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Abstract
Aims: Few data document trends in cardiovascular (CV) risk-factors in patients with or without previous 
symptomatic CV disease. We assessed the prevalence and trends in (non) modifiable CV risk-factors, and the 
use of cardioprotective therapies in patients enrolled in coronary stent trials.

Methods and results: This analysis included prospective data on 10,253 mainly European adults who were 
enrolled in 32 coronary stent studies between 1995 and 2006. Data was collected at the time of enrolment 
using a standardised patient clinical record form, and was analysed by considering three consecutive time 
periods: 1995-1997 (I), 1998-2002 (II) and 2003-2006 (III) rendering approximately equal numbers per 
period. Overall the proportion of active smokers remained constant (Period I to III: 28%, 27%, 21%, p=0.45), 
however the proportion increased in females below 50 years (about 2%/ year, R.RR: 1.20, P: 0.05 period III 
versus I). Prevalent diabetes increased (16%, 17%, 25%; p=0.029). The prevalence of a body-mass index 
(BMI) ≥25 kg/m² was high, but no trend was observed (69%, 68%, 70%; p=0.24). The proportion of patients 
with elevated blood pressure (i.e., ≥140/90 mmHg, in diabetes ≥130/80 mmHg) remained unchanged (55%, 
50.%, 53%; p=0.22), despite an increase in the number of patients taking anti-hypertensive agents (84%, 
89%, 90%; p=0.30). Conversely, the proportion of patients with elevated total cholesterol (i.e., ≥4.5 mmol/L) 
decreased (80%, 66%, 52%; p=0.002), which was consistent with the increase in patients taking lipid lower-
ing drugs (32%, 62%, 69%; p=0.083). The portion of patients reaching therapeutic targets for blood lipids 
improved, but no improvement was seen in blood pressure control (p=0.29).

Conclusions: There is an unmet clinical need in primary and secondary CV prevention in Europe. Patients 
requiring PCI are an important target population in whom lifestyle changes and aggressive secondary preventa-
tive measures should be aimed. Ultimately PCI should open the door towards optimising secondary prevention.
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Introduction
Atherosclerosis and coronary thrombosis are a major cause of pre-
mature death worldwide, and are an important source of loss of 
disability-adjusted life years.1-3 As its clinical consequences are 
highly relevant for patients and society, so are the benefits of pre-
vention. Effective prevention involves a strategy based on the 
knowledge of a population’s attributable risk, which itself is prone 
to variation as the prevalence of several risk factors may fluctuate 
within a population over time.4

Patients with established atherosclerotic cardiovascular disease 
(CVD) (coronary artery disease [CAD], cerebrovascular disease, 
and peripheral arterial disease [PAD]) are at particular risk of recur-
rent nonfatal and fatal cardiovascular (CV) events.5

The EUROASPIRE study group applied a cross-sectional design to 
assess trends in modifiable cardiovascular risk factors and medical treat-
ment in CVD patients from 1995-96, 1999-2000, and 2006-07 in selected 
geographical areas and hospitals in Europe. The results were discouraging, 
and revealed a continuing gap between the standards set by guidelines on 
secondary cardiovascular risk prevention, and the results achieved in clini-
cal practice.6 As per design, the EUROASPIRE surveys focussed on sec-
ondary prevention in routine clinical practice patients. We aimed to support 
the EUROASPIRE findings in the clinical trial setting, together with 
simultaneously addressing the aspect of primary prevention.

The prevalence of baseline demographics and the CV-risk profile 
of patients included in stent investigations is influenced by specific 
study inclusion and exclusion criteria, changes in the prevalence of 
CV-risk factors and related therapy, and may or may not mirror 
trends reported in routine clinical practice. This information is 
important when considering differences between trial results and 
extrapolations with routine clinical practice.

We conducted a retrospective analysis of prospectively collected 
data from stent trials conducted mainly in Europe by an Academic 
Research Organisation (ARO) over the last two decades focusing 
on modifiable CV-risk factors and medical treatment. The aim of 
the present investigation was to analyse apparent variations in over-
all CV-risk over time in this specific patient population.

Methods
STUDY POPULATION AND DATA COLLECTION
We analysed the baseline data sets of 10,253 patients, with angio-
graphic proven obstructive atherosclerotic CAD, enrolled in one of 
32 prospective, randomised native coronary stent trials conducted 
predominantly in Europe by a single independent ARO (Cardialy-
sis, Rotterdam, The Netherlands) between 1995 and 2006 (last 
patient in 10/2006) All trials except two were registered in the Clin-
icalTrials.gov database [ClinicalTrials.gov]. A summary of all trials 
included in the current analysis, together with their inclusion and 
exclusion criteria are presented in Appendices 1 and 2, respectively. 
Detailed trial information and trial results are available elsewhere. 
Individual databases were managed by Cardialysis, Rotterdam, The 
Netherlands who conducted systematic audits and quality checks.

We addressed trends in the prevalence of diabetes and individual 
modifiable CV risk factors, together with the presence of estab-

lished symptomatic atherosclerotic peripheral or cerebral arterial 
disease. Modifiable CV-risk factors considered in this analysis con-
sisted of current smoking, systolic blood pressure (SBP), body 
mass index (BMI) and hypercholesterolaemia. Patients were 
classified as to their gender and age (men: 65 years or older; women 
70 years or older). The cut-offs for age were arbitrary set consider-
ing the relation between age and cardiovascular disease in men and 
women with or without diabetes.7 The standard case record form 
(CRF) did not record the participants’ level of physical activity.

The use of cardioprotective drugs such as cholesterol lowering 
medications (statins, fibrates), antiplatelet drugs (clopidogrel, ticlopi-
dine, aspirin), anti-hypertensive agents (beta-blockers, calcium 
antagonists, angiotensin-converting enzyme [ACE] inhibitors/angio-
tensin receptor blockers, diuretics) and any diabetic treatment prior to 
randomisation was systematically recorded. Information on contra-
indications against the use or reasons for stopping or specific cardio-
protective drugs could not be captured from the data base.

Each individual study was approved by the appropriate local reg-
ulatory and ethics committee of the participating trials. All partici-
pants provided informed consent before taking part in each of the 
individual studies.

DEFINITIONS
Information about the patient’s previous history of coronary or 
other atherosclerotic disease, reported medication, and baseline 
CV-risk factors were obtained via a standardised patient CRF used 
by the ARO in all stent trials, thus enabling the following defini-
tions to be used in the current analysis:

Current smoking was defined as the consumption of an average of 
at least five cigarettes per day within the month prior to enrolment.

Prevalent diabetes mellitus was defined as a fasting serum glucose 
level ≥7.0 mmol/l (126mg/dl), non-fasting glucose level ≥11.1 mmol/l 
(200 mg/l), or a patient indicating a previous diagnosis of diabetes 
mellitus made by a physician, or the current use of diabetes medica-
tion. Diabetes treatment was specified: exercise/diet only, treatment 
with oral hypoglycaemic agents, or treatment with insulin.8

Prevalent hypertension was defined as a seated systolic (SBP) 
≥140 mmHg and a diastolic (DBP) ≥90 mmHg, (except among 
patients with diabetes in whom this was defined as BP >130/80 mmHg). 
Patients were further stratified as “optimal” if mean SBP was <120 and 
diastolic pressure <80 mmHg, as “normal” if mean SBP was <130 mm 
Hg/DBP was 80-84 mm Hg and “high normal” if SBP 130-139 mmHg/
DBP 85-89 mmHg.9 If the systolic and diastolic pressure readings 
belonged to different categories, the higher of the two readings was 
used to assign the blood-pressure category.

Body mass index was calculated as weight in kilograms divided 
by the square of height in meters. Patients were considered to be of 
normal weight, overweight or obese if their respective BMI’s were 
<25, 25≤ and <30, or ≥30.10

Established, symptomatic CVD5 consisted of one or more of the fol-
lowing criteria: history of unstable angina with documented obstructive 
CAD, history of percutaneous coronary intervention (PCI), history of 
coronary artery bypass grafting, or previous myocardial infarction (MI). 
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Documented cerebrovascular disease consisted of a hospital or neu-
rologist’s report with the diagnosis of transient ischaemic attack or 
ischaemic stroke. Documented PAD consisted of a history of intermit-
tent claudication together with a previous and related intervention, 
such as angioplasty, stenting, atherectomy, peripheral arterial bypass 
graft, or other vascular intervention including amputation.

Prior MI was defined as either a self-reported history of physi-
cian diagnosed MI, or a history of MI identified on the baseline 
electrocardiogram, which was characterised by the presence of a 
major Q-wave or a minor Q-wave with ischaemic ST-T changes.

STATISTICS
We considered three consecutive study periods: 1995-1997 (Period I), 
1998-2002 (Period II) and 2003-2006 (Period III), rendering 
approximately equal numbers of patients per study period. The time 
period refers to the starting date of the study. We respected the time 
periods used in the EUROASPIRE program.6

Analyses were done applying the method of Generalised Estimated 
Equations (GEE) with a Poisson distribution, a logarithmic link, model-
ling the study period either as factor or as a covariate.11 By taking the 
study level as a random factor, using patients as replicates, nested within 
the study we acknowledge patients within a study form a more homoge-
neous group than between studies. This model also allowed to accom-
modate for “ignorable” missing data.12 An exchangeable working 
correlation matrix was used to apply the GEE methodology. For the pur-
pose of this analysis baseline values from stent investigations, recorded 
in the database, were grouped into higher level terms. In the case that a 
patient scored positively on one of the lower level terms, he or she 
became member of the higher level term, otherwise the existence of one 
variable that showed that the patient did not belong to the higher level 
term was sufficient to exclude him/her from membership, even in the 
presence of missing data on other lower level terms. This strategy was 
used to minimise the loss of data, however, this may have led to some 
underestimation when calculating the prevalence percentages of these 
high level terms (e.g., statins and fibrates were grouped into the class of 
lipid lowering drugs). Patients were classified into using lipid lowering 
drugs when they reported using at least one of the drugs. In the case that 
there was no information at all about any drug in this class they were clas-
sified as missing, in all other cases they were classified as using no lipid 
lowering drug at all. This strategy was used for all grouped variables.

With this approach, the estimated regression coefficients were 
identical to those obtained using ordinary logistic regression, but 
the standard errors were adjusted to account for the clustered data 
structure. All tests were 2-sided, p-values were not used to reject 
null hypotheses, and they are only shown to inform the reader on 
the probability level of a given outcome.

Results are summarised as relative risks for study periods 1998-
2002 (RR1) and 2003-2006 (RR2) both with respect to the 1995-
1997 period. Trends are calculated by using the time period as a 
covariate into the GEE model.

Statistical analyses and graphics were produced with assistance 
of a commercially available statistical software package (SAS ver-
sion 8.2; SAS, Cary, NC, USA)

ROLE OF THE FUNDING SOURCE
The sponsors of the individual trials had no role in this study design, data 
collection, data analysis, data interpretation, or writing of the report. The 
corresponding author had full access to all the data in the study and had 
final responsibility for the decision to submit for publication.

Results
Between February 1995 and 2006, 10,253 patients (male: 76%) 
were pooled from 32 coronary stent trials in patients with obstruc-
tive CAD. The mean age of patients included in the analysis was 
respectively 60.1, 60.6 and 62.0 years for time Periods I, II, and III 
(Table 1). Tables 2-4 show the frequency and distribution of the 
modifiable CV-risk factors over the study periods in relation to 
patient age, gender, medical history of CV disease, and treatment. 
Relative changes between consecutive time periods, taking Period I 
as a reference, are expressed as relative risks, and are shown in 
Table 5, together with trends over the 12 year study period.

Overall the proportion current smokers did not differ between 
time periods (p trend: 0.45), not even in the subgroup of patients 
with known CVD (p trend: 0.43) Tables 2 and 5. There was a 
decrease in male smokers over time which was consistent in all age 
categories, however this trend was offset by an increase in the pro-
portion of women smokers aged less than 50 years (Figure 1).
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Figure 1. A) Percentage current female smokers and 95% confidence 
interval by age and study period; B) Percentage current male 
smokers  and 95% confidence interval by age and study period.
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Mean body weight respectively was 78.3, 78.8, and 78.7 kilo-
gram for periods I, II and III. The overall proportion of obese and 
overweight patients did not show a trend over time, not even in the 
patient group with history of CV disease (Table 5). There was a pos-
sible increase however, in the proportion of overweight women 
(p trend: 0.15), whilst the proportion of obese women remained 
much the same (Table 2). The proportion of obese women was 
higher than obese men throughout the study period.

Only three fifth of patients in all three periods had their BP below 
target levels (respectively: 55%, 50%, 53%), and most compelling this 

occurred in only half of the patients with established CVD (respec-
tively: 51%, 52%., 51%; p trend: 0.56 ) Table 3, 3B, Appendix 2,  and 
Table 5. Of those patients taking BP lowering drugs, although not nec-
essarily taken as anti-hypertensive treatment, the proportion that 
achieved the SBP target of <140/90 mm Hg (<130/80 mm Hg in 
patients with diabetes) did not differ over time (period I: 47%, period 
II:49%, period III: 47%; p=0.53; Tables 3 and 5). The proportion of 
hypertensive patients not taking blood-pressure-lowering treatment 
declined over time (respectively: 19%, 10%, 9.0%%; p=0.21). 
Overall, the proportion of patients with a raised total blood cholesterol 

Table 1. Prevalence of cardiovascular risk factors expressed as counts and percentages*

    1995-1997 1998-2002 2003-2006 Total
Age
 

>70 (Women), >65 (Men) 1287 (29%) 684 (31%) 998 (34%) 2969

≤70 (Women), ≤65 (Men) 3189 (71%) 1548 (69%) 1920 (66%) 6657

Sex
 

Men 3486 (78%) 2162 (76%) 2164 (74%) 7812

Women 1010 (22%) 675(24%) 754 (26%) 2439

SBP (mmHg)
 
 
 

SBP<120 798 (28%) 909 (32%) 893 (31%) 2600

 120≤SBP<130 539 (19%) 518 (18%) 559 (19%) 1616

 130≤SBP<140 495 (17%) 544 (19%) 550 (19%) 1589

 SBP≥140 1043 (36%) 856 (30%) 898 (31%) 2797

Total cholesterol  ≤4.5 mmol/L 2852 (63%) 1793 (63%) 2458 (84%) 7103

 >4.5 mmol/L 1645(37%) 1045 (37%) 460 (16%) 3150

BMI  <18 9 (3%) 13 (5%) 10 (4%) 32

 18≤BMI<25 870 (31%) 886 (32%) 836 (29%) 2592

 25≥BMI<30 1356 (48%) 1290 (46%) 1375 (48%) 4021

 BMI≥30 610 (21%) 598 (21%) 636 (22%) 1844

Diabetes mellitus 701 (16%) 496 (17%) 732 (25%) 1929

Current smokers 1103 (28%) 769 (27%) 650 (22%) 2522

*Percentage relative to the study period; SBP: systolic blood pressure; BMI: body mass index

Table 2. Prevalence of current smoking, overweight and/or obesity expressed as counts and percentages (percentages relative to the 
study period) by age, sex and history of established cardiovascular disease.

Subgroups
Current smoker: 

>5 cigarettes per day
Overweight and obesity:  

BMI > 25 kg/m²
Obesity:

BMI >30 kg/m²

1995-1997 1998-2002 2003-2006 1995-1997 1998-2002 2003-2006 1995-1997 1998-2002 2003-2006
Age
 

>70 (Women), >65 (Men) 151/1118 
(13.5%)

83/681 
(12.2%)

93/997 
(9.3%)

532/835 
(63.7%)

451/676 
(66.7%)

653/980 
(66.6%)

132/835 
(15.8%)

86/519 
(19.1%)

170/980 
(17.3%)

≤70 (Women), ≤65 (Men) 936/2794 
(33.5%)

515/1542 
(33.4%)

557/1918 
(29.0%)

1408/1970 
(71.4%)

1064/1524 
(69.8%)

1357/1876 
 (72.3%)

466/1970 
(23.7%)

341/1524 
(22.4%)

465/1876 
(24.7%)

Sex
 

Men 920/3018 
(30.5%)

481/1695 
(28.4%)

530/2162 
(24.5%)

1523/2145 
(71.0%)

1176/1682 
(69.9%)

1517/2122 
(71.5%)

419/2145 
(19.5%)

327/1682 
(19.4%)

439/2122 
(20.7%)

Women 167/894 
(18.7%)

117/528 
(22.2%)

120/753 
(15.9%)

417/660 
(63.2%)

339/518 
(65.4%)

493/734 
(67.2%)

179/660 
(27.1%)

143/518 
(27.6%)

196/734 
(26.7%)

Established CVD
 
 

A  Previous MI 337/1261 
(26.7%)

275/907 
(30.3%)

296/1054 
(28.1%)

667/997 
(68.3%)

598/897 
(66.7%)

710/1032 
(68.8%)

186/977 
(19.0%)

187/897 
(20.8%)

220/1032 
(21.3%)

B  Previous PCI or CABG 39/193 
(20.2%)

18/100 
(18%)

16/132 
(12.1%)

85/172 
(49.4%)

63/99 
(41.4%)

92/127 
(72.4%)

24/172 
(14.0%)

22/99 
(22.2%)

34/127 
(26.8%)

C   Previous peripheral 
vascular disease

76/220 
(34.5%)

47/142 
(33.1%)

63/217 
(29.0%)

115/183 
(62.8%)

89/141 
(63.1%)

136/208 
(65.4%)

32/183 
(17.5%)

31/141 
(22.0%)

47/208 
(22.6%)

D  Previous stroke 3/49 
(6.1%)

7/54 
(13.0%)

17/84 
(20.2%)

38/49 
(77.6%)

42/54 
(77.8%)

54/80 
(66.6%)

8/49 
(16.3%)

14/54 
(25.9%)

22/80 
(27.5%)

Any of A, B, C, D 419/1600 335/1168 358/1425 838/1233 776/1155 955/1390 235/1233 253/1155 307/1390 

(26.2%) (28.7%) (25.1%) (68.0%) (67.2%) (68.5%) (19.1%) (21.9%) (22.1%)

CVD: cardiovascular disease; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; Previous stroke (of any kind): cerebrovascular accident, transient 
ischaemic attack, reversible intermittent neurological deficit
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Table 3A. Prevalence of hypertension, hypercholesterolaemia and diabetes expressed as counts and percentages (percentages relative 
to the study period) by age, sex, history of established cardiovascular disease and cardioprotective therapy.

Subgroups

Raised blood pressure  
BP>140/90 mmHg non diabetes, 

>130/80 mmHg diabetes

Raised cholesterol concentration: 
>4.5 mmol/l (200 mg/dl)

Prevalent diabetes

1995-1997 1998-2002 2003-2006 1995-1997 1998-2002 2003-2006 1995-1997 1998-2002 2003-2006

Age
 

>70 (Women), >65 (Men) 503/847 389/682 600/993 433/560 199/332 135/278 230/1250 134/684 291/998 
(59.4%) (57.0%) (60.4%) (77.3%) (59.9%) (48.6.0%) (18.4%) (19.6%) (29.2%)

≤70 (Women), ≤65 (Men) 1057/1988 731/1540 922/1906 1207/1489( 492/763 325/613 442/3084 253/1548 440/1919 
(53.2%) (47.5%) (48.4%) 81.1%) (64.5%) (53.0%) (14.3%) (16.3%) (22.9%)

Sex
 

Men 1139/2162 807/1698 1066/2153 1260/1591 495/821 320/660 477/3369 272/1703 486/2164 
(52.7%) (47.5%) (49.5%) (79.2%) (60.3%) (48.5%) (14.2%) (16.0%) (22.5%)

Women 421/673 313/524 455/745 380/458 196/274 140/231 195/965 115/529 245/753 
(62.6%) (59.7%) (61.1%) (83.0%) (71.5%) (60.6%) (20.2%) (21.7%) (32.5%)

Established CVD
 
 
 

Any of A,B,C,D 608/1243 571/1168 692/1417 724/912 347/576 147/342 313/1861 224/1173 373/1426 
(48.9%) (48.9%) (48.8%) (79.4%) (60.2%) (43.0%) (16.8%) (19.1%) (26.2%)

A  Previous MI, 456/981 
(46.5%)

411/907 
(45.3%)

466/1050 
(44.4%)

596/757 
(78.7%)

262/441 
(59.4%)

113/272 
(41.5%)

237/1449 
(16.4%)

167/911 
(18.3%)

263/1055 
(24.9%)

B  Previous PCI or CABG 91/173 
(52.6%)

50/101 
49.5%)

71/131 
(54.2%)

82/96 
(85.4%)

25/52 
(48.1%)

5/13 
(38.5%)

46/235 
(19.6%)

25/101 
(24.8%)

43/132 
(32.6%)

C   Previous peripheral 
vascular disease

118/184 
(64.1%)

92/143 
(64.3%)

140/216 
(64.8%)

97/120 
(80.8%)

58/90 
(64.4%)

27/48 
(56.3%)

61/253 
(24.1%)

32/143 
(22.4%)

77/217 
(35.5%)

D Previous stroke 37/48 
(77.1%)

37/54 
(68.5%)

46/81 
(56.8%)

14/18 
(77.8%)

20/30 
(66.7%)

4/13 
(30.8%)

17/49 
(34.7%)

18/54 
(33.3%)

33/84 
(39.3%)

CVD: cardiovascular disease; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; Previous stroke (of any kind): cerebrovascular accident, transient 
ischaemic attack, reversible intermittent neurological deficit

Table 3B. Prevalence of blood pressure categories expressed as counts and percentages (percentages relative to the study period) by 
age, sex, history of established cardiovascular disease and cardioprotective therapy.

 
 

Systolic blood pressure (mmHg)

1995-1997 1998-2002 2003-2006

<120 120-129 130-139 ≥140 <120 120-129 130-139 ≥140 <120 120-129 130-139 ≥140

Age >70 (Women), 
 >65 (Men)

186/847 
(22.0%)

146/847 
(17.2%)

153/847 
(18.1%)

362/847 
(42.7%)

165/682 
(24..2%)

117/682 
(17.2%)

141/682 
(20.7%)

259/682 
(38.0%)

240/993 
(24.2%)

178/993 
(17.9%)

187/993 
(18.8%)

338/993 
(39.1%)

≤70 (Women), 
≤65 (Men)

602/1988 
(30.3%)

385/1988 
(19.4%)

336/1988 
(16.9%)

665/1988 
(33.5%)

538/1540 
(34.9%)

295/150 
(19.2%)

284/1540 
(18.4%)

423/1540  
(27.5%)

653/1906 
(34.3%)

381/1906 
(20.0%)

363/1906  
(19.0)

509/1906 
(28.7%)

Sex Men 624/2162 
(28.9%)

434/2162 
(20.1%)

387/2162 
(17.9%)

717/2162 
(33.2%)

571/1698 
(33.6%)

323/1698 
(19.0%)

326/1698 
19.2%)

478/1698 
(28.2%)

711/2153 
(33.0%)

432/2153 
(20.1%)

407/2153 
(18.9%)

603/2153 
(28.0%)

Women 164/673 
(24.4%)

97/673 
(14.4%)

102/673 
(15.2%)

310/673 
(46.1%)

132/524 
(25.2%)

89/524 
(17%)

99/524 
(18.9%)

204/524 
(38.9%)

182/746 
(24.4%)

127/746 
(17.0%)

143/294 
(19.2%)

294/746 
(39.4%)

Established 
CVD

Any of A,B,C,D 402/1243 
(32.3%)

266/1243 
(21.4%)

213/362 
(17.1%)

362/1243 
(29.1%)

405/1168 
(34.7%)

214/1168 
(18.3%)

203/1168 
(17.4%)

346/1168 
(29.6%)

484/1417 
(34.2%)

294/1417 
(20.7%)

243/1417 
(17.1%)

396/1417 
(27.9%)

A  Previous MI 349/981 
(35.6%)

214/981 
(21.8%)

161/981 
(16.4%)

257/981 
(26.2%)

340/907 
(37.5%)

165/907 
(18.2%)

162/907 
(17.9%)

240/907 
(26.5%)

401/1050 
(38.2%)

222/1050 
(21.1%)

165/1050 
(15.7%)

262/1050 
(25.0%)

B  Previous PCI or CABG 41/173 
(23.7%)

39/173 
(22.5%)

34/173 
(19.7%)

59/173 
(34.1%)

35/101 
(34.7%)

16/101 
(15.8%)

19/101 
(18.8%)

31/101 
(30.7%)

36/131 
(27.5%)

32/131 
(24.4%)

19/44 
(14.5%)

44/131 
(33.6%)

C   Previous peripheral 
vascular disease

37/184 
(20.1%)

27/184 
(14.7%)

39/81 
(21.2%)

81/184 
(44.0%)

28/143 
(19.6%)

30/143 
(21.0%)

18/143 
(12.6%)

67/143 
(46.9%)

42/216 
(19.4%)

46/216 
(21.3%)

41/216 
(19.0%)

87/216 
(40.3%)

D  Previous stroke 9/48 
(18.8%)

3/48 
(6.3%)

6/48 
(12.5%)

30/48 
(62.5%)

13/54 
(24.1%)

5/54 
(9.3%)

11/54 
(20.4%)

25/54 
(46.3%)

24/81 
(29.6%)

13/81 
(16.0%)

16/81 
(19.8%)

28/81 
(34.6%)

CVD: cardiovascular disease; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; Previous stroke of any kind: cerebrovascular accident, transient 
ischaemic attack, reversible intermittent neurological deficit

concentration decreased over the three time periods (p trend: 0.002) 
Tables 3 and  5, with a similar trend observed in the subgroup of 
patients with established CVD (p trend: <0.001). Although the pro-
portion of patients taking lipid-lowering drugs (statins, fibrates) 

who achieved the cholesterol target of <4.5 mmol/L, was twice as 
high in period III than in Period I (Tables 3 and 5), only 48% of 
patients receiving treatment in Period III achieved the target for 
optimal cholesterol control, a trend consistent with the increase in 
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statin use (Table 4; R.R= 9.7, p:0.02). Of note, statin use was 
absent, or not specifically asked about in the CRF in Period I, and 
therefore the relative risk was calculated comparing Period III to II, 
and consequently no trend could be calculated.

The frequency of prevalent diabetes increased over time (p trend: 
0.03) and this increase was more prominent in men than in women 
(Tables 3 and 5). There was a parallel, proportional increase in the 
concomitant use of lipid lowering and antihypertensive drugs in 
these patient groups. In the group of diabetics, the proportion of 
patients with hypertension increased, whilst those with a choles-
terol level >4.5 mmol showed a reverse trend (Figure 2).

The proportion of patients taking either statins, calcium channel 
blockers, β-blockers, diuretics and antiplatelet treatment increased 
over time and to the same extent considering age and gender, in sec-
ondary and primary prevention (Tables 4 and 5).

Discussion
The lack of improvement in modifiable behavioural risk factors in 
patients enrolled in stent investigations in Europe between 1995 and 
2006 reflects similar evolutions in the general population.6,13-15 Poten-
tial patient selection bias, reflecting the specific inclusion and exclu-
sion criteria of the individual studies must be taken into account when 
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Figure 2. Influence of hypertension and cholesterol in patients with 
or without diabetes.

putting the current results into perspective. This study emphasises the 
continuing gap between the standards set in guidelines on CV risk pre-
vention, and the results achieved in clinical practice. Our results are the 
product of lifestyle, inadequate risk factor management, and the under-
use of prophylactic drug therapies, even after the development of a 
potential life-threatening disease. Overall, these results call for action.

In our analysis the prevalence of smokers was systematically 
higher than in the corresponding time periods of the EUROASPIRE 
surveys, however similar trends appeared. Overall, there was 
a decrease in smoking over time in all age categories, although this 
trend was partially offset by an increase in the proportion of women 
smokers younger than 50 years. The high number of smokers in 
patients with previous symptomatic CV disease is worrisome. 
Promotion of smoking cessation is important at both a population 
and individual level, for both primary and secondary prevention.16,17 
The magnitude of the increase in CV-risk through smoking is 
closely, and linearly, related to the number of cigarettes smoked, 
with even low levels of smoking (e.g., five cigarettes per day) still 
being associated with an appreciable increased risk of acute MI.18 
A physician’s advice to stop smoking is one of the most important 
first steps in the cessation process, but efforts need to be sustained 
over time, and more than likely will need to be complemented by 
pharmacological therapies to counteract nicotine dependence.19,20

The prevalence of obesity, systolic hypertension and to slightly lesser 
extent diabetes was lower in our analysis as compared to EUROASPIRE 
and a recent all-comers trial setting.21 Most studies involved in our analy-
sis only included patients with “simple” coronary lesion morphology. 
Consequently, we potentially excluded from our analysis a patient cohort 
with high arterial atherosclerotic burden and hence patients with a high 
prevalence of obesity, hypertension and diabetes.

The frequency of overweight and obese patients included in 
elective stent studies was slightly lower when compared to the 
general population for the three time periods considered.6 In 
EUROASPIRE, but not in our analysis, the distribution of BMI 
shifted in a skewed fashion such that the proportion of the popula-
tion with morbid obesity increased by a greater extent than the 
proportion who were overweight. Still in period III seven out of 
ten patients had a BMI ≥25 kg/m² and over one fifth were obese. 
The numbers of patients classified as overweight and/or obese has 
reached epidemic proportions, despite both being associated with 
numerous comorbidities. More than 70% of overweight patients 
were on anti-hypertensive or lipid lowering drugs in our analysis. 
The maladaptive effects of excessive body weight on various 
CV-risk factors, together with its adverse effects on CV structure 
and function, results in its propensity to reduce overall sur-
vival.22,23 Weight reduction interventions, beyond bariatric sur-
gery, involves lifestyle choices including dietary intervention and 
increased physical exercise.24 In a stepwise approach approved 
prescription medications targeting the various systems that regu-
late eating behaviour and body weight can be a valid adjunct to 
behavioural changes. The long-term maintenance of weight 
reduction is difficult and needs sustained personal and family 
motivation, and long-term professional support.
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Table 4A. Prevalence of cardiovascular treatment per drug category as counts and percentages (percentages relative to the study 
period) by age, sex, history of established cardiovascular disease and cardioprotective therapy.

Cardioprotective drug treatment
1995-1997 1998-2002 2003-2006

Blood pressure lowering therapy
No Yes No Yes No Yes

Age >70 (Women), > 65 (Men) 228 (19.9%) 919 (80.1%) 73 (10.7%) 611 (89.3%) 86 (8.6%) 912 (91.4%)
≤70 (Women), ≤ 65 (Men) 404 (14.3%) 2427 (85.7%) 167 (10.8%) 1381 (89.2%) 198 (10.3%) 1721 (89.7%)

Sex Men 490 (16.0%) 2576 (84.0%) 201 (11.8%) 1502 (88.2%) 222 (10.3%) 1942 (89.7%)
Women 142 (15.6%) 770 (84.4%) 39 (7.4%) 490 (92.6%) 62 (8.2%) 691 (91.8%)

Established CVD Any of A,B,C,D 192 (11.5%) 1472 (88.5%) 95 (8.1%) 1078 (91.9%) 94 (6.6%) 1332 (93.4%)
A  Previous MI, 131 (10.0%) 1180 (90.0%) 70 (7.7%) 841 (92.3%) 62 (5.9%) 993 (94.1%)

  B  Previous PCI or CABG 87(17.6%) 407 (82.4%) 32 (8.0%) 366 (92.0%) 45 (8.1%) 513 (91.9%)
C  Previous peripheral vascular disease 36 (15.5%) 197 (84.5%) 13 (9.1%) 130 (90.9%) 9 (4.0%) 214 (96.0%)
D  Previous stroke 11 (24.4%) 34 (75.6%) 5 (9.3%) 49 (90.7%) 9 (10.7%) 75 (89.3%)

Lipid lowering treatment
Age >70 (Women), >65 (Men) 273 (72.8%) 102 (27.2%) 220 (45.4%) 265 (54.6%) 373 (37.4%) 625 (62.6%)

≤70 (Women), ≤65 (Men) 651 (66.5%) 328 (33.5%) 392 (35.5%) 712 (64.5%) 529 (27.6%) 1390 (72.4%)
Sex Men 746 (71.6%) 296 (28.4%) 473 (38.5%) 757 (61.5%) 683 (31.6%) 1481 (68.4%)

Women 178 (57.1%) 134 (42.9%) 139 (38.7%) 220 (61.3%) 219 (29.1%) 534 (70.9%)
Established CVD Any of A,B,C,D 433 (66.8%) 215 (33.2%) 261 (31.3) 573 (68.7%) 323 (22.7%) 1103 (77.3%)

A  Previous MI, 383 (65.7%) 200 (34.3%) 202 (30.5%) 461 (69.5%) 211 (20.0%) 844 (80.0%)
  B  Previous PCI or CABG 41 (80.4%) 10 (19.6%) 74 (27.9%) 191 (72.1%) 120 (21.5%) 438 (78.5%)

C  Previous peripheral vascular disease 58(68.2%) 27 (31.8%) 27 (29.3%) 65 (70.7%) 64 (28.7%) 159 (71.3%)
D  Previous stroke NI NI 11 (26.8%) 30 (73.2%) 26 (31.0%) 58 (69.0%)

Antiplatelet therapy
Age >70 (Women), >65 (Men) 128 (10.9%) 1042 (89.1%) 67 (9.8%) 617(90.2%) 80 (8.0%) 918 (92.0%)

≤70 (Women), ≤65 (Men) 243 (8.4%) 2666 (91.6%) 98 (6.3%) 1450 (93.7%) 126 (6.6%) 1793 (93.4%)
Sex Men 276 (8.8%) 2877 (91.2%) 125 (7.3%) 1578 (92.7%) 143 (6.6%) 2021 (93.4%)

Women 95 (10.3%) 831 (89.7%) 40 (7.6%) 489 (92.4%) 63 (8.4%) 690 (91.6%)
Established CVD Any of A,B,C,D 130 (7.7%) 1560 (92.3%) 65 (5.5%) 1108 (94.5%) 57 (4.0%) 1369 (96.0%)

A  Previous MI, 90 (6.8%) 1239 (93.2%) 43 (4.7%) 868 (95.3%) 37 (3.5%) 1018 (96.5%)
B  Previous PCI or CABG 37 (7.4%) 463 (92.6%) 29 (7.3%) 369 (92.7%) 37 (7.4%) 463 (92.6%)
C  Previous peripheral vascular disease 31 (12.8%) 211 (87.2%) 14 (9.8%) 129 (90.2%) 9 (4.0%) 214 (96.0%)
D  Previous stroke 5 (10.2%) 44 (89.8%) 1 (1.9%) 53 (98.1%) 9 (10.7%) 75 (89.3%)

CVD: cardiovascular disease; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; Previous stroke (of any kind): cerebrovascular accident, transient ischaemic 
attack, reversible intermittent neurological deficit

Table 4B. Prevalence of statin use expressed as counts and percentages (percentages relative to the study period) by age, sex, history 
of established cardiovascular disease and cardioprotective therapy.

Statin use
1995-1997 1998-2002 2003-2006

Age >70 (Women), >65 (Men) NI 18/524 (3.4%) 419/740 (56.6%)
  ≤70 (Women), ≤65 (Men) NI 52/1708 (3.0%) 1459/2177 (67.0%)
Sex Men NI 53/1701 (3.1%) 1386/2164 (64.0%)
  Women NI 17/529 (3.2%) 492/753 (65.3%)
Established CVD Any of A, B, C, D NI 32/1059 (3.0%) 1025/1426 (71.9%)
  A  Previous MI, NI 29/911 (3.2%) 1093/1862 (58.7%)
  B  Previous PCI or CABG NI 4/101 (4.0%) 98/132 (74.2%)
  C  Previous peripheral vascular disease NI 11/143 (7.7%) 144/217 (66.4%)
  D  Previous stroke NI 2/54 (3.7%) 51/84 (60.7%)
Antiplatelet treatment NI 66/2067 (3.2%) 1802/2711 (66.5%)

– Aspirin NI 64/1995 (3.2%) 1752/2625 (66.7%)
– Thienopyridine (ticlopidine or clopidogrel) NI 32/879 (3.6%) 1217/1778 (68.4%)

Any blood-pressure-lowering treatment NI 63/1992 (3.2%) 1766/2633 (67.1%)
– β blockers NI 45/1536 (2.9%) 1436/2056 (69.8%)
– ACE-inhibitors and ARBs NI 30/742 (4.0%) 1010/1455 (69.4%)
– Calcium channel blockers NI 25/681 (3.7%) 451/701 (64.3%)
– Diuretics NI 9/294 (3.1%) 329/532 (61.8%)

Any lipid lowering drugs NI 70/977 (7.2%) 1878/2015 (93.2%)
– Statins NI 70/70 (100%) 1878/1878 (100%)
– Fibrates NI 70/977 (7.2%) 1426/2328 (61.3%)
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The prevalence of diabetes in the current study is less than 
reported in the real world,6 though there was a possible trend 
towards an increase in the proportion of diabetics, especially in 
women (p trend: 0.19) and the elderly (p trend: 0.03) over time.

Also the prevalence of hypertension was relatively low, com-
pared to the corresponding time periods in the EUROASPIRE sur-
veys, and only showed a small time trend towards better blood 
pressure management in the subgroup of younger patients (p trend: 
0.18). Despite the increased number of patients with systolic hyper-
tension taking one or more BP lowering drugs, there was no corre-
sponding improvement in overall BP control. Moreover, the 
proportion of patients taking one or more anti-hypertensives that 
lowered their systolic BP within the normal range did not change. 
This failure to manage BP effectively was higher than reported in 
the Anglo-Scandinavian Cardiac Outcomes Trial-Blood Pressure 
Lowering Arm (ASCOT-BPLA) at both one and two years follow-
up.25 Potential explanations for this are the sub-optimal dosing and 
titration of medication and/or poor patient compliance. BP lowering 

is essential for CV disease prevention; in a previous large meta-
regression analysis within trial gradients in achieved systolic pres-
sure almost completely accounted for the differences in 
cardiovascular outcomes, including stroke and MI.26

In contrast with BP, the management of blood lipid concentra-
tions improved substantially, which is largely attributed to the 
increased use of statins from 1998 onwards. Despite this however, 
only about half of patients achieved the target cholesterol concen-
tration of below 4.5 mmol/L, set by the 2003 joint European socie-
ties guidelines on CV disease prevention.27 Lipid control in patients 
taking lipid lowering drugs has improved, however, reaching the 
2007 total cholesterol target of 4.0 mmol/L or less may prove to be 
an important challenge for patients and physicians.28 Systematic 
reviews indicate that a reduction of total (and LDL) cholesterol by 
statins is associated with marked reductions in both fatal and non-
fatal CV events.29 In the subgroup of patients with a history of CV 
disease we noticed a reduction in the portion of patients using con-
comitant cardioprotective drugs, that remarkably paralleled the 

Table 5. Relative risks for study periods 1998-2002 and 2003-2006 both with respect to the 1995-1997 period for the individual risk 
factors studied, cardioprotective drugs by class and concomitant disease. Trends are calculated by using the time period as a covariate.

1998-2002 vs. <1997 >2002 vs. <1997

Relative risk 
(95% Confidence interval)

Relative risk 
(95% Confidence interval)

χ²1 trend (probability)

Risk factor

Current smoking (>5 cigarettes/day) 0.96 (0.80-1.15) 0.89 (0.71-1.11) 0.57 (p=0.45)

Obesity: BMI > 30kg/m² 1.02 (0.86-1.21) 1.06 (0.91-1.25) 0.55 (p=0.45)

Overweight: BMI > 25kg/m² 1.00 (0.94-1.07) 1.04 (0.98-1.11) 1.40 (p=0.24)

Hypertension1 0.84 (0.68-1.04) 0.86 (0.69-1.07)) 1.48 (p=0.22)

Raised cholesterol concentration2 0.78 (0.69-0.88) 0.61(0.54-0.70) 9.43 (p=0.002)

Diabetes mellitus3 1.11 (0.96-1.28) 1.43 (1.17-1.75) 4.78 (p=0.03)

Blood pressure control treatment 1.04 (0.95-1.15) 1.06 (0.96-1.17) 1.09 (p=0.30)

Lipid lowering treatment 3.40 (0.86-13.44) 3.80 (0.98-14.77) 3.01 (p=0.08)

Cardioprotective drugs by class

Antiplatelet treatment 1.03 (0.99-1.06) 1.04 (0.996-1.09) 2.9 (p=0.09)

Aspirin 1.02 (0.99-1.06) 1.03 (0.98-1.09) 1.46 (p=0.23)

Thienopyridine (clopidogrel, ticlopidine) 1.24 (0.69-2.24) 1.82 (1.05-3.16) 4.43 (p=0.04)

β blockers 1.11 (1.01-1.22) 1.16 (1.06-1.27) 6.88 (p=0.009)

ACE-inhibitors and ARBs 0.77 (0.45-1.30) 1.06 (0.60-1.77) 0.3 (p=0.86)

Calcium-channel blockers 0.74 (0.62-0.89) 0.61 (0.54-0.67) 11.30 (p<0.001)

Diuretics 1.38 (1.07-1.78) 1.85 (1.48-2.30) 9.54 (p=0.002)

Statins >2002 vs. 1998-2002:  0.92 (0.88-0.97)

Fibrates 3.45 (0.86-13.91) 1.14 (0.22-5.99) 1.45 (p=0.23)

Concomitant disease

Peripheral vascular disease 0.84 (0.48-1.47) 0.67 (0.38-1.19) 0.37 (p=0.54)

Cerebrovascular disease 0.48 (0.21-1.13) 0.66 (0.27-1.61) 0.62 (p=0.43)

Congestive heart failure 0.40 (0.31-0.52) 0.55 (0.30-1.02) 0.36 (p=0.55)
1 Systolic blood pressure 140 mm Hg or more and/or diastolic blood pressure 90 mm Hg or more for patients without diabetes and systolic blood 
pressure 130 mm Hg or more and/or diastolic blood pressure 80 mm Hg or more for patients with diabetes; 2 Total cholesterol 4·5 mmol/L or more; 
3 Prevalent diabetes: a fasting serum glucose level ≥7.0 mmol/l (126 mg/dl), non-fasting glucose level ≥11.1 mmol/l (200 mg/l), or participant report of 
a physician diagnosis of diabetes or current use of diabetes medication; ACE-inhibitors: angiotensin-converting enzyme inhibitors; ARB: angiotensin-
receptor blockers
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trend for those that did not reach the preset cut-off threshold target 
of total cholesterol (≤4.5 mmol/l) accepted for this analysis. Again, 
this might be an indication of lack of change in lifestyle, suboptimal 
prevention or both, in this subgroup of patients.

Even if drug treatment according to guidelines and blood lipid sta-
tus substantially improved, the attainment of therapeutic targets for 
BP did not. Again this might, point to the fact that drug treatments 
alone are not sufficient, and must be combined with a professional 
lifestyle intervention. The recommendations for lifestyle manage-
ment remain the foundation of preventive cardiology: to stop smok-
ing, make healthy food choices, and become physically active. 
Moreover, the evidence for their effectiveness in cardiovascular dis-
ease prevention and rehabilitation programmes that address lifestyle 
is compelling.30 The preset targets as recommended by clinical prac-
tice guidelines are not unrealistic. In the Clinical Outcomes Utilising 
Revascularisation and Aggressive Drug Evaluation (COURAGE) 
trial, patients had high rates of adherence to the regimen of diet, regu-
lar exercise, and smoking cessation.31

An important strength of this analysis is that all baseline data 
were collected using a standardised CRF in an established network 
of participating sites across Europe by a single ARO.

The findings of this analysis must be considered within the context 
of the studies’ limitations. Our study results only apply to patients in the 
need for PCI for symptomatic CAD, extrapolations to the general pop-
ulations may not be valid. A selection bias towards the sickest patients, 
not receiving effective CV prevention cannot be excluded. Patients 
included in stent investigations were recruited in specialist cardiac cen-
tres and may not be a representative sample of all patients with CV 
disease requiring PCI and stenting in Europe. The reality of preventive 
therapy and lifestyle changes in non-specialist centres may be consid-
erably different. Our analysis included only those aged 25-84 year 
because of the limited data available in older patient groups. Moreover, 
elderly patients and women have been shown to be under-represented 
in many clinical trials and surveys in cardiovascular heart disease.32

Changes in the baseline characteristics of patients who were 
enrolled in these stent investigations between 1995-2005 most prob-
ably reflect the shift in the general patient population. However, we 
acknowledge the slight variation in individual inclusion and exclu-
sion criteria among studies which may have had an impact on the 
results. On the other hand, our statistical analysis allows correction 
for a relatively large variation of some items between studies within 
(a) study period(s) with respect to the observed trend over time.

Conclusion
Patients requiring PCI are an important target population in whom 
lifestyle changes and aggressive secondary preventative measures 
should be aimed. PCI should open the door towards optimising sec-
ondary prevention.
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Appendix

Table 1. Studies included in the Cardialysis stent database.

Study Study name
Number 

of 
patients

ACS3291 ACS Multilink® Radiation Coronary Stent System 
Project

31

ADVANCE2 Additional Value of NIR Stents for Treatment of Long 
Coronary Lesions

437

ARTS-I3 Arterial Revascularisation Therapies Part I 1205

ARTS-II4 Arterial Revascularisation Therapies Part II 607

BENESTENT-25 Belgian Netherlands Stent-2 827
DIRECTOR6 DIRECT stenting with the ORBUS R Stent 30
DOMINO7 The Study to Compare Cypher Versus Cypher Select in 

Treating Coronary Artery Lesions
102

EUROSPAH8 European Sonotherapy Prevention of Arterial 
Hyperplasia

403

FINESS19 First International New Intravascular Rigid-Flex 
Endovascular Stent Study

255

FINESS210 First International New Intravascular Rigid-Flex 
Endovascular Stent Study-2

156

GRANITE1 Gamma Radiation to Athermatous Neointima using 
Intra Coronary Therapy in Europe

96

HEALING-II11 Healthy Endothelial Accelerated Lining Inhibits 
Neointimal Growth

63

JO-STENT1 115
MAGIC 5-L1,12 The relationship between Wallstent length and late 

clinical and angiographic results
276

MUST13 Multicentre Stents Ticlopidine 260
NIRTOP14 Comparison of the NIRFLEX and NIRFLEX Royal Stent 

Systems
158

NUGGET15 NIR ultra-gold gilded equivalency trial 603
NOBORI16 Nobori Stent Trial 120
PAIR17 Pullback Atherectomy for In-stent Restenosis Trial 52
PAMI18 Primary Angioplasty in Myocardial Infarction 900
STENT PAMI PILOT 
STUDY19

Primary Angioplasty in Myocardial Infarction – pilot 
study

101

RAVEL20 Randomized Study with the Sirolimus-Coated Bx 
Velocity Balloon-Expandable Stent in the Treatment of 
Patients with de Novo Native Coronary Artery Lesions

238

REALITY21 Comparison of the Cypher Sirolimus Eluting and the 
Taxus Paclitaxel Eluting Stent Systems Trial

1386

SCEPTER22 Study of the Controlled Elution of Paclitaxel for the 
Elimination of Restenosis

271

SICTO23 Sirolimus-eluting stent in chronic total occlusions 25
SIMPLE24 The safety and efficacy of the Infinnium paclitaxel 

eluting stent for the treatment of single de novo 
lesions

103

SPIRIT25 Clinical Evaluation of the Xience V Everolimus Eluting 
Coronary Stent System in the Treatment of Patients 
with de novo Native Coronary Artery Lesions

60

SOPHOS26 Study Of PHosphorylcholine coating On Stents 425
TAXUS III27 TAXUS stent trial 28
TESTER28 Terumo Stent Registry 100
VELVET-229 Direct stenting with the Bx VELOCITY balloon-

expandable stent mounted on the Raptor rapid 
exchange delivery system versus pre-dilatation in a 
European randomized Trial

401

WELLSTENT 
NATIVE STUDY30

The safety and efficacy of the self-expanding 
Wallstent

105

WEST-131 West European Stent Trial 102
WEST-232 West European Stent Trial 165
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Table appendix 2.  Relevant clinical in-and exclusion criteria for trials included this analysis.
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Age 18 to 85 years █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Stable and unstable angina.* █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Myocardial infarction █ █

Eligible for PCI █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Informed consent █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Not pregnant and protected against 
pregnancy during the study █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Participating in an investigational 
drug or another device study █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Exclusion criteria

LV- EF ≤25% █ █ █

 ≤30% █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Heart failure or CS █ █ █ █

Intolerance of aspirin, clopidogrel, 
ticlopidine, heparin, stainless steel, 
or contrast material.

█ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Impaired renal function 

Creatinine  >3.0 g/dl █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Creatinine clearance 
<50 ml/kg/min █ █ █ █ █ █ █ █ █ █ █ █ █ █

Any significant condition which in 
the investigators opinion could 
interfere with the patient’s optimal 
participation in the study.

█ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Known malignancy or life 
expectancy of less than the 
duration of the trial

█ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

Q-wave-MI in the territory  supplied 
by  the vessel to be stented and 
a large akinesia in the same region

█ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

MI <48 hours █

 <72 hours █ █ █ █ █ █ █ █ █ █ █ █

 <7 days █ █ █ █ █ █ █ █ █ █

 <14 days █

 <30 days █ █

Stroke <6 months █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █ █

GI bleed or peptic ulcer <6 months █ █ █ █ █ █ █ █ █ █ █ █ █ █ Active 
bleed █ █ █ █ █ █

Hepatic failure █ █ █ █ █ █ █ █ █ █ █ █ █ █

CS: cardiogenic shock; GI: gastrointestinal; HF: heart failure; MI: myocardial infarction; PCI: percutaneous coronary intervention; LV-EF: left ventricular ejection fraction; H: hours; D: days; 
M: months; * Canadian Cardiology Society (I-IV) and Braunwald (B and C, I-III) classifications, or documented silent ischaemia.


