
IJC Heart & Vasculature 30 (2020) 100605
Contents lists available at ScienceDirect

IJC Heart & Vasculature

journa l homepage: www. journals .e lsevier .com/ i j c -hear t -and-vascula ture
1-Year COMBO stent outcomes stratified by the PARIS bleeding
prediction score: From the MASCOT registry
https://doi.org/10.1016/j.ijcha.2020.100605
2352-9067/� 2020 Published by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

⇑ Corresponding author at: Mount Sinai Medical Center, One Gustave L. Levy Place, Box 1030, New York, NY 10029, USA.
E-mail address: roxana.mehran@mountsinai.org (R. Mehran).
Jaya Chandrasekhar a,b, Usman Baber a, Samantha Sartori a, Melissa B. Aquino a, Petr Hájek c, Borislav Atzev d,
Martin Hudec e, Tiong Kiam Ong f, Martin Mates g, Borislav Borisov h, Hazem M. Warda i, Peter den Heijer j,
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Background: The COMBO stent is a biodegradable-polymer sirolimus-eluting stent with endothelial pro-
genitor cell capture technology for faster endothelialization.
Objective: We analyzed COMBO stent outcomes in relation to bleeding risk using the PARIS bleeding
score.
Methods: MASCOT was an international registry of all-comers undergoing attempted COMBO stent
implantation. We stratified patients as low bleeding-risk (LBR) for PARIS score � 3 and intermediate-
to-high (IHBR) for score > 3 based on baseline age, body mass index, anemia, current smoking, chronic
kidney disease and need for triple therapy. Primary endpoint was 1-year target lesion failure (TLF), com-
posite of cardiac death, myocardial infarction (MI) not clearly attributed to a non-target vessel or
clinically-driven target lesion revascularization (TLR). Bleeding was adjudicated using the Bleeding
Academic Research Consortium (BARC) definition. Dual antiplatelet therapy (DAPT) cessation was inde-
pendently adjudicated.
Results: The study included 56% (n = 1270) LBR and 44% (n = 1009) IHBR patients. Incidence of 1-year TLF
was higher in IHBR patients (4.1% vs. 2.6%, p = 0.047) driven by cardiac death (1.7% vs. 0.7%, p = 0.029)
with similar rates of MI (1.8% vs. 1.1%, p = 0.17), TLR (1.5% vs. 1.6%, p = 0.89) and definite/ probable stent
thrombosis (1.2% vs. 0.6%, p = 0.16). Incidence of 1-year major BARC 3 or 5 bleeding was significantly
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higher in IHBR patients (2.3% vs. 0.9%, p = 0.0094), as was the incidence of DAPT cessation (29.3% vs.
22.8%, p < 0.01), driven by physician-guided discontinuation.
Conclusions: Patients with intermediate-to-high PARIS bleeding risk in the MASCOT registry experienced
greater incidence of 1-year TLF, major bleeding and DAPT cessation than LBR patients, without significant
differences in stent thrombosis.
� 2020 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Drug eluting stents (DES) usually require a mandated duration
of dual antiplatelet therapy (DAPT) after percutaneous coronary
intervention (PCI) to prevent stent related complications, mainly
stent thrombosis (ST) [1]. Novel DES types have included variations
in polymer type, drug elution profiles, reduced strut thickness and
added pro-healing layers to minimize the rate of incomplete strut
coverage and ST towards shorter DAPT durations [2,3]. Biodegrad-
able polymer DES may be preferred with a view to decreasing risk
of late and very late ST. The COMBO stent is a novel sirolimus elut-
ing biodegradable polymer DES with polymer resorption within
3 months [4,5]. In addition, this stent combines a circumferential
pro-healing antibody layer which attracts circulating endothelial
progenitor cells (EPCs) that mature in to healthy endothelial cells
for faster coverage and more homogeneous endothelialization
[5,6]. The global MASCOT registry recently demonstrated a low rate
of 1-year target lesion failure (TLF) and definite ST after COMBO
stent PCI [7]. Given the stent’s unique properties for healthy strut
coverage, and the possibility of short DAPT duration, the efficacy
and safety of the COMBO stent in all-comer patients at increased
bleeding risk are of interest. In this pre-specified analysis from
the MASCOT registry, we sought to compare clinical outcomes
and DAPT cessation events in low (LBR) versus intermediate-high
bleeding risk (IHBR) groups defined using the Patterns of non-
adherence to anti-platelet regimens in stented patients (PARIS)
major bleeding risk score [8].

2. Methods

The study design and primary results of the MASCOT registry
have been described elsewhere [7]. In brief, this was a prospec-
tive international post-marketing registry of all comers undergo-
ing attempted PCI with the COMBO stent as part of routine
clinical care. The exclusion criteria were: PCI for treatment of
ST, concurrent participation in another drug or device trial
where routine angiographic follow up was planned, life expec-
tancy <12 months, high probability for non-adherence to
follow-up due to social, psychological or medical reasons and
refusal to participate in the registry. The study included 2,614
patients from 60 sites in Europe, Asia, the Middle East and South
America with 1-year follow. DAPT duration was recommended
per societal guidelines for a period of 6–12 months in all
patients, and 12 months in patients with acute coronary syn-
drome (ACS). Follow-up was conducted by telephone or clinic
visit at 1, 6 and 12-months post-PCI. The study was managed
by the Clinical Coordinating Center at the Icahn School of Med-
icine at Mount Sinai with rigorous monitoring during the study
period. All clinical events and DAPT cessation events were adju-
dicated by an independent clinical events committee (CEC). The
study was conducted in keeping with principles of the Declara-
tion of Helsinki and Good Clinical Practice. All sites received
local ethics committee approval or a waiver to participate in
the registry and all patients provided written informed consent.
The study was registered on clinicaltrials.gov (identifier
NCT02183454).
2.1. Study device

The OrbusNeich COMBO sirolimus-eluting stent is composed of
a 316L stainless steel alloy in a double helix strut design with a
strut thickness of 100 mm. The COMBO stent is abluminally coated
with a biodegradable polymer containing sirolimus, with a time
release profile of the drug similar to Cypher DES. The total siroli-
mus drug content of the COMBO Stent is 5 lg/mm stent length,
and the drug is fully eluted from the stent within 30 days. The
biodegradable polymer is fully resorbed within 90 days. Covalently
attached to the stent matrix is a unique circumferential layer of
murine monoclonal anti-human CD34 antibody, which targets cir-
culating CD34 + EPCs towards faster endothelialization [4,5].

2.2. Endpoints and definitions

The primary endpoint of the study was 1-year TLF, defined as a
composite of cardiac death, non-fatal myocardial infarction (MI)
not clearly attributable to a non-target vessel or ischemia driven
target lesion revascularization (TLR) by PCI or coronary artery
bypass grafting (CABG). Secondary endpoints included the individ-
ual components of TLF, ST, major adverse cardiac events (MACE)
(composite of all-cause death, MI or ischemia driven revasculariza-
tion), bleeding and DAPT cessation.

Death, ST and ischemia driven TLR were adjudicated using the
Academic Research Consortium definitions [9], and MI was adjudi-
cated using the third universal definition [10]. Bleeding was classi-
fied using the Bleeding Academic Research Consortium (BARC)
definitions [11]– major bleeding as BARC 3 or 5, minor bleeding
as BARC 2 and nuisance bleeding as BARC 1. DAPT cessations were
categorized as discontinuation, disruption and interruption using
the PARIS definitions [12]; discontinuation was defined as
physician-guided permanent cessation, disruption as non-
recommended cessation, and interruption as temporary cessation
for less than 14 days.

The PARIS bleeding risk score was derived from a large registry
in all comers undergoing PCI [8], and has been validated in other
PCI populations [8,13]. For this analysis, patients undergoing
COMBO PCI were grouped by calculated PARIS bleeding score, com-
prising 6 baseline variables: age, body mass index (BMI), anemia,
current smoking, chronic kidney disease (CKD) and need for triple
therapy [8]. All variables required for calculation of the PARIS
bleeding score were available in 2,279 out of 2,614 (87.2%) study
patients. Supplementary Fig. 1 shows the histogram displaying
the frequency of patients for each value of the PARIS bleeding
score. Due to the small number of patients with a high bleeding
score of � 8 (n = 71, 3.1%), we dichotomized the study sample into
low bleeding risk (LBR) for score � 3 and intermediate-high (IHBR)
bleeding risk for score >3.

2.3. Statistical analysis

Categorical data are reported as numbers and frequencies and
compared using the chi-square test. Continuous data are reported
as means and standard deviations, and compared using the
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Table 1
Baseline characteristics between Low and Intermediate/High bleeding risk groups.

Low Bleeding Risk
N = 1270

Intermediate to High Bleeding Risk
N = 1009

P-value

Age, years 61.4 ± 10.1 70.5 ± 10.3 <0.0001*
Females 251(19.8%) 288(28.5%) <0.0001*
Race 0.011
� Asian 263(21.1%) 188(18.9%)
� Black 7(0.6%) 2(0.2%)
� Other 59(4.7%) 26(2.6%)
� White 919(73.6%) 779(78.3%)

BMI (kg/m2) 28.8 ± 3.6 27.1 ± 5.8 <0.0001*
BMI < 25 kg/m2 108(8.5%) 483(47.9%) <0.0001*
Diabetes mellitus 398(31.3%) 320(31.7%) 0.85
� Insulin 84(22.5%) 88(29.0%) 0.06

Current smoker 250(19.7%) 391(38.8%) <0.0001*
Hypercholesterolemia 762(60.0%) 588(58.3%) 0.41
Hypertension 900(70.9%) 726(72.0%) 0.57
Congestive heart failure 69(5.4%) 102(10.1%) <0.0001*
Chronic renal failure 11(0.9%) 140(13.9%) <0.0001*
Peripheral arterial disease 47(3.8%) 85(8.6%) <0.0001*
Previous stroke 43(3.4%) 62(6.1%) 0.0018*
Previous MI 312(24.6%) 228(22.6%) 0.27
Previous PCI 325(25.6%) 270(26.8%) 0.53
Previous CABG 66(5.2%) 63(6.2%) 0.28
Atrial fibrillation 42(3.4%) 130(13.2%) <0.0001*
Medications on Admission
� ACE inhibitors or ARB 747(58.8%) 577(57.2%) 0.43
� Beta-blockers 735(57.9%) 555(55.0%) 0.17
� Anticoagulation 23(1.8%) 108(10.7%) <0.0001*
� Statins 921(72.5%) 663(65.7%) 0.0005*
� Proton pump inhibitor 422(33.2%) 400(39.6%) 0.0015*
� Aspirin 886(69.8%) 642(63.6%) 0.0020*

Discharge medications
� ACE inhibitors or ARB 957(75.4%) 745(73.8%) 0.41
� Beta-blockers 977(76.9%) 754(74.7%) 0.22
� Anticoagulation 38(3.0%) 151(15.0%) <0.001
� Statins 1226(96.5%) 940(93.2%) 0.0002
� Proton pump inhibitor 589(46.4%) 570(56.5%) <0.001
� Aspirin 1262(99.4%) 989(98.0%) 0.004
� P2Y12 inhibitor 0.0001
- Clopidogrel 830(65.4%) 737(73.0%)
- None 0(0.0%) 4(0.4%)
- Prasugrel 52(4.1%) 24(2.4%)
- Ticagrelor 385(30.3%) 243(24.1%)
- Ticlopidine 3(0.2%) 1(0.1%)

Values are shown as n (%) or mean ± standard deviation (SD). ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker;
BMI, body mass index; CABG, coronary artery bypass grafts; MI, myocardial infarction; PAD, peripheral arterial disease; PCI, percuta-
neous coronary intervention.
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Student’s t-test. Clinical and DAPT cessation events between the
LBR and IHBR groups were analyzed in a time to event manner
using Kaplan-Meier methods and represented using time to event
curves. Follow-up was censored to last known follow-up or 12-
months, whichever came first. In a sensitivity analysis we exam-
ined for trends in 1-year TLF and major bleeding from low to high
bleeding risk groups. Two-sided p-values of < 0.05 were considered
significant. Statistical analyses were conducted using SAS version
9.4 (Durham, North Carolina) and Stata version 14.0 (College Sta-
tion, Texas).
3. Results

The study included 56% (n = 1270) LBR and 44% (n = 1009) IHBR
patients. Table 1 shows the baseline characteristics of the groups.
Per the bleeding score definition, the IHBR group included older
patients (70.5 ± 10.3 years vs. 61.4 ± 10.1 years, p < 0.01) with
lower BMI and higher prevalence of current smokers, CKD, anemia
and atrial fibrillation. Almost 47.9% IHBR patients had BMI < 25 kg/
m2 compared to 8.5% low bleeding risk patients (p < 0.01). Despite
lower BMI, fewer Asians compared to Caucasians were noted in the
IHBR group. IHBR patients included more women (28.5% vs. 19.8%,
p < 0.01) and also had higher prevalence of peripheral arterial dis-
ease, prior stroke and heart failure. Interestingly there were no dif-
ferences between groups in prior MI, PCI or surgical
revascularization. With respect to indication for index PCI, IHBR
patients presented more often with non-ST segment elevation MI
(NSTEMI) and less often with unstable angina. The incidence of
STEMI and stable angina presentations were not different between
the groups.

Table 2 shows theprocedural characteristics between thegroups.
The rates of radial access PCI were similar (69.6% vs 73.0%, p = 0.31).
The use of glycoprotein 2b/3a inhibitors was 10.6% overall without
differences between the groups. IHBR patients had a higher preva-
lence of complex lesions mainly ACC/AHA type B2 or C lesions, and
heavy lesion calcification. The rates of in-stent restenosis andbypass
graft PCI were similar, and chronic total occlusions were less fre-
quent in IHBR compared to LBR patients. IHBR patients more often
underwent PCI to the left coronary system, and received rotational
atherectomy (1.9%vs. 1.0%, p = 0.03) andpost-dilationof stents com-
pared to LBRpatients. IHBRpatientsmore often required use of opti-
cal coherence tomography (3.7% vs. 2.0%, p = 0.009). There were no
differences in total implanted stent length or implanted stent diam-
eter between groups.



Table 2
Procedural characteristics between Low and Intermediate/High bleeding risk groups.

Procedure level characteristics Low Bleeding Risk
N = 1270

Intermediate to High Bleeding Risk
N = 1009

P-value

Radial access 910(73.0%) 688(69.6%) 0.31
Vascular closure device successfully

deployed
215(19.4%) 177(19.4%) 0.95

Indication for PCI 0.0007*
� NSTEMI 164(12.9%) 185(18.3%)
� STEMI 268(21.1%) 216(21.4%)
� Silent ischemia 112(8.8%) 93(9.2%)
� Stable angina 453(35.7%) 353(35.0%)
� Unstable angina 271(21.4%) 162(16.1%)

Extent of CAD: 0.06
� 1x 640(50.4%) 464(46.0%)
� 2x 391(30.8%) 322(31.9%)
� 3x 239(18.8%) 223(22.1%)

Left main disease >= 50% 115(9.1%) 109(10.8%) 0.16
Any procedural complication 27(2.1%) 28(2.8%) 0.32

Lesion level characteristics N = 1536 N = 1241 P-
value

Location of lesion 0.0048*
� Left anterior descending 705(45.9%) 581(46.8%)
� Left circumflex 320(20.8%) 265(21.4%)
� Left main 18(1.2%) 36(2.9%)
� Right coronary artery 492(32.1%) 359(28.9%)

Bypass Graft 24(1.6%) 17(1.4%) 0.37
AHA/ACC lesion type 0.0075*
� A 144(9.5%) 112(9.1%)
� B1 563(37.1%) 387(31.4%)
� B2 550(36.2%) 515(41.8%)
� C 261(17.2%) 217(17.6%)
� B2 or C 811 (52.8%) 732 (59.0%) 0.0013

Heavy calcification 246(16.0%) 247(19.9%) 0.0079*
Chronic total occlusions 76(5.3%) 42(3.6%) 0.0364*
Fractional flow reserve testing 47(3.2%) 27(2.3%) 0.15
Intravascular ultrasound 69(4.7%) 68(5.7%) 0.24
Optical coherence tomography 30(2.0%) 44(3.7%) 0.0088*
Rotational atherectomy 14(1.0%) 23(1.9%) 0.0333*
Post dilatation 767(49.9%) 700(56.4%) 0.0007*
Total length of Combo stents implanted

(mm)
23.02 ± 11.68 22.41 ± 10.90 0.17

Diameter of largest Combo stent (mm) 3.13 ± 0.43 3.11 ± 0.44 0.13

Values are shown as n (%) or mean ± standard deviation (SD). ACC, American College of Cardiology; AHA, American Heart
Association; CAD, coronary artery disease; NSTEMI, Non-ST segment myocardial infarction; PCI, percutaneous coronary
intervention; STEMI, ST segment myocardial infarction.
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At discharge, IHBR patients were more likely to receive clopido-
grel (73% vs. 65.4%), oral anticoagulation (15.0% vs. 3.0%, p < 0.001)
and proton pump inhibitors (56.5% vs 46.4%, p < 0.001), but they
were less likely than LBR patients to receive statins (93.2% vs.
96.5%, p = 0.0002).

One-year clinical outcomes are shown in Supplementary Table 1
and Fig. 1. One-year TLF was higher in IHBR vs. LBR patients, 4.1%
vs. 2.6% (p = 0.047) driven by higher cardiac death (1.7% vs. 0.7%,
p = 0.029) despite similar rates of MI, TLR and definite ST (0.5%
vs. 0.5%, p = 0.94). The rate of definite or probable ST was not sta-
tistically different between the groups (1.2% vs. 0.6%, p = 0.16). In
contrast, the incidence of bleeding outcomes was significantly
higher in IHBR patients through 1-year follow up (Fig. 2). At 1-
year incidence of any bleeding events was 6.2% in IHBR compared
to 3.5% in LBR patients (p = 0.0024). Similarly, BARC 3 or 5 major
bleeding occurred in 2.3% vs. 0.9% patients of the two groups
(p = 0.0094). In a sensitivity analysis we examined the trend in
the crude hazard of 1-year TLF and major bleeding from low to
high bleeding risk categories. A significant trend was noted for
increasing TLF from low to high risk groups (p-trend = 0.011).
Greater risk was attributed to the high bleeding risk group (HR
3.43, 95% CI 1.44–8.18, p = 0.006) followed by the intermediate risk
group (HR 1.45, 95% CI 0.90–2.33, p = 0.13) compared to low risk
patients (reference group). Similarly, the hazard associated with
major bleeding increased from the low risk to high risk patients
(p-trend < 0.001).

With respect to DAPT cessation, at 1-year IHBR patients demon-
strated higher rates of overall DAPT cessation (29.3% in IHBR vs.
22.8% in LBR patients) and physician recommended discontinua-
tion (26.0% vs. 20.2%), p < 0.01 for both. There were no statistically
significant differences in the rates of 1-year DAPT interruptions
(0.9% in both groups, p = 0.89) or disruption (2.5% vs. 1.7%,
p = 0.16). Supplementary Fig. 2 provides an overview of DAPT ces-
sations over 1-year follow up between IHBR and LBR patients. At
each follow up time point, aspirin discontinuation was signifi-
cantly greater in IHBR compared to LBR patients, without differ-
ences in P2Y12 inhibitor discontinuation. At 12 months, aspirin
discontinuation was noted in 7.5% IHBR vs. 1.9% LBR patients,
p < 0.01. There were no differences between groups for P2Y12 inhi-
bitor discontinuation at 12 months (18.4% vs. 18.3%, p = 0.89) (Sup-
plementary Figure 3).
4. Discussion

This is the first analysis of 1-year COMBO stent outcomes in all
comers stratified by predicted bleeding risk prior to PCI. The main
findings are as follows: 1. Intermediate to high bleeding risk



Fig. 1. Cumulative incidence of 1-year ischemic events in Low versus Intermediate to high bleeding risk patients.
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patients included higher prevalence of several comorbidities per
the PARIS bleeding score definition and they were more often
women compared to low bleeding risk patients. Procedurally, IHBR
patients had several complex lesion characteristics; 2. at 1-year the
incidence of TLF was higher among IHBR patients driven by signif-
icantly higher rates of cardiac death without differences in ST and
other ischemic outcomes; 3. the incidence of any bleeding and
BARC 3 or 5 major bleeding was greater in IHBR patients. Accord-
ingly, the rate of DAPT cessations was higher in this group, mainly
due to more physician recommended discontinuation; 4. At each
follow-up time point, the rate of ASA but not P2Y12 inhibitor dis-
continuation was greater in IHBR than LBR patients.

Marked improvements in DES have improved clinical outcomes
for all patient groups with low rates of stent related adverse out-
comes [2]. An important clinical question to address is whether
specific stent types are more suitable to special groups such as high
bleeding risk patients. Prior studies have shown that these patients
can be at high risk of both ischemic and bleeding outcomes [14–
17]. The novel COMBO stent combines low dose sirolimus elution
from a biodegradable polymer with anti CD34 coating for EPC cap-
ture and more optimal endothelialization [4,5]. The unique aspects
of this stent technology suggest the feasibility of shorter DAPT
duration [18]. Recent data from the Japan-USA HARMONEE study
demonstrate that COMBO stent PCI in short lesions were associated
with more homogeneous coverage at 12 months compared to dur-
able polymer everolimus eluting stents [6].

However, there may be several patient factors contributing to
stent failure and recurrent ischemic events including systemic risk
factors, complex anatomy and non-compliance to DAPT in the early
time period [19], which may be more pronounced in IHBR patients.
Complex PCI is well known to be associated with greater risk of
ischemic outcomes, as well as higher risk of bleeding due to under-
lying patient characteristics [20]. Despite PCI to more complex
lesions, IHBR patients in this study were less likely to receive not
only potent antiplatelet therapy but also statins at the time of dis-
charge, which could have impacted clinical outcomes.

We noted that IHBR patients had a 1.8% absolute increase in 1-
year TLF compared to LBR patients. This was largely driven by car-
diac death which did not appear to be a function of ST, MI or TLR
events. Given that IHBR patients were a decade older with double
the prevalence of heart failure and greater prevalence of atrial fib-
rillation compared to LBR patients, we can hypothesize that
arrhythmias and heart failure may have contributed to the higher
cardiac death rate. IHBR patients had numerical differences in stent
related outcomes of target vessel MI and definite or probable ST
but these differences were not statistically significant compared
to LBR patients. Other studies have shown that high bleeding risk
patients have greater risk of ST, [14,17,21], albeit differences in
the definitions of high bleeding risk compared to our study may
in part be responsible for discrepancies with our results. Indeed,
the rate of 1-year definite ST was very low at 0.5%, irrespective
of bleeding risk in the current study.

Conversely as can be expected, there were significant differ-
ences in bleeding outcomes between the two groups. Although
major bleeding was low in both groups with nearly 70% undergo-
ing radial access PCI and 19% undergoing successful arterial closure
after transfemoral PCI, IHBR patients included more women and
had a 1.4% absolute increase in major bleeding events. This was
on a background of greater clopidogrel use rather than potent anti-
platelet therapy. Given that the study did not mandate shorter
DAPT, rather the recommendation was for DAPT per local institu-
tional policy and societal guidelines, we noted that early cessation



Fig. 2. Cumulative incidence of 1-year bleeding events in Low versus Intermediate to high bleeding risk patients.
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was infrequent and nearly 75% study patients continued DAPT to
12 months, in keeping with guidelines at the time of study enroll-
ment. However, aligned with more bleeding events in IHBR
patients, the incidence of any DAPT cessation was higher in this
group. Reassuringly this was driven by physician recommended
discontinuation. The PARIS registry has previously shown that
physician recommended discontinuation is safe whereas disrup-
tion due to non-compliance is adversely linked with post-PCI out-
comes [12,16]. Although greater DAPT disruption may be
anticipated in high bleeding risk patients, the overall low bleeding
rates and close patient follow-up may have minimized opportuni-
ties for unsupervised DAPT cessation.

The current analysis demonstrates that IHBR patients undergo-
ing PCI with the COMBO stent experienced low rates of 1-year TLF
and ST, however operators should remain vigilant regarding phar-
macotherapy strategies and DAPT duration. Results from the
REDUCE trial in young ACS patients demonstrate the potential for
short DAPT for 3 months after COMBO PCI, where risk of bleeding
outweighs benefit of ongoing DAPT [18]. Our study demonstrates
that overall differences in COMBO stent related outcomes (MI,
ST) were not greater in increased bleeding risk patients when
guided by physician monitored DAPT cessation. The higher
observed rates of ASA but not P2Y12 inhibitor discontinuations in
IHBR patients suggest a real-world preference for ASA free
antithrombotic strategies, further supported by recent randomized
trial data [22,23]. Nevertheless, short term DAPT mandates utmost
attention to optimal approaches to PCI, with careful attention to
stent post-dilation and judicious use of adjuvant technologies
[24,25].

The current study had some limitations. This was a
pre-specified subgroup analysis from an observational study. The
frequency of truly high bleeding risk patients was small, thus, we
analyzed intermediate and high bleeding risk patients as a single
group. However, we demonstrated a significant trend for greater
hazard of 1-year TLF with increasing PARIS risk of bleeding.
Although the findings show the efficacy of COMBO stents in
patients with elevated bleeding risk, randomized data are needed
to confirm safety outcomes coupled with short DAPT duration.
Compliance to DAPT was patient reported and not verified by pill
count or pharmacy assessments. We did not have information on
adherence to other secondary prevention medications. For exam-
ple, the rate of statin use was lower in IHBR patients at discharge.
However, since statins are believed to increase the rate of circulat-
ing EPCs [26], increased adherence may be of both technical and
clinical relevance after COMBO stenting.
5. Conclusions

Patients with PARIS intermediate to high bleeding risk undergo-
ing COMBO stent PCI experienced higher 1-year TLF rates driven by
cardiac death, without differences in other ischemic outcomes.
DAPT discontinuation rates were significantly greater in IHBR
patients in keeping with greater major bleeds. A preference for
ASA rather than P2Y12 inhibitor discontinuation was noted in IHBR
patients during the first year after PCI.
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