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Abstract
BBaacckkggrroouunndd:: The ACHIEVE™ Paclitaxel Eluting Coronary Stent System (CSS) is a non-polymeric paclitax-

el coated stent loaded with a dose density of 3.0 µg/mm2 stent surface area. DELIVER II set out to evalu-

ate the use of this stent in the treatment of patients with coronary lesions with a higher risk of revascular-

ization including chronic total or sub-total occlusion, small vessel, bifurcated, and long lesions, multivessel

disease, and restenotic lesions.

MMeetthhooddss:: DELIVER II was a prospective, non-randomized, single-arm, multi-centre study. A total of 1531 patients

with 1986 lesions were enrolled at 86 sites worldwide. The primary endpoint was target lesion revascularization

(TLR) rate at six months follow-up. The lesion subsets were comprised of 28.5% restenotic lesions, 16.5% chronic

total or subtotal occlusions, 29.0% bifurcation lesions, 37.4% small vessels and 16.6% long lesions.

RReessuullttss:: The Target Lesion Revascularization (TLR) rate (intent-to-treat) at 180 days was 8.2% (156/1909).

The MACE rate for the overall per-protocol population was 3.6% (47/1310) at 30 days, 13.0% (167/1287)

at 180 days, and in a sub-set of 500 patients, 20.5% (84/409) at 365 days. Multivariable logistic regres-

sion analysis identified that the factors leading to higher risk of revascularization were left anterior descend-

ing artery lesions, restenotic lesions, the post-procedural minimum luminal diameter, total stent length and

number of diseased vessels.

CCoonncclluussiioonn:: DELIVER II demonstrated comparatively low rates of TLR and MACE for the ACHIEVE™

Paclitaxel Eluting CSS in high risk patients. In addition, this registry helped to identify risk factors leading

to an increased risk of revascularization in difficult-to-treat patient groups.
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Recent studies evaluating the local application of anti-proliferate

drugs have shown that this treatment strategy successfully inhibits

or reduces restenosis1-6. However, these studies were performed in

patients with simple coronary lesions. Patients, including diabetics7,

with more complex lesions such as in-stent restenosis, long diffuse

coronary stenosis8-10, lesions involving bifurcation11, chronic total

occlusion12, and multivessel disease13 have a higher risk of resteno-

sis and the effects in these patients of different drugs and methods

of delivery still needs to be evaluated. Therefore, we evaluated the

delivery of paclitaxel on a non-polymer coated stent in the treatment

of complex coronary artery lesions.

Methods

Study population
The DELIVER II study was a prospective, non-randomized, multi-cen-

tre evaluation, which recruited 1531 patients with 1986 target lesions

at 86 sites across Europe, Middle East and South Africa. The medical

ethic committees at the investigational sites approved the study pro-

tocol, and written informed consent was obtained from all patients.

Major inclusion criteria were patients with complex lesions such as

chronic total or sub-total, restenotic or bifurcated lesions. Patients

had to have one of the following: 1. one single complex target lesion

(being either a chronic total occlusion, a sub-total occlusion

(TIMI 1), a restenotic lesion (including in-stent restenosis) or involv-

ing a bifurcation site) with a length < 25 mm (not a de novo lesion),

2. two complex target lesions with a length < 25 mm (de novo
lesions allowed), 3. one complex lesion with a length > 25 mm (de
novo lesions allowed).

Patients exclusion criteria were: having more than one lesion to be

treated in the same vessel, having more than two lesions to be treated, and

previous intracoronary brachytherapy or drug eluting stent treatment.

Study stent
The stent used in the DELIVER II study was the ACHIEVE™

Paclitaxel Eluting CSS stent (Guidant Santa Clara, CA), which incor-

porated a non-polymeric coating of paclitaxel (3.0 µg/mm2). With

this stent design, the drug was gradually released between 4 hours

and 14 days after implantation (non-linear release fashion), with an

overall release rate of approximately 3.5 µg/day. The stent was avail-

able in lengths of 8, 13, 15, 18, 23, and 28 mm and diameters of

2.5, 3.0, 3.5, and 4.0 mm.

Study endpoints
The primary endpoint for the study was the Target Lesion

Revascularization (TLR) rate at 180 days following index procedure,

in order to reflect clinical practice and clinical impact on patients.

The secondary endpoints included Target Vessel Failure (TVF) rate

at 180 days following index procedure, Major Adverse Cardiac

Events (MACE) rate at 30 days and 180 days following index proce-

dure, the MACE rate at 1-year in a subset of 500 patients (first 500

enrolled patients), device and procedure success. All endpoint relat-

ed events were adjudicated by an independent clinical event com-

mittee. Lastly, a multivariable logistic regression was performed to

identify risk factors, which might contribute to TLR at 180±20 days.

Definitions

MACE was defined as the occurrence of death (all causes), Q-wave

or non-Q-wave Myocardial Infarction (MI), or TLR by Coronary

Artery Bypass Surgery (CABG) or Percutaneous Coronary

Intervention (PCI), with non-Q MI being defined as CK enzyme ele-

vations of more than 3 times the upper limit of normal and presence

of CK-MB. TVF was a composite of MACE and target vessel revas-

cularization by CABG or PCI. Subacute stent thrombosis was any

unexplained cardiac death < 30 days post index procedure, any

subacute closure (outside of cath lab) requiring revascularization of

the target site < 30 days, any total closure indicated by quantitative

coronary angiography < 30 days. Device success (per lesion) was

achieved when there was a final result of < 50% stenosis post-pro-

cedure of the target lesion using the first-intended treatment device.

Procedural success (per patient) was defined as a final result of

<50% residual post-procedure of the target lesion using the first-

intended treatment device and/or any adjunctive device including

additional stents without death, emergent bypass surgery or Q-wave

or non Q-wave MI post-procedure prior to hospital discharge. Small

vessels were defined as < 2.75 mm as reference diameter, long

lesions were defined as target lesion length >25 mm.

Procedural characteristics

All patients received a loading dose of aspirin and clopidogrel up to

300 mg within 24 hours prior to the procedure. During the proce-

dure, appropriate anticoagulation therapy with intravenous unfrac-

tionated heparin was given to the patients. Following intracoronary

injection of nitroglycerin (100-200 µg), baseline angiography of the

target vessel was completed as per Angiographic Core Laboratory

protocol. The target lesion had to be pre-dilated with an appropri-

ately sized balloon. If post-dilatation was required, the balloon posi-

tion had to be confined carefully within the stent boundaries. Post

procedure, the patients were maintained on 75 mg clopidogrel daily

for 3 months (common practice at that time for drug eluting stents) and

aspirin (dosage according to hospital practice) indefinitely.

Follow-up

A clinical follow-up was performed at 30 days and 180 days post-

index procedure, and at 365 days in a subgroup. There was no

scheduled angiographic follow-up per protocol. The Angiographic

Core Laboratory for evaluation of the baseline and post-intervention-

al angiograms was Heart Core BV (Leiden, The Netherlands).

Cardiac enzymes, CK and CK-MB (if CK was elevated) and troponin

were routinely measured between 12-hours and 24-hours post-

index procedure. ECG was performed immediately post procedure

as well as after 12 to 24 hours.

Statistical analysis

The study sample size was driven by the ability to detect a compos-

ite 180 days TLR rate that was less than or equal to the expected

Objective Performance Criteria (OPC) of 10% TLR (CABG and PCI)

rate at 180 days follow-up. The OPC was calculated using Clopper

Pearson’s upper 95% C.I of the point estimate of the 180-day TLR
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rate (6.1%) observed in the PENTA Registry. Therefore, with a

power of 95% and alpha of 5%, 1374 patients were required to

demonstrate that the 180-day TLR rate is less than or equal to the

OPC. The primary endpoint was reviewed on an intent-to-treat

basis. The secondary endpoints were reviewed on a per-protocol

basis (this is the total of patients who have received the study device

at the target lesion(s), and who have no major protocol deviations)

taking into account the time windows allowed for the different fol-

low-up visits. The subject population for each of the high-risk sub-

groups (de novo lesion, restenotic lesion, chronic total/subtotal

occlusion, bifurcation lesion, small vessels < 2.75 mm and long

lesions >25 mm) included a minimum of 100 subjects. To study

the relationship between TLR and various prognostic factors, logis-

tic regression techniques were used.

Results
A total of 1531 patients with 1986 lesions were included in the

study between April 2002 and September 2002. 221 patients did

not receive treatment according to the protocol so these patients

were excluded from the per-protocol analysis. The two main reasons

for being excluded from the per-protocol analysis are 1. single

de novo lesions without complex characteristics and 2. two lesions

treated in the same vessel. Therefore the per-protocol population

consisted of 1310 patients having 1676 lesions.

A summary of the baseline patient and lesion characteristics is

shown in Table 1, the results of the baseline and post-procedural

quantitative coronary angiography (QCA) analysis are shown in

Table 2. The lesion subsets were comprised of 28.5% restenotic

lesions, 16.5% chronic total or subtotal occlusions, 29.0% bifurca-

tion lesions, 37.4% small vessels and 11.2% long lesions. The

mean lesion length was 16.3 mm; 53.5% of the lesions had a

length of 10-25 mm.

The overall device success rate for the per-protocol population was

99.5%. The procedure success rate was 97.3%. The total length of

stents implanted per lesion was 23.96 mm, as measured by QCA.

Clinical research

Table 1. Baseline demographics and clinical characteristics.
Mean age (yrs) 61.7 ±10.4

Male, % 77.5

Current smoker, % 19.7

Hypertension, % 52.6

Diabetes mellitus, % 24.7

Dyslipidaemia, % 60.9

Prior CABG on target vessel, % 4.3

Prior MI, % 40.2

CCS class III or IV, % 42.5

GP IIb/IIIa usage, % 20.6

No of lesions/patient (mean) 1.3

Patients with 1 Target Lesion, % 70.3

Patients with 2 Target Lesions, % 29.7

Target Lesion

LAD 48.0

RCX 23.0

RCA 27.1

Numbers presented are means ± SD or percentages

Table 2. Quantitative coronary angiography analysis.

Lesion length

Mean, mm 16.30±10.06
< 2.5 mm, % 36.5
< 2.75 mm, % 55.2
< 10 mm, % 29.9
10-25 mm, % 53.5
> 25 mm, % 16.6

Total length of stents per lesion, mm 23.96

Reference vessel diameter, mm

Pre-procedure 2.74±0.56

Post-procedure 2.92±0.53

MLD, mm

Pre-procedure 0.98±0.45

Post-procedure
In-stent 2.67±0.46
In-segment 2.45±0.53

Diameter stenosis, %

Pre-procedure 63.84±14.60

Post-procedure
In-stent 9.92±9.25
In-segment 16.11±11.02

In-stent acute gain, mm 1.71±0.54

MLD: minimum lumen diameter

Numbers presented are means±SD or percentages. 

The mean percentage diameter stenosis was 63.84±14.60% pre-

procedure and 16.11±11.02% post-procedure (in-segment). The

overall in-stent acute gain was 1.71±0.54 mm (Table 2).

Clinical results

The non-hierarchical TLR rate at 180±20 days on the intent-to-treat

population, which was the primary endpoint of the study, was 8.2%

(TLR-PCI 6.8%, TLR-CABG 2.0%).

The secondary endpoint of MACE was 13.0% at 6 months for all

patients, and in the subgroup only 13.7% at 6 months and 20.5%

at 1-year (Table 3). The MACE results of the study subgroups are

listed in Table 4.

In the sub-group of 500 patients who had follow-up at 1-year, the

overall non-hierarchial TLR rate, per-protocol, at 6 months was

9.4%; (TLR PCI 7.9%, TLR CABG 2.2%). In this same group at

1 year, the TLR rate was 14.5% (TLR-PCI 12.6%, TLR-CABG 3.2%)

(Table 3). The stent thrombosis rate at 30 days was 0.9%.

Multivariable logistic regression

A multivariable logistic regression was performed on the intent-to-

treat population; included in this analysis are demographic, clinical,

angiographic, and procedural variables. The analysis showed 5 sig-

nificant independent risk factors, which have a higher risk for TLR

at 180 days. The risk factors identified were LAD lesion, restenotic

lesion, post-procedure MLD, number of diseased vessels and total

stent length (Figure 1).
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Discussion
Compared with previous trials, DELIVER II recruited the largest pop-

ulation of patients with high risk of restenosis, e.g. 24.7% of the

patient population was diabetic and of the lesions treated, 28.5%

were restenotic, 16.5% chronic total or subtotal occlusions, 29%

bifurcation lesions and 37.4% were small vessels. The intention of

this study was to demonstrate the effect of this stent design in an

‘all high-risk-comers’ population.

Despite this high-risk patient cohort, the use of the non-polymer-

based ACHIEVE™ Paclitaxel Eluting CSS in DELIVER II resulted in

a TLR rate of 8.2% at 6-month follow-up. In addition, a MACE rate

of 13.0% at 6 months in DELIVER II was a strong indicator for

device safety. However, it needs to be considered, that there was

only a clinically driven angiographic follow-up which may have

affected the total TLR rate.

The multivariable logistic regressions identified lesion and patient

risk factors, which might lead to a higher TLR rate, including LAD

lesion location, restenotic lesions, post-procedure MLD, number of

diseased vessels and stent length. Therefore, patients receiving

non-polymeric paclitaxel eluting stents that have one or more of the

risk factors as described above, should be followed up more exten-

sively. Remarkably, diabetes was not a predicted risk factor for TLR

at 180 days.

In summary, DELIVER II demonstrated the mid-term safety of the

non-polymer based ACHIEVE™ Paclitaxel Eluting CSS design as

Table 3. MACE and TVF results (Per-protocol population); * Sub-group of per-protocol population with 12 months follow-up.

Hierarchical MACE In-hospital 30 days 6 months 6 months* 12 months*
(n=1310) (n=1310) (n=1287) (n=419) (n=409)

MACE, % 2.2 3.6 13.0 13.7 20.5

Death, % 0.5 0.8 2.1 1.7 2.7

Non-fatal QMI, % 0.2 0.7 1.7 1.7 1.7

Non-fatal NQMI, % 1.5 1.7 2.3 2.9 2.9

TLR - CABG, % 0.0 0.1 1.5 1.4 2.7

TLR - PCI , % 0.0 0.3 5.4 6.0 10.5

TVF, % 2.3 3.7 13.7 14.9 21.8

Non-Hierarchical MACE

TLR, % 0.1 0.7 8.1 9.4 14.5

TLR - CABG, % 0.0 0.1 1.9 2.2 3.2

TLR - PCI, % 0.1 0.7 6.7 7.9 12.6

TLR: target lesion revascularization; MI: myocardial infarction; TVF: target vessel failure; QMI: Q-wave myocardial infarction; NQMI: non Q-wave
myocardial infarction; MACE indicates major adverse cardiac events (death, QMI, NQMI, TLR by CABG or PCI). TVF includes death, QMI, NQMI, TLR
by CABG and PCI, TVR by CABG and PCI.

Table 4. Hierarchical patient counts of Major Adverse Cardiac Events and TVF (per-protocol population) at 6 months in various lesion subsets.

De novo Restenotic Total Occlusion Bifurcation Small Vessel Long Lesion
(n=879) (n=454) (n=288) (n=476) (n=559) (n=187)

MACE,% 12.3 14.3 14.9 13.9 14.7 16.6

Death,% 2.3 1.5 2.8 3.2 2.0 2.1

Non-fatal QMI,% 1.7 2.0 1.7 2.1 1.8 1.6

Non-fatal NQMI,% 2.5 1.5 2.1 2.3 2.3 2.1

TLR - CABG,% 0.7 3.1 1.0 1.1 2.7 3.2

TLR - PCI,% 5.1 6.2 7.3 5.3 5.9 7.5

TVF,% 13.0 15.0 16.0 14.9 15.0 16.6

TLR: target lesion revascularization; MI: myocardial infarction; TVF: target vessel failure; QMI: Q-wave myocardial infarction; NQMI: non Q-wave
myocardial infarction; MACE indicates major adverse cardiac events (death, QMI, NQMI, TLR by PCI or CABG). TVF includes death, QMI, NQMI, TLR
by CABG and PCI, TVR by CABG and PCI.

Figure 1. Results of multivariable analysis showing risk factors con-
tributing to a higher risk of revascularization at 180±20 days after
implantation of an ACHIEVE paclitaxel-eluting stent.

Post-proc ML

Total stented length

# of diseased vessels

LAD

Restenotic lesion

0 0,5 1 1,5 2 2,5 3

Odds Ratio [95% CI]
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well as its interaction with specific lesion and patient characteristics

on the clinical outcome.

However, the efficacy of this stent observed in DELIVER II needs to

be set alongside the apparent lack of significant efficacy observed

in DELIVER I. The randomized DELIVER I trial evaluated the same

ACHIEVE stent for treatment of focal de novo lesions compared to a

bare metal control stent14. At 9 month follow-up, there was only a

trend to a reduction of the primary endpoint of target vessel failure

without statistical significance (11.9% for ACHIEVE stent versus

14.5% for bare metal control stent, p=0.13). The in-stent binary

restenosis rate at 8 months was 14.9% for the ACHIEVE stent ver-

sus 20.6% for the control (one-sided p=0.076) with a significantly

reduced in-stent late loss of 0.81 mm for the ACHIEVE stent versus

0.98 mm for control (p=0.0031). However, compared to late loss

values of other drug eluting stents (0.11 mm for ELUTES, 0.39 mm

TAXUS IV, 0.17 mm SIRIUS)6,15,16 the late loss results of the

ACHIEVE drug eluting stent were fairly high.

Since the efficacy of paclitaxel itself has been shown in several stud-

ies, potential reasons for the observed late loss might be the lack of

a polymer controlled drug release. In addition, as compared to the

non-polymer based ASPECT and ELUTES studies15,17, which

achieved lower late loss values than DELIVER I without having a

polymer, the design of the bare metal stent platform of the

ACHIEVE™ Paclitaxel Eluting CSS was different, probably resulting

in different abluminal stent surface areas for each stent. This might

cause differences in drug distribution that might be less uniform

than that produced by the other two stents. This would indicate that

even in the drug eluting stent era the stent design itself is as impor-

tant as other factors such as the drug release kinetics and the poly-

mer used.

However, irrespective of the DELIVER I data, the DELIVER II study

of >1500 patients demonstrated safety in a high risk patient popu-

lation group, through low rates of clinical events at follow-up.

Conclusions
The DELIVER II study demonstrated safety of the non-polymer

based Paclitaxel Eluting ACHIEVE™ CSS with a low rate of target

lesion revascularizations in a complex lesion population. In addition,

multivariable analysis identified several factors that increase the risk

of revascularizations.

Limitations
There are several limitations of this study: 1. a high number of

patients (221) were excluded due to non-compliance with the pro-

tocol. 2. Lack of angiographic follow-up may have led to a lower

revascularization rate. However this study reports on the clinical

event outcome in a complex lesion cohort and it could be argued

that any additional lesions that may have been found during a rou-

tine angiographic follow-up are therefore clinically irrelevant. 3. The

6-month clinical follow-up was much shorter than that performed in

current DES trials. This is mainly due to the fact that DELIVER II was

a very early DES trial, when the need for a longer follow-up was not

yet realized; and the 6 month follow-up period was still accepted as

a standard interval. However, ongoing in-stent intimal proliferation

might exceed the 6 month interval, particularly discussed in DES.

The increase of the TLR rate between 6 and 12 months in the 12-

month subgroup population might be related to this issue. 4. Lastly,

DELIVER II was a registry without a control group. This limits the

ability to comment on the efficacy of this device.

References
1. Morice MC, Serruys PW, Sousa JE, Fajadet J, Ban Hayashi E,

Perin M, Colombo A, Schuler G, Barragan P, Guagliumi G, Molnar F,
Falotico R; RAVEL Study Group. Randomized Study with the Sirolimus-
Coated Bx Velocity Balloon-Expandable Stent in the Treatment of Patients
with de Novo Native Coronary Artery Lesions. A randomized comparison
of a sirolimus-eluting stent with a standard stent for coronary revascular-
ization. N Engl J Med 2002;346(23):1770-1771.

2. Schofer J, Schluter M, Gershlick AH, Wijns W, Garcia E,
Schampaert E, Breithardt G. Sirolimus-eluting stents for treatment of
patients with long atherosclerotic lesions in small coronary arteries: dou-
ble-blind, randomised controlled trial (E-SIRIUS). Lancet 2003;
362(9390):1093-1099.

3. Moses JW, Leon MB, Popma JJ, Fitzgerald PJ, Holmes DR,
O’Shaughnessy C, Caputo RP, Kereiakes DJ, Williams DO, Teirstein PS,
Jaeger JL, Kuntz RE; SIRIUS Investigators. Sirolimus-eluting stents versus
standard stents in patients with stenosis in a native coronary artery. N Engl
J Med 2003;349(14):1315-1323.

4. Holmes DR Jr, Leon MB, Moses JW, Popma JJ, Cutlip D,
Fitzgerald PJ, Brown C, Fischell T, Wong SC, Midei M, Snead D, Kuntz RE.
Analysis of 1-year clinical outcomes in the SIRIUS trial: a randomized trial
of a sirolimus-eluting stent versus a standard stent in patients at high risk
for coronary restenosis. Circulation 2004;109(5):634-640.

5. Colombo A, Drzewiecki J, Banning A, Grube E, Hauptmann K,
Silber S, Dudek D, Fort S, Schiele F, Zmudka K, Guagliumi G, Russell ME;
TAXUS II Study Group.Randomized study to assess the effectiveness of
slow- and moderate-release polymer-based paclitaxel-eluting stents for
coronary artery lesions. Circulation 2003;108(7):788-794.

6. Stone GW, Ellis SG, Cox DA, Hermiller J, O’Shaughnessy C,
Mann JT, Turco M, Caputo R, Bergin P, Greenberg J, Popma JJ,
Russell ME; TAXUS-IV Investigators. One-year clinical results with the
slow-release, polymer-based, paclitaxel-eluting TAXUS stent: the TAXUS-IV
trial. Circulation 2004;109(16):1942-1947.

7. Van Belle E, Bauters C, Hubert E, Bodart J, Abolmaali K, Meurice T,
McFadden EP, Lablanche J, Bertrand ME. Restenosis Rates in Diabetic
Patients. A Comparison of Coronary Stenting and Balloon Angioplasty in
Native Coronary Vessels. Circulation 1997; 96 (5):1454-1460.

8. Mathew V, Hasdai D, Holmes Jr. DR, Garratt KN, Bell MR, Lerman A,
Melby S, Grill DE, Berger PB. Clinical Outcome of Patients Undergoing
Endoluminal Coronary Artery Reconstruction With Three or More Stents.
J Am Coll Cardiol 1997;30:676-681.

9. Rozenman Y, Mereuta A, Schechter D, Mosseri M, Lotan C,
Nassar H, Weiss AT, Hasin Y, Chisin R, Gotsman MS. Long-term outcome
of patients with very long stents for treatment of diffuse coronary disease.
Am Heart J 1999;138(3):441-445.

10. Dawkins KD, Grube E, Guagliumi G, Banning AP, Zmudka K,
Colombo A, Thuesen L, Hauptman K, Marco J, Wijns W, Popma JJ,
Koglin J, Russell ME. Clinical efficacy of polymer based paclitaxel eluting
stents in the treatment of complex, long coronary artery lesions from a
multicentre, randomized trial: support for the use of drug eluting stents in
contemporary clinical practice. Circulation, in-press.

11. Lefevre T, Louvard Y, Morice MC, Loubeyre C, Piechaud JF,
Dumas P. Stenting of bifurcation lesions: a rational approach. J Interv
Cardiol 2001 Dec;14(6):573-585.

Clinical research

06C0003_EI_385_Grube.qxd  1/02/06  9:24  Page 389



- 390 -

Paclitaxel stent in high-risk lesions

12. Serruys PW, Hamburger JN, Fajadet J, Haude M, Klues H, Seabra-
Gomes R, Corcos T, Hamm C, Pizzuli L, Meier B, Fleck E, Taeymans Y,
Melkert R, Teunissen Y, Simon R. Total occlusion trial with angioplasty by
using laser guidewire. The TOTAL Trial. Eur Heart J 2000; 21:1797-1805.

13. Rodriguez AE, Baldi J, Fernandez Pereira C, Navia J, Rodriguez
Alemparte M, Delacasa A, Vigo F, Vogel D, O’Neill W, Palacios IF; ERACI
II Investigators. Five-year follow-up of the Argentine randomized trial of
coronary angioplasty with stenting versus coronary bypass surgery in
patients with multiple vessel disease (ERACI II). J Am Coll Cardiol 2005
Aug 16;46(4):582-588.

14. Lansky AJ, Costa RA, Mintz GS, Tsuchiya Y, Midei M, Cox DA,
O’Shaughnessy C, Applegate RA, Cannon LA, Mooney M, Farah A,
Tannenbaum MA, Yakubov S, Kereiakes DJ, Wong SC, Kaplan B,
Cristea E, Stone GW, Leon MB, Knopf WD, O’Neill WW. Non-polymer-
based paclitaxel-coated coronary stents for the treatment of patients with
de novo coronary lesions: angiographic follow-up of the DELIVER clinical
trial. Circulation 2004;109(16):1948-1954.

15. Gershlick A, De Scheerder I, Chevalier B, Stephens-Lloyd A,
Camenzind E, Vrints C, Reifart N, Missault L, Goy JJ, Brinker JA, Raizner AE,
Urban P, Heldman AW. Inhibition of Restenosis With a Paclitaxel-Eluting,
Polymer-Free Coronary Stent. The European evaLUation of pacliTaxel
Eluting Stent (ELUTES) Trial. Circulation 2004;109:487-93.

16. Holmes Jr DR, Leon MB, Moses JW, Popma JJ, Cutlip D, Fitzgerald PJ,
Brown C, Fischell T, Wong SC, Midei M, Snead D, Kuntz RE. Analysis of
1-year Clinical Outcomes in the SIRIUS Trial. A Randomized Trial of a
Sirolimus-Eluting Stent Versus a Standard Stent in Patients at High Risk
for Coronary Restenosis. Circulation 2004;109:634-640.

17. Park SJ, Shim WH, Ho DS, Raizner AE, Park SW, Hong MK, Lee CW,
Choi D, Jang Y, Lam R, Weissman NJ, Mintz GS. A Paclitaxel-Eluting Stent for
the Prevention of Coronary Restenosis. N Engl J Med 2003;348:1537-1545.

Appendix
SSppoonnssoorr:: Guidant Corporation, Santa Clara, California, USA

PPrriinncciippaall IInnvveessttiiggaattoorr:: Prof. E. Grube (Germany)

EExxeeccuuttiivvee CCoommmmiitttteeee:: Prof. A. Bartorelli (Italy); Dr. D. Blanchard,
MD (France); Dr.A. Gerschlick, MD (UK); Dr. C. Macaya, MD
(Spain); C. Homsy, MD (Clinical Research Guidant Europe); Anton
Van Weert, PhD (HeartCore, The Netherlands); Sophie Henry
(Clinical Research Guidant Europe), Els Boone (Clinical Research
Guidant Europe)

DDaattaa SSaaffeettyy MMoonniittoorriinngg BBooaarrdd ((DDSSMMBB)):: J. Tijssen, MD (The
Netherlands); Prof. V. Legrand (Belgium); W. Wijns, MD (Belgium)

CClliinniiccaall EEvveennttss CCoommmmiitttteeee ((CCEECC)):: Prof. C. Hanet (Belgium); P. Stella,
MD (The Netherlands); B. Meursing, MD (The Netherlands)

AAnnggiiooggrraapphhiicc CCoorree LLaabboorraattoorryy:: Heart Core, Leiden, The Netherlands

DDaattaa MMaannaaggeemmeenntt:: Data Coordination Centre and Site Monitoring:
Guidant Europe, Diegem, Belgium

The following investigators and institutions participated in the
DELIVER II trial (number of patients): 
Dr. Büttner, Herzzentrum Bad Krozingen, Germany (53); Prof.
Marco, Clinique Pasteur, France (51); Prof. Grube, Herzzentrum
Siegburg GmbH, Germany (50); Dr. Drzewiecki, Silisean University
Medical School, Poland (50); Dr. Glatt, Centre Cardiologique du
Nord, France (50); Prof. Hamon, Hôpital de la Côte de Nacre CHU,
France (50); Prof. Piek, Academisch Medisch Centrum, The
Netherlands (50); Prof. Zeiher/Auch Schwelk, Klinikum der Johann

Wolfgang Goethe Universität, Germany (49); Dr. Oemrawsingh, Leids
Universitair Medisch Centrum,The Netherlands (42); Prof. Dietz,
Franz Volhard Klinik, Germany (38); Dr. Morice, ICPS, France (36);
Dr. Di Mario, San Raffael, Italy (35); Dr. van Boven, Groningen AZG,
The Netherlands (34); Prof. Hoffmann, Med. Einrichtung der RWTH-
Aachen, Germany (33); Dr. Dawkins, Southampton General
Hospital, UK (31); Dr. Macaya, Clinico San Carlos, Spain (30); Prof.
Schöls, Universitätsklinikum Heidelberg, Germany (28); Dr. Hennen,
Universitätsklinik Homburg/Saar, Germany (28); Dr. Bartorelli,
Centro Cardiologico Monzino, Italy (27); Prof. Fleck, Deutsches
Herzzentrum Berlin, Germany (27); Dr. De Benedictis, Ospedale
Mauriziano, Italy (24); Prof. Haase, Kardiologisches Centrum,
Germany (24); Prof. Charbonnier, Hôpital Trousseau, France (23);
Dr. Guenot, Clinique Belledone, France (22); Dr. Antoniucci, Azienda
Ospedaliera Careggi, Italy (21); Dr. Neuzner, Klinikum Kassel,
Germany (21); Dr. Bramucci, Policlinico San Matteo, Italy (20); Prof.
Bonzel, Klinikum Fulda, Germany (20); Prof. Polonski, Silisean Heart
Disease Center, Poland (20); Dr. Valdés, Hospital Universitario Virgen
Arrixaca, Spain (20); Dr. Levy, Clinique La Valette, France (19); Dr.
Wiemer, HZ Bad Oeynhausen, Germany (18); Dr. Rubino, Casa di
Cura Montevergine, Italy (18); Prof. Kuck, Allgemeines Krankenhaus
St. Georg, Germany (17); Prof. Lablanche, CHU Cardiologique,
France (17); Dr. Berland, Clinique Saint Hilaire, France (17); Prof.
Thale, Schüchtermann Klinik Bad Rothenfelde, Germany (17); 
Dr. Colombo, EMO-Centro Cuore Columbus, Italy (16); Prof. Jung,
Städtisches Klinikum Villingen-Schwenningen, Germany (16); 
Dr. Bethencourt, Hospital Universitario Son Dureta, Spain (16); Prof.
Spaulding, Hôpital Cochin, France (16); Dr. Banning, John Radcliffe
Hospital, United Kingdom (15); Dr. Holmberg, Royal Sussex County
Hospital, United Kingdom (15); Dr. Mabin, Vergelegen Medi Clinic,
South Africa (15); Dr. Guerin, Clinique Parly 2, France (15); Prof.
Eber, Allgemeines Krankenhaus Wels, Austria (15); Dr. Cassel,
Milpark Medical Centre, South Africa (14); Dr. Fourier, Clinique La
Louvière, France (14); Dr. Zelizko, Ikem, Czech Republic (14); Prof.
Erne, Kantonsspital Luzern, Switzerland (13); Dr. Levy, Wythenshawe
Hospital, South Manchester University Hospitals NHS Trust, United
Kingdom (13); Prof. Peiffer, Universitätsklinik Leipzig, Germany (13);
Dr. Blanchard, Clinique Saint Gatien, France (12); Dr. Thomas,
King’s College Hospital, United Kingdom (12); Dr. Fontanelli,
Presidio Ospedaliero di Vicenza, Italy (12); Prof. Cassagnes, CHU
Clermont-Fernand, France (11); Dr. Makowski, Clinique Ambroise
Paré, France (11); Dr. Esplugas Oliveras, Hospital Principes De
Espana, Spain (11); Prof. Klein, University Hospital Graz, Austria
(10); Prof. De Servi, Ospedale Civile di Legnano, Italy (9); 
Dr. Gerschlik, Glenfield Hospital, United Kingdom (9); Prof. Lotan,
Hadassah University Hospital, Israel (9); Dr. Betriu, Hospital Clinico
y Provincial de Barcelona, Spain (8); Dr. Thuesen, Skejby Sygehus,
Denmark (8); Dr. Khalife, CH Metz-Thionville, France (8); Prof.
Eberli, Universitätsspital Zürich, Switzerland (7); Prof. Carrié, CHU
Rangueil; France (7); Dr. Reimers, Ospedale Civile, Italy (6); Prof.
Rothman, The London Chest Hospital, United Kingdom (5); 
Dr. Sionis, 1st IKA Hospital “Penteli”, Greece (5); Dr. Ettori, Spedali
Civili di Brescia, Italy (4); Prof. Mäurer, Klinikum Bayreuth, Germany
(4); Dr. Tsikaderis, Saint Luke’s, Greece (4); Prof. Danchin, Hôpital
Européen Georges Pompidou, France (3); Dr. Medina, Hospital 
Dr. Negrin, Spain (3); Dr. Verheye, Middelheim Ziekenhuis, Belgium (2);
Dr. Janssens, Imelda Ziekenhuis, Belgium (1).

06C0003_EI_385_Grube.qxd  1/02/06  9:24  Page 390




