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ABSTRACT
OBJECTIVES The aim of this study was to evaluate 1-year clinical safety and efﬁcacy of the dual-therapy COMBO stent
in a large, all-comers patient-level pooled cohort.
BACKGROUND The COMBO stent (OrbusNeich Medical, Fort Lauderdale, Florida) is a novel stent with abluminal
sirolimus elution from a biodegradable polymer and a luminal pro-healing anti-CD34þ antibody layer, which attracts
circulating endothelial progenitor cells. These endothelial progenitor cells can quickly mature into normal endothelium,
providing rapid endothelialization.
METHODS The MASCOT (Multinational Abluminal Sirolimus Coated biO-engineered stenT) (N ¼ 2,614, 61 global sites)
and REMEDEE (Randomized study to Evaluate the safety and effectiveness of an abluMinal sirolimus coatED
bio-Engineered StEnt Post Market Registry) (N ¼ 1,000, 9 European sites) registries are 2 prospective, multicenter
studies evaluating clinical outcomes after attempted COMBO stent placement in all-comer patients undergoing
percutaneous coronary intervention. In this patient-level pooled analysis we analyzed 1-year target lesion failure (TLF),
a composite of cardiac death, target vessel myocardial infarction, or clinically driven target lesion revascularization.
Furthermore, we determined predictors of 1-year TLF.
RESULTS A total of 3,614 patients (63.5  11.2 years of age; 23.8% women) were included in this analysis. The prevalence of diabetes mellitus was 29.3%, and 54.3% patients presented with acute coronary syndrome. The primary
endpoint of 1-year TLF occurred in 140 (3.9%) patients, with incidence of cardiac death in 1.6%, target vessel myocardial
infarction in 1.2%, clinically driven target lesion revascularization in 2.2%, and deﬁnite stent thrombosis in 0.5% patients.
Insulin-treated diabetes mellitus, chronic renal failure, and American College of Cardiology/American Heart Association
lesion type B2/C were independent predictors of 1-year TLF.
CONCLUSIONS In this large patient-level pooled analysis of patients treated with the dual-therapy COMBO stent
excellent results at 1-year were observed. (MASCOT - Post Marketing Registry [MASCOT]; NCT02183454; Prospective
Registry to Assess the Long-term Safety and Performance of the COMBO Stent [REMEDEE Reg]; NCT01874002)
(J Am Coll Cardiol Intv 2018;11:1969–78) © 2018 Published by Elsevier on behalf of the American College of
Cardiology Foundation.

From the aDepartment of Cardiology, Academic Medical Center, University of Amsterdam, Amsterdam, the Netherlands;
b

Department of Cardiology, Icahn School of Medicine at Mount Sinai Hospital, New York, New York; and the cDepartment of

Cardiology, San Raffaele Hospital, Milan, Italy. The Academic Medical Center received an unrestricted research grant from
OrbusNeich Medical BV (Hoevelaken, the Netherlands). OrbusNeich Medical (Fort Lauderdale, Florida) is the sponsor of the

ISSN 1936-8798/$36.00

https://doi.org/10.1016/j.jcin.2018.04.038

1970

de Winter et al.

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 19, 2018
OCTOBER 8, 2018:1969–78

Primary Results of the COMBO Collaboration

S

ABBREVIATIONS
AND ACRONYMS
ACS = acute coronary
syndrome(s)

CKD = chronic kidney disease
DAPT = dual antiplatelet
therapy

DES = drug-eluting stent(s)
DM = diabetes mellitus
PCI = percutaneous coronary
intervention

ST = stent thrombosis
TLF = target lesion failure
TLR = target lesion
revascularization

econd-generation drug-eluting stents

and the pro-healing luminal layer consists of an anti-

(DES) have improved clinical out-

CD34þ antibody layer. This unique bioengineered

comes after percutaneous coronary

antibody layer attracts circulating endothelial pro-

intervention (PCI) with the use of thinner

genitor cells that bind to the stent surface. These

stent struts, biodegradable polymers, and

endothelial progenitor cells, shortly after capture,

novel antiproliferative medication compared

start to develop into normal endothelial cells, allowing

with ﬁrst-generation DES (1,2). Although the

for rapid endothelialization of the stent (Figure 1) (7,8).
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With rapid endothelialization, the dual antiplatelet

(TV-MI) and stent thrombosis (ST) have
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minimum of 6 months after PCI with DES in current
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rates of in-stent restenosis could be expected.

focused

on

mitigating

this

adverse

COMBO

stent

received

the

Conformité

European market since then. China Food and Drug

SEE PAGE 1979

TV-MI = target vessel

The

Européene mark in 2013 and has been available on the

outcome (4).
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The COMBO stent (OrbusNeich Medical,

Medical Devices Agency approval are currently

Fort Lauderdale, Florida) was designed to promote

pending.

rapid and healthy strut coverage using anti-CD34þ

MASCOT AND REMEDEE REGISTRIES. The REMEDEE

antibodies. The stent combines 2 different treatment

registry (NCT01874002) is a European, prospective,

strategies, an antirestenotic and an antithrombotic

multicenter, investigator-initiated registry evaluating

strategy, and is therefore referred to as the dual-

outcomes in patients undergoing PCI with attempted

therapy stent (5). This novel stent is the investiga-

COMBO stent placement. Primary results have been

tional device of 2 large, prospective registries:

published previously (6,11). The registry included 9

REMEDEE (Randomized study to Evaluate the safety

European

and effectiveness of an abluMinal sirolimus coatED

Netherlands, Latvia, Northern Ireland, Spain, and

bio-Engineered StEnt Post Market Registry) and

Luxembourg). A thousand patients were enrolled

MASCOT (Multinational Abluminal Sirolimus Coated

between June 2013 and March 2014. This registry in-

biO-engineered stenT) (6). In the current report from

volves the collection of baseline demographic, clin-

the COMBO collaboration, we conducted a pooled

ical, and angiographic data, as well as follow-up data

patient-level

and

in consecutive patients who had the COMBO stent to

MASCOT registries, to evaluate the 1-year clinical

treat (a) coronary lesion(s) in the setting of routine

outcomes after dual-therapy stent treatment in all-

clinical care. Follow-up was conducted by either

comer patients. Furthermore, we sought to identify

outpatient visit or telephone call with the patient at

the predictors of 1-year target lesion failure (TLF)

30 days, 6 months, 12 months, and yearly, with this

after COMBO stent placement.
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METHODS

collection of all documentation of events. All events
were adjudicated by an independent clinical event

COMBO STENT. This dual-therapy stent is a stainless

committee.

steel stent with 100- mm struts and 2 therapeutic layers.

The MASCOT study (NCT02183454) is a post-

The anti-restenotic abluminal layer consists of a

marketing registry. This multicenter, multinational,

biodegradable polymer eluting sirolimus (5 mg/mm)
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patients undergoing PCI with attempted placement of

F I G U R E 1 The COMBO Stent

at least 1 COMBO stent as part of routine clinical care.
A total of 2,614 patients were enrolled from 61 global
centers (Europe, Asia, Middle East, and South America) between June 2014 and March 2016. Patients were
contacted at 30  7 days, 6 months  14 days, and 12
months  28 days of follow-up. Independent monitoring was performed for data quality. All events were
adjudicated by an independent clinical event committee. The primary endpoint was TLF at 1-year
follow-up.
There were limited exclusion criteria for both
registries: high probability of nonadherence to the
follow-up requirements (due to social, psychological,
or

medical

reasons),

currently

participating

in

another investigational drug or device study in which
routine angiographic follow-up is planned, a life expectancy of <1 year, or explicit refusal of participation in the registry. The MASCOT registry additionally
excluded patients undergoing PCI for treatment of
ST, however, treatment of in-stent restenosis with
The dual-therapy stent technology of the COMBO stent. The dual-therapy treatment

COMBO was allowed in both registries. In both

mechanism consists of the antirestenotic sirolimus layer on the abluminal side, and a

studies, DAPT was prescribed per local recommen-

circumferential (both luminal and abluminal) anti-CD34þ antibody layer (the endothelial

dations and in keeping with guidelines.

progenitor cell [EPC] capturing mechanism) for rapid endothelialization.

All patients provided written informed consent for
enrollment in the registries. Conduct of the studies
was in keeping with the Declaration of Helsinki and
Good Clinical Practice. The study investigators are

ST (deﬁnite or probable) was deﬁned according to

shown in the Online Appendix.

the Academic Research Consortium criteria (13).

This study is a pre-speciﬁed pooled patient-level

Lesion and procedural characteristics are reported by

analysis of the MASCOT and REMEDEE registries.

visual estimation, and core lab–adjudicated quanti-

Figure 2 presents the consort diagram. The REMEDEE

tative coronary angiography was not conducted in

registry was initiated and conducted by the Academic

both studies.

Medical Center-University of Amsterdam. The Academic

Medical

Center-University

of

At each contact (30 days, 6 months, and 12

Amsterdam

months) medication use was registered, including

received an unrestricted research grant from Orbus-

DAPT discontinuation. In the MASCOT registry all

Neich Medical for the conduct of the registry.

DAPT cessation events were also adjudicated by an

OrbusNeich Medical was the sponsor of the MASCOT

independent clinical events committee and classi-

registry (management of sites with respect to regu-

ﬁed

latory and contractual aspects). OrbusNeich Medical

discontinuation, or disruption (14). Device success

into

the

following

modes:

interruption,

had no part in the COMBO collaboration, and they

was deﬁned as the percentage of patients with

were not involved in the analysis of the data, pre-

successful delivery and deployment of the COMBO

sentation, or handling of results.
CLINICAL

ENDPOINTS. The

primary outcome of

interest for the present analysis is TLF at 1-year
follow-up. This composite endpoint consists of cardiac death, TV-MI, or target lesion revascularization
(TLR) by either PCI or coronary artery bypass graft

stent

to

the

target

lesion,

ﬁnal

diameter

stenosis #20% by visual estimation, and ﬁnal
Thrombolysis In Myocardial Infarction ﬂow grade 3
by

visual

assessment.

Procedural

success

was

considered in patients with device success without
any periprocedural complications.

(CABG). Myocardial infarction (MI) was adjudicated

DATA ANALYSIS. The COMBO collaboration is a

according to the third universal deﬁnition (12). How-

pooled

ever, periprocedural cardiac biomarkers were not

harmonized between both registries; the REMEDEE

collected routinely as this was not mandated by both

registry considered all TLR, whereas the MASCOT

protocols (registry design). Secondary endpoint of

registry only included clinically driven TLR in the

patient

level

analysis.

Endpoints

were
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F I G U R E 2 Overview Table of the Study Design of the COMBO Collaboration

CD ¼ cardiac death; MASCOT ¼ Multinational Abluminal Sirolimus Coated biO-engineered stenT; REMEDEE ¼ Randomized study to Evaluate
the safety and effectiveness of an abluMinal sirolimus coatED bio-Engineered StEnt Post Market Registry; TLF ¼ target lesion failure; TLR ¼
target lesion revascularization; TV-MI ¼ target vessel myocardial infarction.

primary endpoint. For the present analysis only

negative, troponin positive ACS), current smoking,

clinically driven TLR was considered. Variables were

prior PCI, prior CABG, and chronic kidney disease

controlled to ascertain correct pooling of all variables

(CKD) were evaluated. Additionally, associations be-

where possible. Patients were censored at 1 year or at

tween other risk factors and TLF were assessed: fe-

the time of death, whichever came ﬁrst. In general,

male sex, older age ($65 years), hypertension,

summary statistics for continuous variables included

peripheral vascular disease, prior MI, total stent

mean  SD or median (interquartile range). Binary

length >30 mm, and at least 1 B2/C lesion. Univariate

variables are described as numbers and frequencies.

analysis was performed for each risk factor with

For time-to-event data, Kaplan-Meier estimates at the

Kaplan-Meier estimates and log-rank tests. Backward

indicated time points are displayed along with 95%

multiple regression analysis was performed using Cox

conﬁdence intervals (CIs). In addition, survival

regression methods. All p values <0.05 were consid-

curves are constructed for all time to event secondary

ered clinically signiﬁcant. All descriptive statistical

endpoints using Kaplan-Meier methods. The effect of

analyses were performed using SPSS statistical soft-

different baseline variables on 1-year TLF was

ware version 24 (IBM Corporation, Armonk, New

assessed. Univariate and multivariate predictors of

York).

TLF were assessed including all components of the
PARIS (Patterns of Non-Adherence to Anti-Platelet

RESULTS

Regimen in Stented Patients) thrombotic risk score
(15). Diabetes mellitus (DM) (none, non–insulin

BASELINE CHARACTERISTICS. A total of 3,614 pa-

treated, and insulin-treated), acute coronary syn-

tients were included in the analysis. In Table 1

drome

the baseline characteristics of the overall cohort

(ACS)

at

admission

(non-ACS,

troponin
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T A B L E 1 Baseline Characteristics of All Patients Included in the

REMEDEE and MASCOT Registries (N ¼ 3,614)

Age, yrs
Female
DM

Lesion length, mm

19.4  11.2

861 (23.8)

Diameter stenosis pre-procedure, %

86.7  17.7

Thrombus present

624 (14.0)

272 (7.5)

Hypertension

3.1  1.5

Pre-procedure reference vessel diameter, mm
63.5  11.2
1,050 (29.3)

Insulin treatment for DM

T A B L E 2 Lesion and Procedural Characteristics (N ¼ 4,445)

If yes, was thrombus aspirated?

2,422 (67.0)

334 (53.5)

TIMI ﬂow grade pre-procedure

Hypercholesterolemia

2,101 (58.1)

0

629 (14.2)

Family history of CAD

1,107 (30.6)

1

350 (7.9)

Congestive heart failure

224 (6.2)

Chronic renal failure

231 (6.4)

Peripheral vascular disease

212 (5.9)

Previous stroke

173 (4.8)

Prior myocardial infarction

858 (23.7)

Previous PCI

966 (26.7)
1,009 (27.9)

Indication for PCI
Asymptomatic

295 (8.2)

Stable angina

1,346 (37.2)
600 (16.6)

Unstable angina

576 (15.9)

Other

2,993 (67.4)
1.2  0.5

Location of lesion

Current smoker

NSTEMI

2,787 (63.1)

Number of treated lesions per patient

206 (5.7)

789 (21.8)

649 (14.7)

3
Pre-dilatation

Previous CABG

STEMI

2

6 (0.2)

RCA

1,354 (30.5)

LAD

1,682 (37.9)

LCX

1,305 (29.3)

LMCA

79 (1.8)

Graft

24 (0.5)

ACC/AHA lesion classiﬁcation
A

479 (11.0)

B1

1,393 (32.0)

B2

1,672 (38.4)

C

811 (18.6)
1.1  0.4

Number of COMBO stents per lesion

Values are mean  SD or n (%).
CABG ¼ coronary artery bypass grafting; CAD ¼ coronary artery disease; DM ¼
diabetes mellitus; NSTEMI ¼ non–ST-segment elevation myocardial infarction;
PCI ¼ percutaneous coronary intervention; STEMI ¼ ST-segment elevation
myocardial infarction.

Post-dilatation

2,350 (53.0)
22.7  11.3

Total stent length, mm

2.8  12.5

Final diameter stenosis, %
TIMI ﬂow grade 3 post-procedure

4,343 (98.9)

Procedural medication

are presented. Patients had a mean age of 63.5 
11.2 years, 23.8% were women (n ¼ 861), 29.3%

Unfractionated heparin

2,793 (77.3)

GP IIb/IIIa inhibitors

406 (11.2)

P2Y12 at discharge

of patients had DM, including 272 patients with

Clopidogrel

insulin-treated DM (7.5% of all patients). A history

Ticagrelor

983 (27.4)

Prasugrel

131 (3.7)

of prior PCI was observed in 26.7% of patients,

2,470 (68.9)

and 23.7% had a prior MI. Current smokers accounted
for 27.9% of all patents. Indication for PCI was ACS

Values are mean  SD or n (%).

in more than one-half of patients (n ¼ 1,965, 54.3%),

ACC ¼American College of Cardiology; AHA ¼ American Heart Association; GP ¼
glycoprotein; LAD ¼ left anterior descending artery; LCx ¼ left circumﬂex artery;
LMCA ¼ left main coronary artery; RCA ¼ right coronary artery; TIMI ¼ Thrombolysis In Myocardial Infarction.

with 21.8% presenting with ST-segment elevation MI,
16.6% with non–ST segment elevation MI, and 15.9%
with unstable angina.
Lesion characteristics are shown in Table 2.
A total of 4,445 lesions were treated in 3,614 patients.

was observed in 2,787 lesions (63.1%). TIMI ﬂow

The most frequently treated vessel was the left

grade 3 post-procedure was seen in 4,343 patients

anterior descending artery, in 37.0% of cases.

(98.9%). In 8 patients no COMBO stent could be

American

implanted. The rate of device success was 96.3%

Association

College
lesion

of

Cardiology/American

type

B2/C

was

Heart

observed

in

and rate of procedural success was 94.5%.

2,483 lesions (57.0%), and treatment of in-stent
restenosis accounted for 2.7% of lesions (n ¼ 119).

CLINICAL OUTCOMES. One-year follow-up was ob-

The mean pre-procedural reference vessel diameter

tained in 3,489 patients (96.5%). Median follow-up

was 3.1  1.5 mm, with a lesion length of 19.4  11.2

duration was 365 days (interquartile range: 365 to 365

mm and mean pre-procedural diameter stenosis of

days). The primary outcome of TLF occurred in 140

86.7  17.7%. In 14.0% of cases intracoronary

patients (3.9%) at 1-year follow-up. The Kaplan-Meier

thrombus was present, and aspiration was performed

plot of TLF is illustrated in Figure 3. Cardiac death

in 53.5% of these. Pre-procedural TIMI ﬂow grade 3

occurred in 55 patients (1.6%), TV-MI in 43 patients

1973

1974
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F I G U R E 3 TLF at 1-Year Follow-Up

clinical outcomes at 30-day, 6-month, and 1-year
follow-up.
Early DAPT cessation was observed at 30 days after
index PCI in 86 patients (2.4%). DAPT discontinuation
at 6-month follow-up was observed in 174 patients
(7.6%).
PREDICTORS OF TLF. Univariate analysis was con-

ducted for associations between 1-year TLF and the
6 baseline variables from the PARIS thrombotic
risk score model and 7 additional baseline variables
described under the Methods section. Univariate analyses of ACS versus non-ACS, DM versus non-DM,
current smoking, and prior PCI showed no statistically signiﬁcant differences. Insulin-treated DM was
associated with higher 1-year TLF with a hazard
ratio (HR) of 2.08 (95% CI: 1.30 to 3.34; p < 0.01).
Troponin-positive ACS (consisting of all ST-segment
elevation MI and non–ST segment elevation MI
patients; HR: 1.40; 95% CI: 1.01 to 1.96; p ¼ 0.05),
prior CABG (HR: 1.84; 95% CI: 1.06 to 3.19; p ¼ 0.03),
Target lesion failure (TLF) at 1-year follow-up in all-comer
patients treated with COMBO stent. Kaplan-Meier estimates of
all patients with 1-year TLF from the COMBO collaboration.

CKD (HR: 2.19; 95% CI: 1.34 to 3.59; p < 0.01),
peripheral vascular disease (HR: 1.97; 95% CI: 1.15
to 2.27; p ¼ 0.01), presence of at least 1 B2/C lesion
(HR: 1.96; 95% CI: 1.34 to 2.86; p < 0.01), and
advanced age (HR: 1.41; 95% CI: 1.01 to 1.97; p ¼ 0.04)

(1.2%), and clinically driven TLR in 78 patients (2.2%)

were also associated with higher risk of 1-year TLF

(Figure 4). In 17 patients (0.5%) deﬁnite ST was

on univariate analysis. In multivariate analysis

observed (Figure 5), of which 5 cases were acute, 6 were

insulin-treated DM, CKD, and presence of at least

subacute, and 6 were late ST. Deﬁnite or probable ST

1 B2/C lesion were predictors of 1-year TLF, as

was seen in 0.8% of patients (n ¼ 30). Table 3 shows

presented in Table 4.

F I G U R E 4 Cardiac Death, Target Vessel MI, and TLR

Kaplan-Meier estimates of all patients with 1-year clinical events from the COMBO collaboration. MI ¼ myocardial infarction; TLR ¼ target lesion revascularization.
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F I G U R E 5 Deﬁnite Stent Thrombosis

MAIN RESULTS. This primary report from the COMBO

collaboration presents the largest cohort evaluating 1year clinical outcomes in patients treated with the
COMBO dual-therapy stent. The main ﬁndings are: 1)
The treatment of CAD with the COMBO stent resulted
in overall low clinical event rates, with 1-year TLF of
3.9% and 1-year deﬁnite or probable ST of 0.8%; 2) 1year rate of cardiac death was 1.6%, TV-MI was 1.2%,
and clinically driven TLR was 2.2%; and 3) insulintreated DM, chronic kidney disease, and presence of
at least 1 B2/C lesion were independent predictors of
1-year TLF after COMBO stent placement, emphasizing the need for improving treatment options in
these patient groups.
CLINICAL PERFORMANCE OF THE COMBO STENT.

The presented low event rates at 1 year after COMBO
stent placement are in line with previous publications
investigating clinical outcomes with the COMBO stent
(16–18). Both in-stent restenosis and stent thrombosis

Kaplan-Meier estimates of all patients with deﬁnite stent

rates are low. Safety proﬁle of the COMBO stent ap-

thrombosis from the COMBO collaboration.

pears excellent when compared with other newer
generation DES, especially when compared with
results from randomized trials evaluating clinical
outcomes of current in use DES and drug-eluting
bioresorbable scaffolds (19–24).

of CKD (28). Similar to our ﬁndings, CKD resulted in an
overall higher risk of adverse clinical outcomes
compared with insulin-treated DM. In patients with
insulin-treated DM receiving DES higher rates of

PREDICTORS OF TLF. In this all-comers patient

in-stent restenosis and other adverse clinical out-

cohort of over 3,600 patients treated with COMBO

comes are reported, compared to other patients

insulin-treated DM, CKD, and at least 1 B2/C lesion

(29–31).

were prognostic baseline characteristics that inde-

American Heart Association lesion classiﬁcation is

pendently predicted 1-year TLF. Insulin-treated DM

an indicator of severity of the lesion and has been

and CKD were also found to be predictors in the

shown to be a good predictor of adverse clinical

PARIS thrombotic risk score model. This model was

outcomes (32).

developed to predict the occurrence of coronary
thrombotic events (deﬁned as ST or myocardial
infarction) at 2-year follow-up and was derived from
5,031 patients undergoing PCI in the PARIS registry

The

American

College

of

Cardiology/

FUTURE PERSPECTIVES. The REMEDEE registry will

report clinical outcomes up to 5-year follow-up. The
SORT OUT X (Randomized Clinical Comparison of a

(14,15). However, the other PARIS thrombotic risk
factors; non–insulin-dependent DM, (troponin-positive) ACS, current smoking, prior PCI, and prior CABG

T A B L E 3 Clinical Outcomes at 30-Day, 6-Month, and 12-Month

Follow-Up

were not associated with higher risk of TLF in our
dataset in a multivariate regression model. This

30-Day
Follow-Up

6-Month
Follow-Up

12-Month
Follow-Up

140 (3.9)

discordance may be explained by different follow-up

Target lesion failure

42 (1.2)

105 (3.0)

periods (1 year vs. 2 years of follow-up) and/or

Cardiac death

19 (0.5)

42 (1.2)

55 (1.6)

different study endpoints (TLF vs. coronary throm-

Target vessel myocardial
infarction

20 (0.6)

36 (1.0)

43 (1.2)

Target lesion revascularization,
clinically driven

15 (0.4)

51 (1.4)

78 (2.2)

botic event), or less likely may be attributed to a
speciﬁc treatment effect of the COMBO stent.
CKD is a well-known risk factor for adverse

Deﬁnite stent thrombosis

11 (0.3)

14 (0.4)

17 (0.5)

outcomes in male and female patients (25–27). A

Deﬁnite or probable stent
thrombosis

23 (0.6)

26 (0.7)

30 (0.8)

recently published study showed that insulin-treated
DM patients have a higher risk of death or myocardial
infarction at 1-year follow-up irrespective of presence

Values are n (Kaplan-Meier %).

1975

1976
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T A B L E 4 Predictors of TLF at 1 Year After COMBO Stent Placement

PARIS Thrombotic Risk Score Model

DM
ACS

Univariate

Multivariate

HR (95% CI), p Value

HR (95% CI), p Value

DM vs. non-DM

1.32 (0.93–1.87), p ¼ 0.12

ITDM vs. all others

2.08 (1.30–3.34), p < 0.01

ACS vs. non-ACS

1.36 (0.97–1.91), p ¼ 0.08

1.85 (1.14–3.01), p [ 0.01

1.40 (1.01–1.96), p [ 0.05

TropD ACS vs. all others

ns

1.15 (0.80–1.65), p ¼ 0.46

Current smoking
Prior PCI

1.30 (0.91–1.85), p ¼ 0.15

Prior CABG

1.84 (1.06–3.19), p [ 0.03

Chronic kidney disease

2.19 (1.34–3.59), p < 0.01

ns
2.07 (1.25–3.43), p < 0.01

Additional risk factors
0.99 (0.67–1.46), p ¼ 0.94

Female
Advanced age

>65 yrs vs. £65 yrs

1.41 (1.01–1.97), p [ 0.04

ns

0.76 (0.56–1.11), p ¼ 0.17

Hypertension
Peripheral vascular disease

1.97 (1.15–2.27), p [ 0.01

Prior MI

1.38 (0.96–1.98), p ¼ 0.08

Total stent length

>30 mm vs. #30 mm

ns

1.09 (0.75–1.60), p ¼ 0.64
1.96 (1.34–2.86), p < 0.01

At least 1 B2/C lesion

1.94 (1.33–2.85), p < 0.01

The bold rows indicate the univariate and multivariate predictors of 1-year TLF.
ACS ¼ acute coronary syndrome(s); DM ¼ diabetes mellitus; ITDM ¼ insulin-treated diabetes mellitus; MI ¼ myocardial infarction; PARIS ¼ Patterns of Non-Adherence to
Anti-Platelet Regimens in Stented Patients; tropþ ¼ troponin positive; other abbreviations as in Table 1.

Combined Sirolimus Eluting and Endothelial Pro-

clinical outcomes after COMBO dual-therapy stent,

genitor Cell COMBO Stent With a Sirolimus-eluting

but also evaluation of predictors of TLF at 1-year

OSIRO Stent in Patients Treated With Percutaneous

follow-up. The COMBO dual-therapy stent is noted to

Coronary

is

be a safe and effective device, with promising results

currently enrolling all-comers patients. Patients are

regarding the short duration of DAPT. Upcoming trials

assigned in a 1:1 manner to either the COMBO stent or

should focus on patients with high risk for anticipated

Orsiro stent (Biotronik, Bülach, Switzerland), a very

early DAPT cessation, including those at high bleeding

thin-strut sirolimus-eluting stent (60 m m for nominal

risk, to assess the safety and efﬁcacy of novel stents in

stent sizes; $3.5 mm: 80 m m) to compare 1-year TLF.

these patients.

Intervention)

trial

(NCT03216733)

The results from this trial may provide better understanding of the added value of the pro-healing

CONCLUSIONS

layer.
STUDY LIMITATIONS AND STRENGTHS. In this large

In the largest cohort of all-comers patients treated

patient-level pooled analysis of patients treated

with the novel dual-therapy COMBO stent, this plat-

with the novel COMBO stent the main limitation

form was observed to be safe and effective. In our

is the lack of a comparator arm. Moreover, shorter

study of over 3,500 all-comers patients enrolled

DAPT duration after COMBO stent was not a primary

globally, TLF at 1-year follow-up was 3.9%. The 1-year

endpoint of this analysis. Due to the registry design,

deﬁnite or probable ST rate was 0.8%. Future ran-

DAPT had to be prescribed according to national

domized trials will test these results against other

and international guidelines. Therefore, the hypo-

third-generation devices.

thetical beneﬁt of the rapid endothelialization by the
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PERSPECTIVES
WHAT IS KNOWN? The novel dual-therapy COMBO

therapy stenting. Insulin-treated diabetes mellitus,

stent has shown rapid endothelialization in preclinical

chronic kidney disease, and B2/C type lesions were inde-

work and smaller clinical studies. The COMBO stent has

pendent predictors of 1-year TLF.

been investigated in 2 large all-comer registries, with
over 3,500 patients treated with this stent.

WHAT IS NEXT? A large randomized clinical trial is
currently enrolling patients (the SORT OUT X trial) to

WHAT IS NEW? In this international research collabo-

compare treatment with either the COMBO or Orsiro stent.

ration, we present the 1-year clinical event rates of pa-

Results will objectively demonstrate the value of the added

tients treated with the COMBO stent across several global

pro-healing layer to DES.

sites. One-year TLF rates remain low after COMBO dual-
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