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Abstract t 

OBJECTIV E E 
Patientss with metabolic syndrome have increased risk of cardiovascular events. The number 

off  patients with metabolic syndrome is rapidly increasing, and these patients often need 

revascularization.. However, only limited data are available on the effect of metabolic 

syndromee on restenosis in patients undergoing percutaneous coronary intervention (PCI). 

RESEARCHH DESIGN A N D M E T H O D S 
Too assess the role of metabolic syndrome in the development of restenosis, we performed 

ann analysis in a population of patients from the GENetic Determinants of Restenosis 

(GG FN DER) studv. The GENDER project, a multicenter prospective study, included 

consecutivee patients after successful PCI and was designed to study the predictive value 

off  various genetic and other risk factors for subsequent clinical restenosis, defined as 

targett vessel revascularization (TVR) or combined end point of death, myocardial 

infarction,, and TVR. This subpopulation of GENDER consisted of 901 patients, 448 

off  whom (49.7%) had metabolic syndrome. 

RESULT S S 
Onn multivariable Cox regression analysis, controlling for age, sex, previous myocardial 

infarction,, stent length, current smoking, and statin therapy, there was no association 

betweenn increased risk of TVR (hazard ratio 1.03 [95% CI 0.68 -1-57]) or the combined 

endd point (1.05 [0.71-1.55]) and the presence of metabolic syndrome. 

CONCLUSION S S 
Thiss studv demonstrates that metabolic syndrome is not associated with TVR or the 

combinedd end point after PCI. Furthermore, accumulating characteristics of mcta- bolic 

svndromee were neither associated with increased risk of TVR nor with the combined 

endd point. Therefore, PCI has equal beneficial results in patients with or without metabolic 

svn-- drome. This is important information in light of the pandemic proportion of 

metabolicc syndrome that the medical community wil l face. 
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Introduction n 

Cholesteroll  Education Program Hxpert Panel on Detection, Evaluation, and Treatment 

off  High Blood Cholesterol in Adults (ATP-III) has stressed the im- portance of targeting 

preventionn strate- gies for individuals with metabolic syndrome (1,2). Moreover, metabolic 

syndromee was recently found to be a predictor of 4-year cardiovascular risk only when 

itt was associated with significant angiographic coronary artery disease (CAD) (3). 

However,, the consequences of metabolic syndrome on clinical restenosis in patients 

whoo undergo percutaneous coronary intervention (PCI) and coronary stent placement 

remainn unknown. 

Clinicall  restenosis remains a problem after PCI. Diabetes and insulin resistance have 

alreadyy been shown to be independent predictors of early restenosis after coronary 

stentingg (4 — 6). However, only limited information is available on metabolic syndrome, 

ass a whole and its components, with regard to clinical restenosis. The aim of our 

studyy was to examine whether the presence of metabolic syndrome constitutes a risk 

factorr for clinical restenosis. 

Researchh design and methods 

Thee GENetic DEtermi- nants of Restenosis (GENDER) study was designed as a 

prospectivee multicenter follow-up study to evaluate various genetic risk factors in 

associationn with clinical restenosis. The study design has been re- ported previously 

(7).. In brief, patients were eligible for inclusion if they were successfully treated for 

stablee angina, non—ST-elevation acute coronary syndromes, or silent ischemia with 

PCI.. Patients treated for acute ST-elevation myocardial infarction were excluded. The 

overalll  inclusion period lasted from March 1999 until June 2001. To study the effect 

off  metabolic syndrome as a risk factor for restenosis, we determined the lipid profile 

(serumm triglyceride, serum total cholesterol, and serum HDL cholesterol levels) and 

fastingg serum subpopulation of patients for whom plasma was collected. The study 
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protocoll  conforms to the Declaration of Helsinki and was approved by the ethics 

committeess of the participating institutions. Written in- formed consent was obtained 

fromm each participant before the PCI procedure. 

Angioplastyy and stenting procedure Balloon angioplasty and intracoronary stenting 

weree performed with standard techniques using the radial or femoral ap- proach. The 

usee of intracoronary stents and additional medication, such as glyco- protein Ilb/III a 

inhibitorss was at the discretion of the operator. If a stent was implanted, patients 

receivedd either ticlo- pidine or clopidogrel for at least 1 month after the procedure, 

dependingg on local practice. Intracoronary brachytherapy or drug-eluting stents were 

nott used in this study. The total length of the stented segment and the minimal diameter 

off  the stents were calculated per patient. 

Dataa collection 

Att inclusion, medical history, symptoms of cardiovascular disease and risk factors, 

currentt and former smoking habits, the presence of vascular diseases in first- degree 

relatives,, and information about the use of current medical treatment of the patients 

weree collected. Furthermore, patients underwent a physical examina- tion that included 

measurementss of body weight, height, and blood pressure. Laboratory tests were 

performedd to deter- mine the lipid profile (serum triglyceride, serum total cholesterol, 

andd serum HDL cholesterol levels) and fasting serum glucose level. Blood was drawn 

beforee the PCI procedure. Serum cholesterol, glucose, and triglyceride levels were 

measuredd with a fully automated Hitachi 747 (Hitachi, Tokyo, Japan). HDL cholesterol 

wass determined with a turbidimetric assay on a Hitachi 911, and insulin was measured 

withh an immunoradiometric assay (Biosource, Nivelles, Belgium). BMI was calculated 

ass weight in kilograms divided by the square of height in meters. 

Follow-upp and study end points Patients were followed for at least 9 months. The primary 

endd point was the incidence of target vessel revasculariza tion (TVR) either by repeat 

PCII  or coronary artery bypass grafting, which was considered clinical restenosis. The 

secondaryy combined end point was defined as death presumably from cardiac causes, 

myocardiall  infarction not attributable to a coronary artery other than the target vessel, 
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andd TVR. An independent clinical events committee of experienced cardiogists adjudicated 

thee clinical events. The committee members did not review pa tients treated in their own 

center.. Events occurring within 1 month were classified and analyzed separately, because 

thesee events are more likely attributable to sub- acute stent thrombosis or occluding 

dissectionss and not to restenosis (7). 

Definition s s 

Patientss were defined as having metabolic syndrome by presence of three or more of 

thee following criteria: /) triglyceride level 1.7 mmol/1 (150 mg/dl); 2) HDL cho lesterol 

levell  > 1.04 mmol/1 (40 mg/dl) in men and > 1.3 mmol/1 (50 mg/dl) in women; 3) 

systolicc blood pressure > 130 mmHg and/or diastolic blood pressure > 85 mmHg; 4) 

obesity,, defined as BMI > 28.8 kg/m2, which was equivalent to a waist circumference 

off  102 cm in a cross- sectional study and similar to the BMI value (28.2 kg/m2) 

calculatedd in a regression of BMI on waist circumference in a large population of 

Scottishh men (8,9); and 5) fasting glucose level > 5.55 mmol/1 (100 mg/dl), above 

whichh patients have either pre-diabetes (impaired fasting glucose) or diabetes. This 

levell  was recendy established by the American Diabetes Association and suggested as 

thee new cut point for identifying the lower boundary to define an elevated glucose 

levell  as one criterion for the metabolic syndrome (1,2,10) 

Statisticall  methods 

Alll  data are presented as means + SD, unless stated otherwise. Time to the first clinical 

eventt was compared between (sub)groups of patients with the log-rank test. The prognostic 

valuee of clinical and procedural variables was assessed with the Cox proportional hazards 

model.. All event rates were calculated from Kaplan- Meier survival analysis. We used 

multivariablee Cox regression models to examine the association of metabolic syndrome 

withh the risk of TVR and the combined end point after adjustment for potentially 

confoundingg factors. The covariates included in the baseline multivariable model were 

age,, sex, previous myocardial infarction, stent length, current smoking, and statin therapy. 

Subgroupp analysis was performed in subgroups of patients with or without diabetes and 

forr men and women. A two-sided value of P>0.05 was considered statistically significant. 

Analysess were performed with SPSS for Windows version 11.5 (SPSS, Chicago, 1L). 
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Results s 

Thee GENDER study included 3,146 unselected consecutive pa- tients treated with 

successfull  PCI. Two of the four participating centers (Leiden University Medical Center 

andd Academic Hospital Maastricht) systemically collected extra blood samples to 

performm ad- ditional laboratory measurements to examine other predictors of 

restenosis.. In 901 patients, data were sufficient to estab- lish absence or presence of 

metabolicc syn- drome. Patients were followed for at least 9 months, except when a 

coronaryy event occurred. The overall follow-up of the pa- tients had a median duration 

off  9.6 months (interquartile range 3.9). Of these patients, 448 (49.7%) had metabolic 

syndromee (three or more of the five charac- teristics). Of the five characteristics used 

too define metabolic syndrome, the prevalence of increased blood pressure was highest 

(85.5%),, whereas increased BMI was the least prevalent characteristic (46.2%) (Table 

1).. The most common combination of metabolic abnormalities in the 448 patients 

withh metabolic syndrome (309 patients [69%]) was high tri- glyceride levels and high 

bloodd pressure. The presence of one or more components of the metabolic syndrome 

wass common in both sexes: 16.3% had one component, 29.6% had two components, 

26.9%% had three components, 15.9% had four components, and 7.0% had all five 

componentss with nents (see Table 4). Among the patients with diabetes in our cohort 

(//=140),, 5% had one component, 17.9% had two components, 32.9% had three compo-

nents,, 26.4% had four components, and 17.9% had all five components. 

Tablee 1. Prevalence of Metabolic Syndrome Characteristics 

Metabolicc Syndrome Metabolic Syndrome Metabolic Syndrome 
Characteristicc Absent N= 453 (50.3%) Present N=448 (49.7%) 

BMII  >28.8 kg/m2 37 (8.2%) 207 (46.2%) 
Triglyceridess > 1.7 mmol/1. 128 (28.3%) 370 (82.6%) 
HDLL cholesterol < 1.04 mmol/L men and 128 (28.3%) 324 (72.3%) 
<< 1.3 mmol/L women 
Systolicc BP >130 and diastolic BP >85 mm 1 Ig 273 (60.3%) 383 (85.5°/..) 
Fastingg glucose > 5.55 mmol/L 115 (25.4%) 329 (73.4%) 

BMI ;; body mass index, BP; blood pressure-
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Tablee 2. Baseline Characteristics by Metabolic Syndrome Status (N—901) 

Baselinee Characteristics: 
Age,, (y  SD) 
BMII  (kg/m2  SD) 
Femalee Sex (%) 
Diabetess Mellitus (%) 
Currentt Smoking (%) 
Familyy History of MI (%) 
Previouss MI (%) 
Previouss PTCA (%) 
Previouss CABG (%) 

Baselinee Medication: 
Beta-blockerr (%) 
Ca-antagonistt (%) 
Aspirin/ASAA (%) 
ACEE Inhibitors (%) 
Insulinn Therapy (%) 
Statinss (%) 

Angiographicc Data: 
Stentt placement (%) 
Totall  stent length (mm  SD) 

Biochemicall  data: 
ESR***  (mm/h, IQR) 
Totall  cholesterol (mmol/L, ) 
Fibrinogenn (g/l,  SD) 
Insulin***  (mU/1, IQR) 

Absent t 
N=453 3 

633 ) 
25.44 ) 

1277 (28) 
322 (7) 

800 (18) 
1500 (33) 
1744 (38) 
777 (17) 
599 (13) 

3455 (76) 
1999 (43) 
3699 (82) 
112(25) ) 
13(3) ) 

2311 (51) 

3766 (80) 
23.44 ) 

10.0(15) ) 
4.911 ) 
3.733 ) 

122 (9) 

Metabolicc syndrome 

Present t 
N=448 8 

611 ) 
28.77 ) 

1311 (29) 
1088 (24) 
944 (21) 
1599 (36) 
1833 (41) 
866 (19) 
633 (14) 

3633 (81) 
2211 (49) 
3700 (83) 
1077 (24) 
32(7) ) 

2655 (59) 

3733 (83) 
23.00 ) 

12.00 (20) 
5.011 ) 
3.822 ) 

200 (20) 

PP value 

0.003 3 
<0.001 1 
0.69 9 

<0.001 1 
0.21 1 
0.45 5 
0.45 5 
0.39 9 
0.64 4 

0.08 8 
0.10 0 
0.66 6 
0.77 7 
0.003 3 
0.014 4 

0.92 2 
0.53 3 

0.006 6 
0.32 2 
0.22 2 

<0.001 1 

**  p-value of the nonparametnc Mann-Whitney test, or chi-square test, **  ESR and insulin are 
presentedd as median with interquartile range (IQR) 

Ass expected, patients in whom metabolic syndrome was present were more likely to be 

younger,, to have diabetes, and to have increased BMI (Table 2). There was no significant 

differencee in the number of coronary stents placed between pa tients with metabolic 

syndromee (83%) compared with those without metabolic syndrome (80%). Patients with 

metabolicc syndrome received more statin therapy (P<0.014) and were more likely to be 

insulinn dependent (P<0.003). Regarding biochemical data, patients with metabolic syndrome 

hadd significantly higher erythrocyte sedimentation rates and insulin levels at baseline. 

Onn multivariable Cox regression analysis, there was an expected trend toward increased risk 

off  death and myocardial infarction in patients with metabolic syndrome compared witb 
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Tablee 3. Hazard Ratios of cardiovascular events according to presence of metabolic svndrome (n-901) 

Deathh of cardiac origin 
Deathh from other causes 
Deathh all causes 
MI I 
TVR R 
Combinedd endpoint ** 

Metabolicc Svndrome 
Absentt N (%) 

44 (0.9) 
33 (0.7) 
7(2) ) 

22 (0.4) 
455 (9.9) 
511 (11.3) 

Metabolicc Svndrome 
Presentt N ("'o) 

8(1.8) ) 
33 (0.7) 
11(3) ) 
6(1.3) ) 

477 (10.5) 
54(12.1) ) 

Hazardd Ratio* 
(95%% CI) 

2.522 (0.75 - 8.48) 
1.12(0.22-5.72) ) 
1.97(0.76-5.10) ) 

2.72(0.54-13.63) ) 
1.03(0.68-1.57) ) 
1.05(0.71-1.55) ) 

**  Adjusted for age, sex, previous MI , stent length, current smoking, and statin therapy, **  Combined 
endpointt was defined as death presumably from cardiac causes, MI not attributable to another coronary 
arteryy than the target vessel, and TVR either by repeat PCI or CABG 

thosee without; however, the results were not statistically significant (Table 3). Interestingly, 

theree was no association whatsoever between in- creased risk of TVR (hazard ratio [HR] 

1.033 [95% CI 0.68 -1.57]) or the combined end point (1.05 [0.71-1.55]) and the presence 

off  metabolic syndrome. The Kaplan-Meier curves are presented in Fig. 1. 

Inn the subgroup of patients with 0, 1, 2, 3, 4, or 5 metabolic syndrome— defining 

characteristics,, the incidence of TVR was 5,13,27, 27,13, and 7, respectively (P—0.77) 

(Tablee 4). On multivariable Cox regression analysis, there was no significant increase in 

0,33 i 

0,25--

SS 0,2 
re re 
n n o o 
b. . 

9-- 0,15 
% % 
l --
EE 0,1 
3 3 
O O 

0,05 5 

noo MS 
S S 

J J 

—i i 

12 2 

Monthss since PCI 

Figur ee 1. Kaplan-Meier curve of the cumulative probability of TVR. 

syndrome;; , patients without metabolic svndrome. 

patientss with metabolic 
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0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
Overalll  ANOVA 

399 (4.3) 
1477 (16.3) 
2677 (29.6) 
2422 (26.9) 
1433 (15.9) 

633 (7.0) 

55 (5.4) 
133 (14.1) 
277 (29.3) 
277 (29.3) 
133 (14.1) 

77 (7.6) 
P=0.77 7 

Tablee 4. Hazard Ratios of TVR and clinical restenosis according to presence of accumulating 
characteristicss of metabolic syndrome 

Numberr of Metabolic Patients TVR Hazard Ratio*  Combined Hazard Ratio * 
Syndromee Characteristics 901 (%) 92 (%) (95% CI) Endpoint **  (95% CI) 

1055 (%) 

11 6 (5.7) 1 
0.611 (0.22-1.71) 14 (13.3) 0.55 (0.21-1.44) 
0.688 (0.26-1.76) 31 (29.5) 0.66 (0.27-1.57) 
0.799 (0.30-2.05) 32 (30.5) 0.78 (0.33-1.87) 
0.522 (0.19-1.46 14 (13.3) 0.47 (0.18-1.23) 
0.799 (0.25-2.50) 8 (7.6) 0.76 (0.26-2.18). 

P=0.81 1 

**  Adjusted for age, sex, previous MI , stent length, current smoking, and statin therapy, **  Combined endpoint 
wass defined as death presumably from cardiac causes, MI not attributable to another coronary artery than 
thee target vessel, and TVR either by repeat PCI or CABG 

riskk of TVR in patients with metabolic syndrome or any number of its com- ponents 

comparedd with patients without metabolic syndrome or with no characteris tics of 

metabolicc syndrome. 

Wee performed subgroup analysis to evaluate risk analysis of metabolic syndrome in 

subgroupss of patients with or without diabetes. The adjusted HR for TVR was 2.83 

(95%% CI 0.62-12.69, P=0.17) in the subgroup of patients with diabetes, whereas the 

HRR was 0.84 (0.52-1.35, P=0.47) in the group of patients without diabetes. This 

differencee in HR was, however, not significant (P=0.15). The same result was obtained 

forr the combined end point (overall P=0.12). When we analyzed the difference in 

TVRR risk for men compared with women, we found that the HR for TVR was 0.99 

(0.61-1.58,, P 0.99) for men and 0.87 (0.42-1.84, P=0.72) for women. This difference 

inn HR was also not significant (P=0.85). 

Conclusions s 

Previously,, patients with metabolic syndrome have been shown to have higher 

prevalencee of angiographic CAD and to have higher cardiovascular risk only when 

associatedd with significant angiographic CAD (3,5,11). However, the effect of metabolic 
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syndrome,, present in a rapidly increasing patient population, on clinical restenosis in 

patientss undergoing PCI and coronary stent placement was thus far unknown. The 

resultss of our prospective follow-up study of patients who underwent PCI demonstrate 

thatt metabolic syndrome is neither associated with TVR nor with the combined end 

point.. Further- more, accumulating characteristics of metabolic syndrome were neither 

associatedd with increased risk of TVR nor with the combined end point. Similar to a 

previouss study showing increased risk for cardiovascular disease (3) in patients with 

metabolicc syndrome compared with those without, we observed an expected trend to-

wardd increased risk of death and myocardial infarction; however, the results were not 

statisticallyy significant because of the low number of instances of death and myocardial 

infarctionn on follow-up. 

Off  the various components of meta- bolic syndrome, the presence of diabetes has 

beenn shown to be associated with in- creased risk of restenosis after PCI and coronary 

stentt placement (12). However, a recent meta-analysis showed that, although the 

publishedd literature suggests that diabetes is a risk factor for restenosis in patients 

afterr PCI and coronary stent placement, this effect is overestimated because it is pardy 

relatedd to the older age of the patients, which is an important factor for restenosis 

(13).. In our study, the mean age of our population with metabolic syndrome was 

lowerr than that for those with- out metabolic syndrome. Because age has been found 

too be a confounding factor of metabolic syndrome, we have controlled for age in the 

multivariablee analysis; however, a residual protective effect of younger age in the patients 

withh metabolic syndrome cannot be fully excluded. Furthermore, in the recent meta-

analysiss (13), rates of restenosis were higher in patients treated with insulin, which in 

turn,, may be a marker for disease duration and severity (14,15). However, in our study, 

despitee an increased frequency of insulin therapy among our patients with metabolic 

syndrome,, there was no difference in risk of clinical restenosis between patients with 

metabolicc syndrome with or without insulin therapy. 

Previously,, we have reported that in the G E N D ER population, diabetes is in- deed an 

independentt predictor for clinical restenosis (7). However, in the present study, metabolic 

syndromee did not seem to be a similar risk for restenosis. One of the reasons for this 

couldd be that the presence of diabetes is only one of the five criteria used to define 

metabolicc syndrome and only 24% of the patients with metabolic syndrome had overt 

180 0 



Metabolicc Syndrome and Restenosis 

diabetess in our population. Moreover, our reference group or the group without metabolic 

syndromee also had 7% of patients with diabetes, which could have further minimized 

anyy HR conferred by diabetes in the group with metabolic syndrome. Therefore, we 

wouldd like to present the hypothesis that although the presence of diabetes along with 

oldd age is a risk factor for restenosis, the presence of metabolic syndrome per se is not 

associatedd with an increased risk of clinical restenosis. 

Limitation ss of the study 

Onee of the limitations of our study is that we did not have waist circumference as per 

criteriaa of ATP-III . Therefore, we substituted waist circumference with a variable of 

obesityy defined by BMI > 28.8 kg/ m2. This cutoff was equivalent to a waist circumference 

off  102 cm in a cross- sectional study and similar to the BMI value (28.2 kg/m2) calculated 

inn a regression of BMI on waist circumference in a large population of Scottish men 

(8,9).. Furthermore, we cannot exclude the possibility of some misclassification bias on 

thee presence or absence of some of the components of metabolic syndrome due to 

effectivee pharmacological therapy at the time of diagnosis. Of note, the presence or 

absencee of statin therapy did not influence restenosis rates. 

Inn conclusion, the results of this prospective follow-up study of patients who underwent 

PCII  demonstrate that metabolic syndrome is associated with neither TVTl nor with 

thee combined end point. Furthermore, accumulating characteristics of metabolic 

syndromee were not associated with increased risk of TVR or the combined end point. 

Therefore,, PCI is an option to treat symptomatic CAD in patients with metabolic 

syndromee as well as in patients without metabolic syndrome. This is important 

informationn in light of the pandemic proportion of metabolic syndrome that will 

confrontt the medical community7. 

Acknowledgments s 

P.S.M.. is supported by Grant 99.210 from the Netherlands Heart Foundation and a 

grantt from the Interuniversity Cardiology Institute of the Netherlands (ICIN). J.W.J. is 

181 1 



Chapterr 11 

ann Established Clinical Investigator of the Netherlands Heart Foundation (2001 D 

032).. We thank the following members of the clinical event committee for their 

contribution:: J. J. Schipperheyn, MD, PhD; J.W. Viersma, MD, PhD; D Duren, MD, 

PhD;; and J. Vainer, MD. 

References s 

1.. Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults: Executive 

Summaryy 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) . 

JAMAJAMA 285: 2486 -2497, 2001 

2.. Grundy SM, Brewer HB Jr, Cleeman JI, Smith SC Jr, Lenfant C: Definition of met- abolic syndrome: 

reportt of the National Heart, Lung, and Blood Institute/Ameri- can Heart Association conference on 

sci-entificc issues related to definition. Circulation 109:433- 438, 2004 

3.. Marroquin OC, Ki p KE, Kelley DE, Johnson BD, Shaw LJ, Bairey Merz CN, Sharaf BL, Pepme CJ, 

Sopkoo G, Reis SE: Metabolic syn- drome modifies the cardiovascular risk as- sociated with angiographic 

coronaryy artery disease in women: a report from the Worn- en's Ischemia Syndrome Evaluation. Circu-

lationlation 109:714 -721, 2004 

4.. Cutlip D E, Chauhan MS, Bairn DS, Ho KK , Popma JJ, Carrozza JP, Cohen DJ, Kuntz RE: Clinical 

restenosiss after coronary stenting: perspectives from multi- center clinical trials. J Am Coll Cardiol 40: 

2082-2089,, 2002 

5.. Pache J, Kastrati A, Mehilli J, Schuhlen H, Dotzer F, Hausleiter J, Fleckenstein M, Neumann FJ, Sattelberger 

U,, Schmitt C, Muller M, Dirschinger J, Schomig A: In- tracoronary stenting and angiographic results: strut 

thicknesss effect on restenosis outcome (ISAR-STEREO-2) tna.\. J Am Coll Cardiol 41:1283-1288, 2003 

6.. Piatti P, Di Mario C, Monti LD, Fragasso G, Sgura F, Caumo A, Setola E, Lucotti P, Galluccio E, Ronchi 

C,, Origgi A, Zavaroni I, Margonato A, Colombo A: Association of insulin resistance, hyperleptinemia, 

andd impaired nitric oxide release with in- stent restenosis in patients undergoing coronary stenting. Circulation 

108:2074-2081,2003 3 

7.. Agema WRP, Monraats PS, Zwinderman AH, de Winter RJ, Tio RA, Doevendans PAFM, Waltenberger J, 

dee Maat MPM, Frants RR, Atsma DE, van dcr Laarse A, van der Wall EE, Jukema JW: Current PTCA 

practicee and clinical outcomes in the Netherlands: the real world in the pre- drug-eluting stent era. Eur 

HeartHeart J 25:U63-\ 170, 2004 

8.. Lean ME, Han TS, Morrison CE: Waist circumference as a measure for indicating need for weight 

management.. fiM/311: 158-161,1995 

9.. Sattar N, Gaw A, Scherbakova O, Ford I, O'Reilly DS, Haffner SM, Isles C, Macfar- lane PW, Packard CJ, 

Cobbee SM, Shep- herd J: Metabolic syndrome with and without C-reactive protein as a predictor of 

coronaryy heart disease and diabetes in the West of Scotland Coronary Prevention Study. Circulation 

108:414-419,2003 3 

10.. Genuth S, Alberti KG, Bennett P, Buse J, Defronzo R, Kahn R, Kitzmiller J, Knowler WC, Lebovitz H, 

Lernmarkk A, Nathan D, Palmer J, Rizza R, Saudek C, Shaw J, Stef- fes M, Stern M, Tuomilehto J, Zimmet 

P:: Follow-up report on the diagnosis of dia- betes mellitus. Diabetes Care 26:3160 -3167, 2003 

11.. AndersonJL, Home BD, Jones HU, Reyna SP, Carlquist JF, Bair TL, Pearson RR, Lappe DL, Muhlestcin 

JB:: Which features of the metabolic syndrome predict the prevalence and clinical outcomes of an-

giographicc coronary artery disease? Car- diology 101:185—193, 2004 

182 2 



Metabol icc Syndrome and Restenosis 

12.. West N E, Ruygrok PN, Disco CM, Web- ster MW, Lindeboom WK, O'Neill WW, Mercado NF, Serruys 

PW:: Clinical and angiographic predictors of restenosis after stent deployment in diabetic patients. Cir-

culationculation 109:867- 873, 2004 

13.. Gilbert J, Raboud J, Zinman B: Meta-anal- ysis of the effect of diabetes on restenosis rates among 

patientss receiving coronary angioplasty stenting. Diabetes Care 27:990 -994, 2004 

14.. UK Prospective Diabetes Study (UKPDS) Group: Intensive blood-glucose control with sulphonylureas 

orr insulin compared with conventional treatment and risk of complications in patients with type 2 diabe-

tess (UKPDS 33). Lancet 352:837- 853,1998 

15.. Turner RC, Cull CA, Fnghi V, Holman RR: Glycemic control with diet, sulfonyl- urea, metformin, or 

insulinn in patients with type 2 diabetes mellitus: progressive requirement for multiple therapies (UK- PDS 

49):: U.K Prospective Diabetes Study (UKPDS) Group. JAMA 281:2005-2012,1999 

183 3 



L, , 


