial infarction and 759 with unstable angina
pectoris), in whom all five components of the metabolic syndrome were assessed. Women were
significantly older than men (68.1±9.5 vs. 60.2±11.8 years, P<0.001). The metabolic syndrome
was found (according to modified NCEP III) in 1641 (59.5%) patients (in 70.2% of females and
in 52.6% of males, P<0.001). The most common components in both men and women were AH
and AO (94.0% vs. 95.9% and 86.4% vs. 84.5%, respectively). HTG was significantly more common
in men than in women (80.0% vs. 73.0%, P<0.001), while decreased HDL-C concentration was
more common in women (82.8% and 59.2%, P<0.001). The DM component, detected in more
than one-third of patients with acute ischemic syndromes, was significantly more common in
women than in men (39.2% vs. 33.1%, P<0.05). Combinations of three components were
significantly more common in men than in women, while combinations of four–five components
were more common in women (55.6% vs. 41.4%, P<0.001; and 58.6% vs. 44.4%, P<0.01). The
most common combination of three components in men was AH+AO+HTG and in women –
AH+AO+low HDL-C; the most common combination of four components in both men and women
was AH+AO+HTG+low HDL-C.
Conclusion. In the metabolic syndrome, the differences between the components of atherogenic
dyslipidemia in patients with acute ischemic syndromes were related to the patients’ gender:
men significantly more frequently had increased TG concentration and women – decreased HDLC concentration; this is the problem to be addressed in further studies of dyslipidemia.
Introduction
During the last decade, a number of clinical and
epidemiological studies have analyzed the pathogenesis, clinical course, and the risk of unfavorable outcomes of the metabolic syndrome (MS) consisting of
the main risk factors of ischemic heart disease (IHD) –
arterial hypertension (AH), abdominal obesity (AO),
diabetes mellitus (DM), and atherogenic dyslipidemia
(1). Numerous studies have showed that separate
components of MS are associated with increased risk
of IHD, and that a rise in the number of MS compo-

nents increases the incidence of cardiovascular events
following myocardial infarction (MI) (2–4). There is
growing evidence that the determination of MS component combinations is important in the evaluation of
the risk of IHD. It has been shown that the combination
of DM, AH, and AO increases the risk of first MI by
50% (5). So far, there has been no unanimous opinion
concerning the incidence of MS and the distribution
of its components in male and female population and
in patients with cardiovascular diseases (6–8).
The aim of our study was to determine the inci-
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dence of MS in men and women with acute ischemic
syndromes (AIS) and to evaluate the distribution of
MS component combinations in the presence of MS.

Results
The metabolic syndrome was significantly more
common in women than in men (70.2% vs. 52.6%,
P<0.001) (Fig. 1).
Characteristics of patients with MS
Women with MS and AIS were significantly older
as compared to men (mean age, 68.1±9.5 and 60.2±
11.8 years, respectively; P<0.001) (Table 1). The
number of women aged ≥65 years doubled that of men
of the same age (67.7% vs. 32.1%, P<0.001).
The majority of the patients had MI, and one-third
of the patients had UAP. One-fifth of the patients with
AIS had previous MI. One-half of men and women
with AIS had ≥70% stenosis of two-three coronary
arteries (CAs) in the presence of MS. Myocardial
revascularization was performed in 49.8% of men and
40.1% of women (P<0.01) during hospital phase of
AIS. Decreased left ventricular function (ejection
fraction <40%) was detected in similar number of men
and women (in 15.1% vs. 12.3%).
Characteristics of metabolic syndrome
components
In the presence of MS, the most common MS component among men and women with AIS was AH

Incidence of metabolic
syndrome, %

Contingent and methods
The study included 3530 patients who had AIS
during 2000–2005 and were treated at the Department
of Cardiology, Hospital of Kaunas University of Medicine. The following case history data were analyzed:
clinical examination, IHD risk factors, components
of MS, ECG, two-dimensional echocardiography,
coronary angiography, biochemical blood tests, as well
as the administered interventional or pharmacological
treatment. The information was stored and analyzed
in a computer database. A total of 2756 patients who
had all five components of MS (1670 males and 1086
females; mean age, 63±11 years) were selected for
the study. MS was diagnosed in 1641 (59.5%) patients
(878 males and 763 females).
MI diagnosis was based on the angina syndrome,
characteristic newly developed ischemic signs in the
ECG, and elevated troponin I concentration. Unstable
angina pectoris (UAP) was diagnosed in the presence
of newly developed ischemic changes in the ECG
without elevated of troponin I levels. MS was diagnosed based on the criteria set in the National Cholesterol Education Program (NCEP III, 2003). MS was
diagnosed in the presence of three and more MS criteria: AH, when systolic blood pressure was ≥130 mm
Hg or diastolic blood pressure was ≥85 mm Hg during
the inpatient treatment or when the patient used hypotensive drugs prior to developing AIS; AO, when waist
circumference in men was ≥102 cm and in women
was ≥88 cm; hypertriglyceridemia (HTG), when
fasting triglyceride concentration was ≥1.7 mmol/L;
decreased concentration of high-density lipoprotein

cholesterol (HDL-C) was <1.03 mmol/L in men and
<1.29 mmol/L in women, and DM history. Hyperglycemia (≥6.1 mmol/L) detected on hospitalization without diagnosed DM before AIS was not considered a
component of MS.
Differences between men and women were tested
using chi-square test for categorical variables. A P
value of ≤0.05 was considered significant. Computations were carried out using SPSS, version 12.0.

Metabolic syndrome

Fig. 1. The incidence of the metabolic syndrome in men and women
with acute ischemic syndromes
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Table 1. Characteristics of the contingent with acute ischemic syndromes
and metabolic syndrome (n=1641)

Characteristic

Men (n=878)
n

Mean age, years

%

60.2±11.3

Women (n=763)
n

P

%

68.1±9.5

<0.001

Age ≥65 years

282

32.1

516

67.7

<0.001

Previous myocardial infarction

208

23.7

153

20.1

NS

Q-wave myocardial infarction

362

41.2

281

36.8

NS

Non-Q-wave myocardial infarction

281

32.0

231

30.3

NS

Unstable angina pectoris

235

26.8

251

32.9

<0.01

Persistent atrial fibrillation

45

5.1

44

5.8

NS

Paroxysmal atrial fibrillation

57

6.5

55

7.2

NS

Non-fatal fibrillation

28

3.2

27

3.5

NS

Underwent coronary angiography

696

79.3

529

69.3

<0.001

one

256

36.8

173

32.7

NS

two-three

370

53.2

268

50.7

NS

CA stenosis <70%

50

7.2

59

11.2

<0.05

CA without stenoses

20

2.9

29

5.5

<0.05

Percutaneous transluminal coronary angioplasty

293

33.4

206

27.0

<0.01

Coronary artery bypass surgery

124

14.1

100

13.1

NS

Left ventricular hypertrophy

391/665

58.8

335/418

80.1

<0.001

Left ventricular ejection fraction <40%

128/847

15.1

91/737

12.3

NS

CA stenosis
≥70%

CA – coronary artery; NS – not significant.
(94.0% vs. 95.9%); the majority of men and women
also had AO (86.4% and 84.5%, respectively) (Fig. 2).
HTG was detected in more than three-fourths of
the patients with MS, and it was significantly more
common in men than in women (80.2% vs. 73.0%,
P<0.001), while reduced HDL-C concentration was
significantly more common in women than in men
(82.8% vs. 59.5%, P<0.001) in all age groups. DM
was found significantly more frequently in women
than in men (39.2% vs. 33.1%, P<0.05). There was
no significant difference in the incidence of DM
between men and women within age groups.
Combinations of three MS components were more
common in men than in women (55.6% vs. 41.4%,
P<0.001), while combinations of four components
were significantly more common in women than in
men (41.7% vs. 35.6%, P<0.05) (Fig. 3).
Five-component combinations were also significantly more common in women than in men (16.9%
vs. 8.8%, P<0.01).
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In total, 16 different combinations were determined, each containing from three to five MS components (Table 2). We found that the most common combination of three components in men was AH+AO+
+HTG and that in women – AH+AO+low HDL-C
(25.4% vs. 14.0%).
The most common four-component combination
was AH+AO+HTG+low HDL-C, and it occurred
more commonly in women than in men (27.3% vs.
20.6%, P<0.01).
Discussion
From the modern viewpoint, MS with its five major
IHD risk factors – increased insulin resistance, AH,
AO, HTG, and reduced HDL-C concentration – in
combinations of three or more components undoubtedly conditions the development of atherosclerotic
changes in arteries, the development of IHD, and
ischemic sequelae.
Many studies show that in addition to the main
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Fig. 2. The incidence of the metabolic syndrome components in men and women
with acute ischemic syndromes and metabolic syndrome
*Waist circumference: men ≥102 cm, women ≥88 cm. **Men <1.03 mmol/L, women <1.29 mmol/L.
MS – metabolic syndrome; TG – triglycerides; HDL-C – high-density lipoprotein cholesterol.

Number of MS components in combination

Fig. 3. The frequency of the metabolic syndrome combinations with different number of components
in men and women with acute ischemic syndromes and metabolic syndrome
MS – metabolic syndrome.
components of MS, there are other components
playing an equally important role in the development
of IHD. Such components are age, smoking, lifestyle
peculiarities, gender, genetic factors, low-density lipoprotein cholesterol β phenotype, reduction of endothelial function, increased activity of C-reactive protein, fibrinogen, lipoprotein (α), homocysteine, lowdensity lipoprotein cholesterol, uric acid, VII factor,

interleukin-6, and plasminogen activator inhibitor and
they are associated with pathogenesis of MS components. The incidence of factors that are MS components, the interrelationship between these factors, the
sequence of their development, their association with
other important IHD risk factors, and their impact on
the development of IHD have been analyzed in a number of clinical and epidemiological studies (2, 6–8).
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Table 2. The frequency of various metabolic syndrome component combinations in men
and women with acute ischemic syndromes and metabolic syndrome

Components of the metabolic syndrome
3 components (n=804)
AH+DM+AO
AH+DM+HDL-C
AH+DM+TG
DM+AO+HDL-C
DM+AO+TG
AO+TG+HDL-C
AH+AO+HDL-C
AH+AO+TG
AH+HDL-C+TG
DM+HDL-C+TG
4 components (n=631)
AH+DM+AO+HDL-C
AH+DM+AO+TG
DM+AO+HDL-C+TG
AH+AO+HDL-C+TG
AH+DM+TG+HDL-C
5 components (n=206)
AH+AO+DM+TG+HDL-C

Men (n=878)

Women (n=763)

n

n

%
55.6%

27
16
22
6
5
27
97
223
59
6

41.4%
3.1
1.8
2.5
0.7
0.6
3.1
11.0
25.4
6.7
0.7

23
18
13
3
0
20
107
68
61
3

35.6%
28
79
9.0
181
16

3.0
2.4
1.7
0.4
2.6
14.0
8.9
8.0
0.4
41.7%

3.2
9.0
1.0
20.6
1.8

55
27
5
208
23

8.8

129

8.8%
77

%

7.2
3.5
0.7
27.3
3.0
16.9%
16.9

P
<0.001
<0.05
<0.001
NS
NS
<0.05
NS
<0.001
<0.001
NS
NS
<0.05
<0.001
<0.001
NS
<0.01
NS
<0.001
<0.001

AH – arterial hypertension; AO – abdominal obesity (waist circumference: men ≥102 cm,
women ≥88 cm); TG – triglyceride concentration ≥1.7 mmol/L; HDL-C – high-density lipoprotein cholesterol
concentration (men <1.03 mmol/L, women <1.29 mmol/L); DM – diabetes mellitus; NS – not significant.
According to literature data, during the last decade,
there has been an increasing incidence of MS and morbidity from cardiovascular diseases in industrialized
countries, countries of the former Eastern block, and
in Southern and Southeast Asia. It has been contended
that the increasing incidence of MS components
results in the increasing morbidity from IHD (9, 10).
MS is detected in 20–40% of the general population
and in 30–65% of people with IHD (11–14).
MS is more common in men than in women (10,
15). The results of a 10-year study performed in Italy
showed that in 5898 men and 11354 women aged 35–
69 years and with no history of cardiovascular diseases, MS was detected in 34.6% of men and 21.2% of
women (6). However, other researchers claim that MS
is more common in women than in men or that its
incidence is more or less equally distributed between
both sexes. In the NHANES III study that included
8814 people aged ≥20 years, MS was found in a
similar percentage of male and female subjects (24%
vs. 24.4%) (16). According to the findings of a screening performed in 2001–2002 in Kaunas (Lithuania),
MS was detected in 19.4% of men and in 26.3% of
women, and in 34.2% of men and 39.7% of women
Medicina (Kaunas) 2008; 44(7)

with IHD (17). According to Feinberg et al., in patients
with AIS, MS was also found more common in women
than in men (18). Our findings showed that MS was
diagnosed in more than one-half of patients with AIS,
and it was significantly more common in women than
in men (70.2% vs. 52.6%, P<0.001). Higher incidence
of MS among women may have been caused by the
fact that women with AIS tended to be older than men
with the same condition.
During the last decade, much attention has been
paid not only to the prevalence of MS but also to the
impact that characteristics of MS components, their
number, and combinations exert on the prediction of
the cardiovascular risk in the general population and
in patients with IHD. According to the findings of the
PROCAM study, in 40–65-year-old men with DM,
there is an 8-fold risk of developing MI within 4 years
in those with DM and AH and 19-fold risk in those
with DM, AH, and dyslipidemia (19).
Literature quotes that more than one-half of
patients with IHD and MS have three MS components,
more than one-third of such patients have four MS
components, and around 10–15% – five MS components (20–22). According to the findings of our study,
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three components were detected in one-half of the
studied population and they were more frequently
detected in men than in women (55.6% vs. 41.4%,
P<0.0001), whereas four or five components were
more common in women than in men (41.7% vs.
35.6%, P<0.05; 16.9% vs. 8.8%, P<0.01).
The study of the general population in Poland,
involving 2329 subjects aged 18–90 years, found that
22.9% of the population studied had MS. The most
common MS components were AH and HTG (58.3%
vs. 50.1%), while AO, low HDL-C, and elevated blood
glucose levels were less common (28.0%, 22.3%, and
15.0%, respectively) (23). Anderson et al. found that
the most common components in patients with IHD
were AH, AO, and low HDL-C, while elevated
triglyceride concentration and DM were less common
(76.0%, 58.0%, 71.0%, 52.0%, and 40.0%, respectively) (24).
According to our findings, AH and AO in the presence of MS were detected in nearly all patients with
AIS; the majority of such patients had atherogenic
dyslipidemia, and one-third of them had DM. There
was no significant difference in the incidence of AH
and AO between males and females (94.0% and
95.9%; 86.4% and 84.5%, respectively). HTG was
more common in men than in women (80.2% vs.
73.0%, P<0.001), while low HDL-C and DM were
more common in women than in men (82.8% and
59.5%, P<0.001; 39.2% and 33.1%, respectively;
P<0.05).
Last year it was found that the most common
combination of three components in healthy men and
women was AH+AO+HTG (9.2% vs. 5.3%), and the
most common combination of four components was
AH+AO+HTG+low HDL-C (6.4% vs. 4.5%) (6, 25).
In our study, the combination AH+AO+HTG in the
presence of AIS and MS was more common in men
than in women (25.4% vs. 8.9%, P<0.001), while in
women the most common combination was AH+AO+
+low HDL-C, and this combination was more
common in women than in men (14.0% vs. 11.0%,
P<0.001). The combination of four components –

AH+AO+low HDL-C+HTG – occurred most frequently both in men and in women (27.3% vs. 20.6%).
The incidence of the five-component combination was
twice as common in women than in men (16.9% vs.
8.8%). We did not find any literature data presenting
the distribution of MS components in different
combinations in men and women with AIS. Therefore,
no comparison could have been performed.
The determination of differences in the incidence
of MS and the components of atherogenic dyslipidemia between men and women with AIS is an issue to
be dealt with in further studies, as is the determination
of the impact of these factors on cardiovascular risk.
Conclusions
1. In the majority of men and women with acute
ischemic syndromes and the metabolic syndrome, the
most common components were arterial hypertension
and abdominal obesity (94.0% and 95.9%, respectively; 86.4% and 84.5%, respectively); hypertriglyceridemia (≥1.7 mmol/L) was significantly more common
in men than in women (80.2% vs. 73.0%, P<0.001),
while low blood levels of HDL-C were more common
in women than in men (82.8% vs. 59.2%, P<0.001).
2. Diabetes mellitus was detected in more than onethird of the patients with acute ischemic syndromes,
and it was significantly more common in women than
in men (39.2% vs. 33.1%, P<0.05).
3. Combinations of three components were significantly more common in men, while combinations
of four and five components were more common in
women than in men (55.6% and 41.4%, P<0.001;
41.7% and 35.6%, P<0.05; 16.9% and 8.8%, P<0.01,
respectively).
4. The most common combination of three components in men was arterial hypertension + abdominal
obesity + hypertriglyceridemia, and in women – arterial hypertension + abdominal obesity + low levels
of HDL-C; the most common combination of four
components both in men and women was arterial
hypertension + abdominal obesity + hypertriglyceridemia + low levels of HDL-C.

Metabolinio sindromo komponentų ir jų derinių dažnumas
tarp vyrų ir moterų, susirgusių ūminiais išeminiais sindromais
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Santrauka. Per pastarąjį dešimtmetį pateikiama vis daugiau įrodymų, kad metabolinis sindromas bei atskiri
jo komponentai (rizikos veiksniai): arterinė hipertenzija, pilvinis nutukimas, cukrinis diabetas ir aterogeninė
dislipidemija, trigliceridai (trigliceridų koncentracijos padidėjimas ar (ir) didelio tankio lipidų koncentracijos
sumažėjimas) didina širdies ir kraujagyslių ligų riziką. Daugėja įrodymų, kad metabolinio sindromo dažnumas
bei jų komponentų pasiskirstymas bendrojoje populiacijoje yra skirtingas.
Darbo tikslas – nustatyti metabolinio sindromo dažnumą tarp vyrų ir moterų, susirgusių ūminiais išeminiais
sindromais, ir įvertinti komponentų pasiskirstymą deriniuose.
Tirtųjų kontingentas ir tyrimo metodika. Į studiją atrinkti 2756 ligoniai (1670 vyrų ir 1086 moterys), susirgę
ūminiu išeminiu sindromu (miokardo infarktu – 1997, nestabiliąja krūtinės angina – 759), kuriems buvo
įvertinti visi penki metabolinio sindromo komponentai. Moterys buvo reikšmingai vyresnės už vyrus (68,1±9,5
metų ir 60,2±11,8 metų, p<0,001). Metabolinis sindromas nustatytas (NCEP III) daugiau kaip pusei (59,5
proc.) susirgusiųjų (70,2 proc. – moterų ir 52,6 proc. – vyrų, p<0,0001). Dažniausi komponentai tiek vyrams,
tiek moterims buvo arterinė hipertenzija ir pilvinis nutukimas (94,0 proc. ir 95,9 proc.; 86,4 proc. ir 84,5
proc.). Hipertrigliceridemija reikšmingai dažniau buvo vyrams nei moterims (80,2 proc. ir 73,0 proc., p<0,001).
Cukrinio diabeto komponentas, nustatytas daugiau kaip trečdaliui susirgusiųjų ūminiu išeminiu sindromu,
buvo reikšmingai dažnesnis moterims nei vyrams (39,2 proc. ir 33,1 proc., p<0,05). Trys komponentai
reikšmingai dažniau buvo vyrams nei moterims, o keturi penki – moterims (55,6 proc. ir 41,4 proc., p<0,001;
58,6 proc. ir 44,4 proc., p<0,01). Dažniausias trijų komponentų derinys vyrams buvo arterinė hipertenzija+pilvinis nutukimas+trigliceridai, moterims – arterinė hipertenzija+pilvinis nutukimas+didelio tankio lipidų
koncentracija, o dažniausiai pasikartojantis keturių komponentų derinys vyrams ir moterims buvo arterinė
hipertenzija+pilvinis nutukimas+trigliceridai+didelio tankio lipidų koncentracijos sumažėjimas.
Išvada. Susirgusiųjų ūminiu išeminiu sindromu, esant metaboliniam sindromui, aterogeninės dislipidemijos
komponentų skirtumai susiję su lytimi: vyrams – reikšmingai dažniau nustatytas trigliceridų koncentracijos
padidėjimas, o moterims – didelio tankio lipidų koncentracijos sumažėjimas yra viena iš tolesnių dislipidemijos
tyrimų problemų.
Adresas susirašinėti: B. Šlapikienė, KMU Kardiologijos institutas, Sukilėlių 17, 50161 Kaunas
El. paštas: luksiene@kmu.lt

References
1. Saely ChH, Koch L, Schmid F, Marte T, Aczel S, Langer P, et
al. Adult Treatment Panel III 2001 but not International
Diabetes Federation 2005 criteria of the metabolic syndrome
predict clinical cardiovascular events in subjects who underwent coronary angiography. Diabetes Care 2006;29(4): 9017.
2. Nigam A, Bourassa MG, Fortier A, Guertin MC, Tardif JC.
The metabolic syndrome and its components and the longterm risk of death in patients with coronary heart disease. Am
Heart J 2006;151:514-21.
3. Tillin T, Forouhi NG, McKeigue PM, Chaturvedi N. The role
of diabetes and components of the metabolic syndrome in
stroke and coronary heart disease mortality in U.K. white and
African-Caribbean populations. Diabetes Care 2006;29:21279.
4. Kadota A, Hozawa A, Okamura T, Kadowak T, Nakmaura K,
Murakami Y, et al, for the NIPPON DATA research group.
Relationship between metabolic risk factor clustering and
cardiovascular mortality stratified by high blood glucose and
obesity. Diabetes Care 2007;30:1533-8.
5. Rosengren A, Hawken S, Ounpuu S, Sliwa K, Zubaid M,
Almahmeed WA, et al. Association of psychosocial risk factors
with risk of acute myocardial infarction in 11119 cases and
13648 controls from 52 countries (the INTERHEART study):
case-control study. Lancet 2004;364:953-62.
6. Giampaoli S, Palmieri L, Donfrancesco C, Panico S, Vanuzzo

Medicina (Kaunas) 2008; 44(7)

D, Cesana G, et al, on behalf of Research Group of the Progetto
CUORE. The metabolic syndrome: aetiology, identifying
criteria, pathologic anatomy, utility for CVD risk prediction –
data from the Progetto CUORE. Eur Heart J 2006,27(Suppl):
852.
7. Ford ES. The metabolic syndrome and mortality from cardiovascular disease and all-causes: findings from the National
Health and Nutrition Examination Survey II Mortality Study.
Atherosclerosis 2004;173(2):307-12.
8. 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(21):2709-16.
9. Nakatani D, Sato H, Sakata Y, Kinjo K, Mizuno H, Shimizu
M, et al, on behalf of Osaka Acute Coronary Insufficiency
Study (OACIS) Group. Clinical impact of metabolic syndrome
on cardiac events in survived patients with acute myocardial
infarction. Eur Heart J 2005;26(Suppl):440.
10. Balkau B. Epidemiology of the metabolic syndrome and the
RISC study. Eur Heart J 2005;7(Suppl D):D6-9.
11. Alexander CM, Landsman PB, Teutsch SM, Haffner SM;
Third National Health and Nutrition Examination Survey
(NHANES III); National Cholesterol Education Program
(NCEP). NCEP-defined metabolic syndrome, diabetes, and
prevalence of coronary heart disease among NHANES III participants age 50 years and older. Diabetes 2003;52(5):1210-4.

528

Remigijus Žaliūnas, Rimvydas Šlapikas, Rūta Babarskienė, et al.

12. Gustienė O, Šlapikas R, Klumbienė J, Sakalauskienė G,
Kubilius R, Bagdzevičiūtė S, et al. The prevalence of metabolic
syndrome in middle-aged in Kaunas population. Medicina
(Kaunas) 2005;41(10):867-76.
13. Boulon C, Lafitte M, Richeboeuf V, Paviot B, Pradeau V,
Coste P, et al. Prevalence of metabolic syndrome after acute
coronary syndrome and its prognostic significance. Am J
Cardiol 2006;98(11):1429-34.
14. Gorter PM, Olijhoek JK, Van Der Graaf Y, Algra A, Rabelink
TJ, Visseren FL; for the SMART study group. Prevalence of
metabolic syndrome in patients with coronary heart disease,
cerebrovascular disease, peripheral arterial disease or abdominal aortic aneurysm. Atherosclerosis 2004;173(2):361-7.
15. Espinola-Klein C, Rupprecht HJ, Bickel C, Post F, GenthZotz S, Lackner K, et al, for the AtheroGene Investigators.
Impact of metabolic syndrome on atherosclerotic burden and
cardiovascular prognosis. Am J Cardiol 2007;99(12):1623-8.
16. Ford ES, Giles WH, Dietz WH. Prevalence of metabolic
syndrome among US adults: findings from the third National
Health and Nutrition Examination Survey. JAMA 2002;
287(3):356-9.
17. Černiauskienė LR, Rėklaitienė R, Lukšienė DI, Domarkienė
S, Tamošiūnas A, Markevičienė L. Association of metabolic
syndrome with ischemic heart disease among middle-aged
Kaunas population. Medicina (Kaunas) 2005;41(5):435-41.
18. Feinberg MS, Schwartz R, Tanne D, Fisman EZ, Hod H,
Zahger D, et al. Impact of the metabolic syndrome on the clinical outcomes of non-clinically diagnosed diabetic patients with
acute coronary syndrome. Am J Cardiol 2007;99(5):667-72.

19. Assmann G, Schulte H. The Prospective Cardiovascular
Münster (PROCAM) study: prevalence of hyperlipidemia in
persons with hypertension and/or diabetes mellitus and the
relationship to coronary heart disease. Am Heart J 1988;
116(6):1713-24.
20. Savage PD, Banzer JA, Balady GJ, Ades PA. Prevalence of
metabolic syndrome in cardiac rehabilitation/secondary
prevention programs. Am Heart J 2005;149:627-31.
21. Bassand JP, Bauduceau B, Baleydier A, Ferlet JF, Paillasson
S, Baigts F. Prevalence of atherothrombosis in patients with
metabolic syndrome: insights from EXTRA registry including
7708 patients. Eur Heart J 2006;27(Suppl):384.
22. Ridker PM, Buring JE, Cook NR, Rifai N. C-reactive protein,
the metabolic syndrome, and risk of incident cardiovascular
events. Circulation 2003;107:391-7.
23. Bandosz P, Dorobantu M, Zdrojewski T, Badila E, Darabont
RO, Wyrzykowski B, et al. Prevalence of metabolic syndrome
in Poland and Romania – data from 2 identical representative
national surveys (SEPHAR and NATPOL PLUS). Eur Heart
J 2006;27(Suppl):383.
24. Anderson JL, Horne BD, Jones HU, Reyna SP, Carlquist JF,
Bair TI, et al. Intermountain Heart Collaborative (IHC) Study.
Which features of the metabolic syndrome predict the prevalence and clinical outcomes of angiographic coronary artery
disease? Cardiology 2004;101(4):185-93.
25. Liu J, Grundy SM, Wang W, Smith SC, Vega GL, Wu Z, et al.
Ten-year risk of cardiovascular incidence related to diabetes,
prediabetes, and the metabolic syndrome. Am Heart J 2007;
153(4):552-8.

Received 4 January 2008, accepted 12 June 2008
Straipsnis gautas 2008 01 04, priimtas 2008 06 12

Medicina (Kaunas) 2008; 44(7)

