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Abstract

Objective We assessed the 1-year clinical outcome in a large cohort of unselected patients 
treated with an endothelial progenitor cell capturing coronary stent (ECS). 

Background The novel ECS is coated with CD34+ antibodies that bind circulating endothe-
lial progenitor cells (EPCs) to the stent surface, thereby accelerating endothelialization of 
the stent struts; it is hypothesized that this may prevent restenosis and stent thrombosis.

Methods A total of 405 unselected patients were treated percutaneously with the ECS. The 
majority of patients had complex lesions with an estimated high risk of restenosis. 

Results The primary endpoint defined as the composite of cardiac death, myocardial infarc-
tion (MI), and target lesion revascularization (TLR) at 1 year was 13.3%, mainly attributable 
to TLR which was 10.9%. The occurrence of definite and probable ST was low, 0.5% and 
0.7% respectively. Based on the risk of restenosis, in patients with an estimated high risk of 
restenosis (n=249), the composite primary endpoint was 16.1% versus 9.0% in patients with 
an estimated low risk (n=155).  Moreover, the 1 year clinical outcomes in diabetic patient 
compared well with the nondiabetic patients.

Conclusion In this single-center study, the 1-year clinical follow-up in a “real-world” popu-
lation treated with the ECS showed good results. Currently, large randomized studies are 
conducted to evaluate the long-term safety and efficacy of this stent.
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Introduction

The introduction of drug-eluting stents (DES) has decreased the rates of in-stent restenosis 
compared with bare metal stents.(1;2) Neointimal hyperplasia and vascular smooth muscle 
cell proliferation induced by stent placement can be inhibited by the cytostatic or cytotoxic 
drugs released from the DES. Consequently, this results in delayed functional endotheliali-
zation of the stent struts and prevents the natural healing response. This may be associated 
with vasomotor dysfunction and the occurrence of very late stent related thrombosis.(3-7) 

Bone marrow-derived endothelial progenitor cells (EPCs) that circulate in the peripheral 
blood, possess the ability to migrate to areas of vascular injury, e.g. caused by stent place-
ment. It is hypothesized that hereafter the EPCs differentiate into mature endothelial cells 
and thereby contribute to the vascular repair and formation of a functional endothelium.
(8-13) The novel Bio-engineered Genous™ Endothelial Progenitor Cell Capturing Stent 
(OrbusNeich Medical Technologies Inc., FL, USA) is a stainless steel stent coated with 
anti-human CD34+ antibodies that can bind circulating EPCs. In animal studies, a rapid 
enhancement of EPCs binding to the stent struts was observed and a confluent monolayer 
of adherent CD34+ cells was approached after 60 minutes of incubation.(14-16) In humans, 
the safety and efficacy of the EPC capturing stent was demonstrated in the small, nonran-
domized Healthy Endothelial Accelerated Lining Inhibits Neointimal Growth-First in Man 
(HEALING-FIM) and HEALING II study evaluating patients with noncomplex coronary 
lesions.(17;18) In the present single-center study, we report the 1-year clinical follow-up 
after EPC capturing stent placement in an unselected patient population. In addition, we 
have evaluated the clinical outcomes in subgroups: patients carrying at least one lesion with 
a high risk of restenosis versus patients carrying only lesions with a low risk of restenosis fol-
lowing the National Institute for Clinical Excellence (NICE) criteria (19) and in the diabetic 
versus the nondiabetic patients. And finally, we performed a matched-pair analysis using the 
data of patients treated with any BMS between September 2005 and February 2008.

Methods

Source population
The data analyzed in our study were obtained in a retrospective manner from patients 
who underwent percutaneous coronary intervention (PCI) with at least one EPC capturing 
stent for a coronary artery lesion at the Academic Medical Center-University of Amster-
dam between September 2005 and February 2008. Our institution is a high-volume tertiary 
referral hospital with on-site cardiac surgery. All interventions were performed according 
to standard PCI guidelines. The type of stent a patient receives is at the discretion of the 
operator, unless a patient is included in a study in which the type of stent was dictated by 
the study guidelines. Of all patients treated by means of PCI in our center during the study 
period, 405 (8.9%) were treated with a Genous stent. A total of 174 (43%) Genous-treated 
patients participated in a trial; 98 (56%) in the TRIAS Pilot study (20), 66 (38%) in the TRIAS 
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Program (21) and 10 (6%) in the HEALING IIb study. At the start of the procedure, all 
patients received 5000 IU of unfractionated heparin. The use of periprocedural glycoprotein 
IIb/IIIa receptor inhibitors was left at the discretion of the operator. After the PCI, patients 
were treated with aspirin 100 mg indefinitely and clopidogrel 75 mg daily for one month.

Bifurcation stenting was mainly performed using a provisional T-stenting technique. 
Repeat coronary angiography was performed when clinically indicated by recurrence of 
anginal symptoms or documented myocardial ischemia, and routinely after left main lesion 
stenting and bifurcation lesion stenting between 6 and 9 months. Patients from hospitals 
without PCI facilities and patients from our outpatient clinic that required repeat revascu-
larization procedures were usually referred to be treated at our institution.

Data source
Clinical baseline, angiographic and procedural information were retrieved from our elec-
tronic PCI database. One-year clinical follow-up was obtained by means of a paper survey 
filled out by the patient or by telephone contact. When no contact could be established, 
telephone contact with the patients’ relative, general practitioner, or referral cardiologist 
was used to complete follow-up. When a patient was lost to follow-up, the Statistics Neth-
erlands-Health and Welfare registry (CBS) was consulted for information on patient’s vital 
status. When a major cardiac event was reported, review of hospital records, chart review, 
telephone contact with the referring cardiologists and/or the patient’s general practitioner 
were used to complete the information.

Study population
We included all patients that underwent PCI for a coronary artery lesion with an EPC 
capturing stent. All patients had either symptoms of angina despite medical treatment, a 
positive stress test attributable to a coronary artery lesion with >50% diameter stenosis, or 
symptoms of a ST-elevation myocardial infarction (STEMI). Our study population carried 
a fair percentage of lesions with a high risk of restenosis e.g. bifurcation lesions, chronic 
total occlusions, and lesions with a length >20mm due to participation in several clinical 
studies evaluating the EPC capturing stent in such high-risk lesions. 

Endothelial progenitor cell capturing stent
All patients in the study were treated with an EPC capturing stent (Genous Bio-engineered 
R stentTM, OrbusNeich Medical Technologies, Fort Lauderdale, FL, USA). The EPC captur-
ing stent is a 316L stainless steel stent coated with monoclonal murine anti-human CD34+ 
antibodies on the abluminal surface. These anti-CD34+ antibodies specifically target the 
circulating EPC population associated with neovascularization and arterial repair response. 
The available sizes of the EPC capturing stent in diameters were 2.5, 2.75, 3.0, and 3.5 mm 
with a length of 13, 15, 18, 23, 28, and 33 mm.
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Endpoints and endpoint definitions
The primary endpoint of the study was defined as the composite of cardiac death, myocar-
dial infarction (MI) (unless documented to arise from the nontreated coronary artery) and 
target lesion revascularization (TLR) within 1 year. All deaths were considered a cardiac 
death unless otherwise documented. Myocardial infarction was classified according to the 
criteria of the Consensus Report of the Task Force for the universal definition of AMI(22). 
Periprocedural MI was defined as a rise in the creatine kinase-MB (CK-MB) level or tro-
ponin T level of more than 3 times the upper limit of normal. Spontaneous MI was defined 
as any rise in the CK-MB level or troponin T level above the upper reference limit. TLR 
was defined as any repeat revascularization of the target lesion by repeat percutaneous 
intervention or coronary artery bypass grafting (CABG). 

Secondary endpoints included noncardiac death, target vessel revascularization (TVR), 
non-TVR, and stent thrombosis (ST) within one year. All definitions are in accordance with 
the Academic Research Consortium (ARC) definitions.(23) 

NICE guidelines
The National Institute for Clinical Excellence (NICE) guidelines on the use of coronary 
artery stents recommends the use of DES when the target artery has a reference diameter 
of <3.0mm or the lesion has a length of >15mm as these lesions are considered to carry 
a higher risk of restenosis. In contrast, a target artery with a reference diameter of ≥3.0 
mm or a lesion length of ≤15 can be treated with a BMS as these lesions are considered at 
low risk of restenosis. These criteria do not apply to STEMI patients or patients in whom 
there is angiographic evidence of thrombus in the target artery. In this manuscript, the 
NICE guidance was used to evaluate the clinical outcome at 1-year follow-up on patients 
with lesions carrying a low risk versus a high risk of restenosis determined at the index 
procedure.  

Matched-pair analysis
We performed an in-house matched-pair analysis matching our study population with 
patients treated with any BMS between September 2005 and February 2008. We used the 
baseline data from our electronic PCI database to select the patients treated with a BMS 
and with complete one-year follow-up data available.  

Statistical analysis
Continuous variables with normal distribution are presented as mean ± standard deviation 
(SD), categorical variables as number (proportion). Event rates at 1 year were estimated with 
the Kaplan-Meier method. Relative Risks (RR) were calculated by dividing the Kaplan-Meier 
estimated rate of an event at one year in 1) the high-risk group by that in the low-risk group 
according to the NICE criteria; and in 2) the diabetic population by that in the nondiabetic 
population. The 95% confidence interval (CI) for the RR was calculated with the use of the 
standard errors from the Kaplan-Meier curve. The matched-pair analysis was carried out 



206

C
ha

pt
er

 4
-6

using the following parameters: gender; cardiovascular risk factors; history of myocardial 
infarction, PCI and bypass surgery; anginal status according to the ACC/AHA classification; 
number of diseased cardiac vessels; which vessel treated; type of stenosis (A,B1,B2,C lesion); 
and presence of a chronic totally occluded coronary artery. For all statistical analyses, we 
used the SPSS software package (version 16, SPSS Inc., Chicago, IL, USA).

Table 1 Baseline clinical characteristics
n = 405

Age (y) 63 ± 11
Male 293 (72%)
Diabetes 74 (18%)
   Requiring oral medication 40 (10%)
   Requiring insulin 34 (8%)
Hypertension 196 (48%)
Hyperlipidemia 201 (50%)
Family history of coronary artery disease 218 (54%)
Current smoker 91 (22%)

Previous myocardial infarction 128 (32%)
Previous percutaneous intervention 101 (25%)
Previous CABG 18 (4%)

Contra-indication for long-term DAT 16 (4%)
   Scheduled surgery within 1 month 9 (2%)
   Trombocytopenia 2 (0,5%)
   Use coumarin derivate (atrial fibrillation; 2 (0,5%)
      recent pulmonary embolism)
   Recently severe gastric bleeding 1 (0,2%)
   Hypersensitivity for clopidogrel 1 (0,2%)
   Treatment of in-stent restenosis of a 1 (0,2%)
      sirolimus-eluting stent

Clinical indication for PCI
   Stable angina 267 (66%)
   Unstable angina 123 (30%)
   Myocardial infarction 15 (4%)
Aspirin therapy 388 (96%)
Beta-blocker 341 (84%)
Statin therapy 348 (86%)

Extent of coronary artery disease
   One vessel 215 (53%)
   Two vessels 134 (33%)
   Three vessels 56 (14%)
values are n (%) or mean±SD. CABG coronary artery bypass grafting, PCI percutaneous coronary inter-
vention, DAT dual antiplatelet therapy
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Results

Baseline clinical, angiographic and procedural characteristics
The study population consisted of 405 patients that underwent PCI of a coronary lesion 
with an EPC capturing stent. Baseline clinical characteristics are summarized in Table 1. 
Sixteen patients (4%) were treated with an EPC capturing stent because of a contra-indica-
tion for long-term dual antiplatelet therapy and these patients were prescribed less than 30 
days of clopidogrel 75mg on top of aspirin 100 mg daily. 

A total of 348 (86%) patients were on statin therapy at the time of stent placement.
Baseline lesion and procedural characteristics are summarized in Table 2. All study 

patients received ≥ 1 Genous stent. In our population, a total of 652 lesions were treated; 
510 (78%) with one or more Genous stents, 47 (7%) with one or more BMS, 3 (0.5%) with 
a DES and 92 (14%) with balloon dilation (POBA) only. Our analysis involved the 510 
Genous-treated lesions; the lesions treated with another stent type or POBA were excluded 
from endpoint assessment. On average, 1.1 stents per lesion were used and the mean total 
stent length per lesion was 24.6 mm.  

Clinical Results
Clinical follow-up was complete for all patients and events are listed in Table 3. The com-
posite primary endpoint of cardiac death, MI and TLR at one-year follow-up was 13.3%. 

Table 2 Baseline angiographic and procedural characteristics
L = 510

Target coronary artery
   Left main 19 (4%)
   Left anterior descending 237 (46%)
   Left circumflex 116 (23%)
   Right 134 (26%)
   Coronary artery bypass graft 4 (1%)

ACC/AHA lesion classification
   A 21 (4%)
   B1 107 (21%)
   B2 214 (42%)
   C 168 (33%)
Calcification 199 (39%)
Bifurcation 123 (24%)
Occluded artery 103 (20%)
Lesion length (mm) 19,8± 9,80

Stent length (mm) 24,6± 11,7
Stent diameter (mm) 3,3± 0,4
Stents per lesion 1,1± 0,4
values are n (%) or mean±SD. L number of treated lesions
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Seventeen patients (4.2%) died of which 10 patients (2.5%) of a cardiac cause. A total of 
11 patients (2.7%) suffered a MI; 6 patients (1.5%) had a periprocedural MI and 5 (1.2%) a 
spontaneous MI. Forty-four  patients (10.8%) underwent a repeat revascularization of the 
target lesion; 37 (9.1%) by means of a PCI and 7 (1.7%) by means of bypass surgery. 

According to the ARC definitions, 2 patients (0.5%) had a definite ST at 7 and 18 days 
respectively and patient characteristics are described in Table 4. Three patients (0.7%) had 
an event that was classified as probable ST. All 5 patients (1.2%) with definite or probable 
ST were on dual antiplatelet therapy at the time of the event. 

Fifty-seven statin-naïve patients (14%) were enrolled in the study. At 1-year follow-up 
no significant differences were found between the statin-treated and statin-naïve patients 
with regard to all study endpoints. The results are summarised in the supplement. (Table 6)

A total of 15 patients were treated for STEMI with an EPC capturing stent. At 1-year 
clinical follow-up 3 events occurred (data not shown). One patient underwent pancreatic 

Table 3 One year clinical follow-up
n = 405

Primary end point
   Composite of cardiac death, MI, TLR 54 (13,3%)
Other composite end points
   Composite of cardiac death, MI 17 (4,2%)
   Composite of cardiac death, MI, TVR 60 (14,8%)

Components of the primary end point
   Cardiac death 10 (2,5%)
   MI
      Peri-procedural 6 (1,5%)
      Spontaneous 5 (1,2%)
   TLR
      Percutaneous 37 (9,1%)
      Surgical 7 (1,7%)
   Stent thrombosis
      Definite 2 (0,5%)
      Probable 3 (0,7%)
      Possible 0 -

Other events
   All cause mortality 17 (4,2%)
      Non cardiac death 7 (1,7%)
   TVR / no TLR
      Percutaneous 4 (1,0%)
      Surgical 2 (0,5%)
   Non-TVR
      Percutaneous 21 (5,2%)
      Surgical 1 (0,2%)
values are n (%) or mean±SD; MI myocardial infarction, TLR target lesion revascularization, TVR target 
vessel revascularization
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surgery which was complicated by a MI. This was treated by primary PCI with an EPC 
capturing stent. After a few hours, the patient developed irreversible shock and, despite 
cardiopulmonary resuscitation, died. Furthermore, one patient suffered a nonSTEMI at day 
63 and one patient underwent a non-TVR at day 29. 

Outcomes according to the NICE guidelines: high risk versus low risk
When utilizing the NICE guidelines, 151 patients (38.7%) were considered at low risk and 
239 patients (61.3%) were considered at high risk of restenosis (left panel of Table 5). As 
the NICE guidelines do not apply to STEMI patients, 15 patients were excluded from this 
sub analysis. At 1 year, composite primary endpoint was significantly lower in the low-risk 
population as compared to the high-risk population, 8.6% versus 16.3% respectively (RR 
1.90, 95% CI 1.03-3.50) Furthermore, 1.3% of the patients in the low-risk group suffered 
a MI versus 3.4% in the high-risk group (RR 2.53, 95%CI 0.42-15.44) and 7.9% low-risk 
patients underwent a target lesion revascularization versus 13.4% in the high-risk group 
(RR 2.03, 95%CI 0.99-4.16. All definite and probable ST occurred in the high-risk subset of 
patients. 

Diabetes versus nondiabetes 
We evaluated the outcomes of diabetic patients versus nondiabetic patients and the results 
are summarized in the right panel of Table 5. A total of 74 patients (18.3%) had diabetes. 
At 1-year follow-up, the composite primary endpoint in the diabetic group was 17.6% as 
compared with 12.5% in the nondiabetic group (RR 1.41, 95% CI 0.68-2.90). No significant 
differences were found between both groups regarding cardiac death, TLR and ST. The 

Table 4 Characteristics of the patients with a definite or probable stent thrombosis
Age NICE risk 

stratification
Lesion 

location
Time till 

ST
DAT at time 

of event
Outcome Repeat  

revascularization
Definite ST
71 High LM-LAD 7 yes MI (CK-MB 

>3 times ULN)
Yes, balloon 
angioplasty

74 High RCA 18 yes MI (CK-MB 
>3 times ULN)

Yes, stent 
placement

Probable ST
81 High LCx 29 yes Unexplained 

death
-

63 High LCx 43 yes NSTEMI No
50 - LAD/first 

diagonal 
branch

63 yes NSTEMI No

NICE National Institute for Health and Clinical Excellence, ST stent thrombosis, LM left main, LCx ramus 
circumflex, RCA right coronary artery, LAD left anterior descending, DAT dual antiplatelet therapy, MI 
myocardial infarction, ULN upper limit of normal
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occurrence of a spontaneous MI was higher in the diabetic group as compared with the 
nondiabetic group, 6.8% versus 1.8% respectively (RR 3.73, 95%CI 0.0->1000).

Outcomes according to the matched-pair analysis
All 405 Genous-treated patients were matched in a 1:1 ratio with a BMS-treated patient. 
The Genous-treated population had statistically significant more B2/C lesions, bifurcated 
lesions and occluded coronary arteries compared to the BMS-treated population. (Data 

Table 5 Analyses of primary and secondary end points for the subgroup populations
High-risk
(n=239)

Low-risk
(n=151)

Relative Risk 
(95%CI)

Log Rank 
p-value

Diabetes
(n=74)

Non Diabetes
(n=331)

Relative Risk
(95%CI)

Log Rank p-value

no. Rate (%)† no. Rate (%)† no. Rate (%)† no. Rate (%)†
Primary end point
   Composite of cardiac 
death, MI, TLR

39 (16,4%) 13 (8,7%) 1.90 (1.03-3.50) 0,03 13 (17,6%) 41 (12,5%) 1.41 (0.68-2.90) 0,23

Other composite end points
   Composite of cardiac 
death, MI

11 (4,6%) 4 (2,7%) 1.74 (0.55-5.47) 0,33 6 (8,1%) 11 (3,3%) 2.43 (0.37-15.98) 0,07

   Composite of cardiac 
death, MI, TVR

42 (17,7%) 16 (10,7%) 1.66 (0.97-2.84) 0,07 15 (20,3%) 45 (13,7%) 1.48 (0.74-2.96) 0,13

Components of the primary end point
   Cardiac death 6 (2,5%) 3 (2,0%) 1.27 (0.33-4.82) 0,74 4 (5,4%) 6 (1,8%) 2.98 (0.17-51.5) 0,07
   MI 8 (3,4%) 2 (1,3%) 2.53 (0.42-15.44) 0,22 5 (6,8%) 6 (1,8%) - 0,02
      Peri-procedural 4 (1,7%) 2 (1,3%) 1.26 (0.25-6.52) 0,79 2 (2,7%) 4 (1,2%) 2.24 (0.10-49.07) 0,34
      Spontaneous 4 (1,7%) 0 (0,0%) - 0,11 3 (4,1%) 2 (0,6%) - 0,02
   TLR 32 (13,5%) 10 (6,7%) 2.03 (0.99-4.16) 0,04 10 (13,5%) 32 (9,8%) 1.38 (0.60-3.18) 0,32
      Percutaneous 30 (12,7%) 7 (4,7%) 2.72 (1.05-7.00) 0,01 7 (9,5%) 30 (9,2%) 1.03 (0.46-2.30) 0,90
      Surgical 2 (0,8%) 5 (3,3%) 0.25 (0.01-7.76) 0,07 3 (4,1%) 4 (1,2%) 3.32 (0.08-133.5) 0,09
   Stent thrombosis
      Definite 2 (0,8%) 0 (0,0%) - 0,26 1 (1,4%) 1 (0,3%) - 0,25
      Probable 2 (0,8%) 0 (0,0%) - 0,26 2 (2,7%) 1 (0,3%) - 0,03
      Possible 0 (0,0%) 0 (0,0%) - - 0 (0,0%) 0 (0,0%) -

Other events
   All cause mortality 10 (4,2%) 6 (4,0%) 1.05 (0.40-2.81) 0,92 5 (6,8%) 12 (3,6%) 1.68 (0.37-9.28) 0,23
      Non cardiac 4 (1,7%) 3 (2,0%) 0.84 (0.18-4.02) 0,82 1 (1,4%) 6 (1,9%) 0.75 (0.12-4.51) 0,78
   TVR / no TLR 3 (1,3%) 3 (2,0%) 0.64 (0.10-4.26) 0,57 2 (1,7%) 4 (1,2%) 2.22 (0.10-47.19) 0,34
      Percutaneous 1 (0,4%) 3 (2,0%) 0.21 (0.001-42.2) 0,13 2 (2,7%) 2 (0,6%) 4.43 (0.01-1892.5) 0,10
      Surgical 2 (0,8%) 0 (0,0%) - 0,26 0 (0,0%) 2 (0,6%) - 0,50

   Non-TVR 15 (6,3%) 6 (4,0%) 1.59 (0.63-3.98) 0,33 6 (8,1%) 16 (4,9%) 1.66 (0.45-6.14) 0,25
      Percutaneous 15 (6,3%) 5 (3,3%) 1.90 (0.68-5.37) 0,20 6 (8,1%) 15 (4,6%) 1.77 (0.45-6.94) 0,20
      Surgical 0 (0,0%) 1 (0,7%) - 0,21 0 (0,0%) 1 (0,3%) - 0,64
† The event rate within one year was determined with the use of the Kaplan–Meier curves.
MI myocardial infarction, TLR target lesion revascularization, TVR target vessel revascularization



211

O
ne

-y
ea

r c
lin

ic
al

 re
su

lts
 o

f t
he

 G
en

ou
s s

te
nt

not shown) Table 7 depicts the one-year clinical outcome of the patients treated with a 
Genous stent matched with the patients treated with any BMS. No statistically significant 
differences were found between both stent groups. 

Discussion

This report, based on a single-center experience, is the first to evaluate unselected patients 
treated for coronary artery stenosis with the EPC capturing stent. The data available today 
suggest that the use of the EPC capturing stent is safe and that the results from nonrand-

Table 5 Analyses of primary and secondary end points for the subgroup populations
High-risk
(n=239)

Low-risk
(n=151)

Relative Risk 
(95%CI)

Log Rank 
p-value

Diabetes
(n=74)

Non Diabetes
(n=331)

Relative Risk
(95%CI)

Log Rank p-value

no. Rate (%)† no. Rate (%)† no. Rate (%)† no. Rate (%)†
Primary end point
   Composite of cardiac 
death, MI, TLR

39 (16,4%) 13 (8,7%) 1.90 (1.03-3.50) 0,03 13 (17,6%) 41 (12,5%) 1.41 (0.68-2.90) 0,23

Other composite end points
   Composite of cardiac 
death, MI

11 (4,6%) 4 (2,7%) 1.74 (0.55-5.47) 0,33 6 (8,1%) 11 (3,3%) 2.43 (0.37-15.98) 0,07

   Composite of cardiac 
death, MI, TVR

42 (17,7%) 16 (10,7%) 1.66 (0.97-2.84) 0,07 15 (20,3%) 45 (13,7%) 1.48 (0.74-2.96) 0,13

Components of the primary end point
   Cardiac death 6 (2,5%) 3 (2,0%) 1.27 (0.33-4.82) 0,74 4 (5,4%) 6 (1,8%) 2.98 (0.17-51.5) 0,07
   MI 8 (3,4%) 2 (1,3%) 2.53 (0.42-15.44) 0,22 5 (6,8%) 6 (1,8%) - 0,02
      Peri-procedural 4 (1,7%) 2 (1,3%) 1.26 (0.25-6.52) 0,79 2 (2,7%) 4 (1,2%) 2.24 (0.10-49.07) 0,34
      Spontaneous 4 (1,7%) 0 (0,0%) - 0,11 3 (4,1%) 2 (0,6%) - 0,02
   TLR 32 (13,5%) 10 (6,7%) 2.03 (0.99-4.16) 0,04 10 (13,5%) 32 (9,8%) 1.38 (0.60-3.18) 0,32
      Percutaneous 30 (12,7%) 7 (4,7%) 2.72 (1.05-7.00) 0,01 7 (9,5%) 30 (9,2%) 1.03 (0.46-2.30) 0,90
      Surgical 2 (0,8%) 5 (3,3%) 0.25 (0.01-7.76) 0,07 3 (4,1%) 4 (1,2%) 3.32 (0.08-133.5) 0,09
   Stent thrombosis
      Definite 2 (0,8%) 0 (0,0%) - 0,26 1 (1,4%) 1 (0,3%) - 0,25
      Probable 2 (0,8%) 0 (0,0%) - 0,26 2 (2,7%) 1 (0,3%) - 0,03
      Possible 0 (0,0%) 0 (0,0%) - - 0 (0,0%) 0 (0,0%) -

Other events
   All cause mortality 10 (4,2%) 6 (4,0%) 1.05 (0.40-2.81) 0,92 5 (6,8%) 12 (3,6%) 1.68 (0.37-9.28) 0,23
      Non cardiac 4 (1,7%) 3 (2,0%) 0.84 (0.18-4.02) 0,82 1 (1,4%) 6 (1,9%) 0.75 (0.12-4.51) 0,78
   TVR / no TLR 3 (1,3%) 3 (2,0%) 0.64 (0.10-4.26) 0,57 2 (1,7%) 4 (1,2%) 2.22 (0.10-47.19) 0,34
      Percutaneous 1 (0,4%) 3 (2,0%) 0.21 (0.001-42.2) 0,13 2 (2,7%) 2 (0,6%) 4.43 (0.01-1892.5) 0,10
      Surgical 2 (0,8%) 0 (0,0%) - 0,26 0 (0,0%) 2 (0,6%) - 0,50

   Non-TVR 15 (6,3%) 6 (4,0%) 1.59 (0.63-3.98) 0,33 6 (8,1%) 16 (4,9%) 1.66 (0.45-6.14) 0,25
      Percutaneous 15 (6,3%) 5 (3,3%) 1.90 (0.68-5.37) 0,20 6 (8,1%) 15 (4,6%) 1.77 (0.45-6.94) 0,20
      Surgical 0 (0,0%) 1 (0,7%) - 0,21 0 (0,0%) 1 (0,3%) - 0,64
† The event rate within one year was determined with the use of the Kaplan–Meier curves.
MI myocardial infarction, TLR target lesion revascularization, TVR target vessel revascularization
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omized trials can be replicated, despite the inclusion of patients with a variety of higher-risk 
clinical and angiographic characteristics. The 13.3% composite primary endpoint and 
10.8% TLR at 1-year observed in our study including unselected patients is encouraging 
and comparable with previous, small, observational studies.(18;24-26)  While most BMS 
trials evaluated the on-label use of the BMS and making the comparison to our study fairly 
difficult, the SIRIUS trial evaluated patients with a relatively high risk of restenosis and 
showed a TLF of 18.8% with 16.8% TLR at 9 months follow-up.(27) In DES registries TLF 
and TLR rates are generally lower than found in our study. However, one should keep in 

Table 6 Analyses of primary and secondary end points for the patients on statin therapy versus patients 
not on statin therapy

Statin therapy
(n=348)

No statin therapy
(n=57)

Relative Risk 
(95%CI)

Log Rank 
p-value

no. Rate (%)† no. Rate (%)†
Primary end point
   Composite of cardiac death, 
MI, TLR

47 (13,5%) 7 (12,3%) 1.11 (0.55-2.21) 0,84

Other composite end points
   Composite of cardiac death, MI 14 (4,0%) 3 (5,3%) 0.77 (0.17-3.40) 0,66
   Composite of cardiac death, MI, 

TVR
52 (14,9%) 8 (14,0%) 1.07 (0.55-2.06) 0,88

Components of the primary end point
   Cardiac death 8 (2,3%) 2 (3,5%) 0.66 (0.08-5.46 0,58
   MI 9 (2,6%) 2 (3,5%) 0.74 (0.11-4.96) 0,69
      Peri-procedural 5 (1,4%) 1 (1,8%) 0.82 (0.07-9.75) 0,85
      Spontaneous 4 (1,1%) 1 (1,8%) 0.66 (0.03-13.48) 0,70
   TLR 37 (10,6%) 5 (8,8%) 1.22 (0.56-2.66) 0,70
      Percutaneous 32 (9,2%) 5 (8,8%) 1.05 (0.44-2.51) 0,94
      Surgical 7 (2,0%) 0 (0,0%) - 0,28
   Stent thrombosis
      Definite 1 (0,3%) 1 (1,8%) 0.16 

(0.01-27343)
0,14

      Probable 3 (0,9%) 0 (0,0%) - 0,48
      Possible 0 (0,0%) 0 (0,0%) - -

Other events
   All cause mortality 13 (3,7%) 4 (7,0%) 0.53 (0.09-3.21) 0,25
      Non cardiac 5 (1,4%) 2 (3,5%) 0.41 (0.01-11.60) 0,27
   TVR / no TLR 5 (1,4%) 1 (1,8%) 0.81 (0.07-9.86) 0,86
      Percutaneous 3 (0,9%) 1 (1,8%) 0.49 (0.01-27.53) 0,53
      Surgical 2 (0,6%) 0 (0,0%) - 0,57

   Non-TVR 21 (6,0%) 1 (1,8%) 3.40 (0.74-15.58) 0,19
      Percutaneous 20 (5,7%) 1 (1,8%) 3.24 (0.72-14.56) 0,21
      Surgical 1 (0,3%) 0 (0,0%) - 0,68
† The event rate within one year was determined with the use of the Kaplan–Meier curves.
MI myocardial infarction, TLR target lesion revascularization, TVR target vessel revascularization
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mind that the selected patients and treated lesions in these registries do not always have a 
high-risk of restenosis profile and the duration of follow-up is usually shorter.(28-30)

The first clinical trial to evaluate the efficacy of the EPC capturing stent in patients car-
rying noncomplex coronary artery lesions was the HEALING-First-in-Man study which 
included 16 patients.(31) At 9-months clinical follow-up, the composite of cardiac death, 
stroke, MI, and TVR was 6.3% and no cases of stent thrombosis were reported. In the 
nonrandomized HEALING II study (18;32), a total of 63 patients with noncomplex lesions 
were enrolled. At 18-months clinical follow-up, no ST was observed and the composite of 
cardiac death, MI, and TLR was 7.9%, mainly attributed to a relatively low clinically-driven 
TLR rate of 6.3%. These studies enrolled selected patients with relatively low-risk lesions. 
In a sub analysis of our study, we evaluated the outcomes of our “real-world” population by 
their risk of restenosis according to NICE guidelines in which patients with noncomplex 
lesions are considered to be at low risk. Patients with lesions carrying a low risk of resteno-
sis showed a composite primary endpoint of 8.7% and a TLR of 6.7%. Moreover, in this sub 
population no ST was observed. Herewith, we demonstrate that the 1-year clinical results 
of our low-risk population compares well with the outcome of the noncomplex patients 
enrolled in the aforementioned studies. In contrast, we found substantially higher event 
rates in patients with complex lesions at high risk for restenosis, according to the NICE 
guidelines. This finding compares well with the single-center, nonrandomized registry by 
Miglionico et al. (33) including 80 patients with complex lesions treated with the EPC cap-
turing stent. At 14-months follow-up, the composite of cardiac death, MI, and TVR was 
16%, and the TLR rate was 13%. In our study, the high-risk population showed a composite 
of cardiac death, MI, and TVR of 17.7%, and a TLR rate of 13.5%, comparing nicely with the 

Table 7 Matched pairs analysis: one-year clinical follow-up
Genous BMS
N = 405 N = 405 p-value

Primary end point
   Composite of cardiac death, MI, TLR 54 (13,3%) 45 (11,1%) 0,285

 
Components of the primary end point  
   Cardiac death 10 (2,5%) 7 (1,7%) 0,462
   MI  1
      Peri-procedural 6 (1,5%) 6 (1,5%)
      Spontaneous 5 (1,2%) 5 (1,2%)
   TLR  0,332
      Percutaneous 37 (9,1%) 26 (6,4%)
      Surgical 7 (1,7%) 5 (1,2%)
   Stent thrombosis  0,523
      Definite 2 (0,5%) 5 (1,2%)
      Probable 3 (0,7%) 3 (0,7%)
      Possible 0 - 0 -
values are n (%) or mean±SD; MI myocardial infarction, TLR target lesion revascularization, TVR target 
vessel revascularization
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Miglionico registry. Remarkably, no cases of ST were reported in the two HEALING studies 
and the Miglionico registry. We found 2 cases of definite ST (0.5%) herewith emphasizing 
that the incidence of ST was very low despite the high complexity of the treated lesions.  
Our results compare well with large DES and BMS registries where ST rates were between 
0.9 and 2.7% with follow-up between 9 and 22 months.(34-37)

Diabetic patients are at considerably higher risk of restenosis and adverse clinical events 
after PCI compared to nondiabetic patients.(38-41) The international, eHEALING registry 
preliminary results were presented at the AHA’08 scientific sessions and included 3156 
patients of which 851 diabetic patients (27%). At 1-year, the diabetic group showed a primary 
endpoint (the composite of cardiac death, MI and clinically driven TLR) of 9.9% and a TLR 
of 4.9% which compared well with the rates of the total e-HEALING population, 8.5% and 
5.0% respectively.(42;43) Similarly, in our study, the outcomes of the diabetic population 
compared well with the nondiabetic population with respect to the composite endpoint of 
cardiac death, MI and TLR (17.6% vs 12.5%), cardiac death (5.4% vs 1.8%), TLR (13.5% vs 
9.8%). In contrast, MI (6.8% vs 1.8%) and probable ST (2.7% vs 0.3%) presented a distinct 
difference at 1-year clinical follow-up at the disadvantage of the diabetic population. Rates 
of the clinical events at 1 year were substantially higher in our population compared to 
the e-HEALING registry. This can partly be explained by the fact that patients enrolled in 
that study had less B2/C lesions (49% vs 75%) and shorter lesion lengths (16.8±8.6mm vs 
19.8±9.80mm). Furthermore, several exclusion criteria applied to the eHEALING registry, 
excluding patients with a lesion located in a graft or in an unprotected left main, lesions 
with evidence of thrombus or poor flow, patients with diffuse coronary artery disease or 
tortuous target vessels, and patients that had been treated with a DES. Moreover, in the 
eHEALING registry no systematic angiographic follow-up was performed whereas in our 
population approximately 25% of the patients underwent repeat angiography as part of a 
clinical study.  Our data did not show a significant difference between the statin-treated 
and statin-naïve patients with regard to all study endpoints. The pleiotrophic effect of 
statins, or HMG-CoA reductase inhibitors, to increase the level of circulating EPCs has 
been demonstrated in several animal and human studies.(44-47) However, contradicting 
evidence was found regarding the clinical implication of elevated levels of EPCs in patients 
undergoing PCI. Some human studies demonstrate a decrease of cardiovascular events in 
patients with elevated EPC levels at baseline(48;49). In contrast, other studies do not show 
a benefit in clinical outcome between patients with high levels of EPCs versus patients with 
normal EPC levels.(50) We hypothesized that statin treatment in our population did not 
alter clinical outcome as its potential EPC elevating effect may not be key influential on the 
occurrence cardiovascular events in our predominantly high-risk population. The influence 
of cardiovascular risk factors may well be overruling the potential positive effect of statins.

By means of a retrospective matched-pair analysis we controlled our study cohort with 
BMS-treated patients. We experienced that patients in our center treated with a Genous 
stent carried complex lesions more frequently than patients treated with a BMS. However, 
no significant differences were observed between both stent types regarding the one-year 
clinical outcome.
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Study limitations
This is a single-center, nonrandomized, retrospective study. Despite the encouraging 
results, randomized trials are warranted to assess the efficacy of the EPC capturing stent 
compared to a BMS or a DES.  Currently, the international multi-center randomized Tri-
Stent Adjudication Study (TRIAS) Program is ongoing, where the EPC capturing stent is 
compared to BMS in low-risk patients (TRIAS LR trial: ISRCTN 47701105)  and to DES 
in high-risk patients (TRIAS HR trial: ISRCTN 74297220). Nevertheless, our experience 
provides important observations concerning the use of the EPC capturing stent in an unse-
lected patient population. 

The hospitals’ participation in clinical trials and individual preferences of the operator 
determined which patients were treated with the EPC capturing stent thereby jeopardizing 
the true reflection of our patient population in this study. It should be noted that a consider-
able part of our study population participated in trials evaluating the EPC capturing stent 
in complex lesions.

To put our study data on the Genous stent in perspective, we carried out a matched-pair 
analysis using the BMS. In our clinic, the Genous stent was used more frequently in complex 
lesions. Therefore, a match without statistically significant differences between both groups 
regarding baseline clinical and angiographic characteristics could not be established.

Conclusion

This study is a single-center experience demonstrating the long-term safety and efficacy 
of the EPC capturing stent in a large population of “real-world” patients, consequently 
including a large number of patients with complex lesions. Our results show that the data 
from previous small trials evaluating selected patients can be replicated in an unselected 
population. 
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