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ORIGINAL ARTICLE 3]

Effect of Lesion Complexity and Clinical Risk
Factors on the Efficacy and Safety of Dabigatran
Dual Therapy Versus Warfarin Triple Therapy in
Atrial Fibrillation After Percutaneous Coronary

Intervention
A Subgroup Analysis From the REDUAL PCl Trial

Natalia C. Berry, MD; Laura Mauri, MD, MSc; Philippe Gabriel Steg, MD; Deepak L. Bhatt, MD, MPH; Stefan H. Hohnloser, MD;
Matias Nordaby, MD; Corinna Miede, MSc; Takeshi Kimura, MD, PhD; Gregory Y.H. Lip, MD; Jonas Oldgren, MD;
Jurrién M. ten Berg, MD, PhD; Christopher P. Cannon, MD; on behalf of the REDUAL PCI Steering Committee and Investigators

BACKGROUND: The REDUAL PClI trial (Evaluation of Dual Therapy With Dabigatran vs Triple Therapy With Warfarin in Patients
With AF That Undergo a PCI With Stenting) demonstrated that, in patients with atrial fibrillation following percutaneous coronary
intervention, bleeding risk was lower with dabigatran plus clopidogrel or ticagrelor (dual therapy) than warfarin plus clopidogrel
or ticagrelor and aspirin (triple therapy). Dual therapy was noninferior for risk of thromboembolic events. Whether these results
apply equally to patients at higher risk of ischemic events due to lesion complexity or clinical risk factors is unclear.

METHODS: The primary end point was time to first major or clinically relevant nonmajor bleeding event. The composite efficacy
end point was death, thromboembolic event, or unplanned revascularization. Our prespecified subgroup analysis categorized
patients by presence of procedural complexity and/or clinical complexity factors at baseline. A modified dual antiplatelet
therapy score categorized patients according to degree of clinical risk.

RESULTS: Of 2725 patients, 43.1% had clinical complexity factors alone, 9.9% procedural factors alone, 10.0% both, and
37.0% neither. Risk of the primary bleeding end point was lower in both dabigatran dual therapy groups than warfarin triple
therapy groups, regardless of procedural and/or clinical lesion complexity (interaction P values: 0.90 and 0.37, respectively).
Importantly, a similar risk of the efficacy end point was observed between dabigatran dual and warfarin triple therapy,
regardless of the presence of clinical or procedural complexity factors (interaction P values: 0.67 and 0.54, dabigatran 110
and 150 mg dual therapy, respectively). Similar benefit was seen for each dose of dabigatran dual therapy for bleeding
events regardless of dual antiplatelet therapy score (interaction P values: 0.63 and 0.54, respectively), with similar risk of
thromboembolic events (interaction Pvalues: 0.20 and 0.08, respectively).

CONCLUSIONS: In patients with atrial fibrillation undergoing percutaneous coronary intervention, dabigatran 110 and 150 mg
dual therapy reduced bleeding risk compared with warfarin triple therapy, with a similar risk of thromboembolic outcomes,
irrespective of procedural and/or clinical complexity and modified dual antiplatelet therapy score.

REGISTRATION: URL: https://clinicaltrials.gov/; Unique identifier: NCT02164864.
VISUAL OVERVIEW: A visual overview is available for this article.
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WHAT IS KNOWN

* The REDUAL PCI trial (Evaluation of Dual Therapy
With Dabigatran vs Triple Therapy With Warfarin in
Patients With AF That Undergo a PCI With Stent-
ing) showed that dual therapy with dabigatran (110
or 150 mg twice daily) and clopidogrel or ticagrelor
reduced the risk of bleeding events compared with
triple therapy consisting of warfarin, aspirin, and
clopidogrel or ticagrelor in patients with atrial fibril-
lation who underwent percutaneous coronary inter-
vention, with similar thromboembolic outcomes.

WHAT THE STUDY ADDS

 This subgroup analysis of the REDUAL PCI trial
categorized patients into clinical complexity risk
factors alone, procedural risk factors alone, both,
or neither.

* We observed that dabigatran dual therapy consis-
tently reduced bleeding risk compared with warfarin
triple therapy in patients with and without proce-
dural and/or clinical risk factors for adverse events
and showed similar thromboembolic outcomes.

Nonstandard Abbreviations and Acronyms

ACS acute coronary syndrome

AF atrial fibrillation

DAPT dual antiplatelet therapy

DTE death or thromboembolic event

Mi myocardial infarction

PCI percutaneous coronary intervention

neous coronary intervention (PCI) to prevent stent
thrombosis and cardiovascular events,” and sys-
temic anticoagulation is required in most patients with
atrial fibrillation (AF) for prevention of stroke and sys-
temic embolism.?® Balancing the requirements for anti-
platelet and antithrombotic therapy against the risk of
major bleeding associated with this combination treat-
ment can be challenging in patients with AF post-PCl.#-°
The DAPT (dual antiplatelet therapy) trial demonstrated
that prolonged DAPT (clopidogrel or prasugrel plus aspi-
rin) beyond 12 months after coronary stent placement
significantly reduced ischemic events but increased bleed-
ing compared with aspirin monotherapy.” Subsequent sub-
group analysis of the DAPT trial showed that patients with
complex lesion anatomy had higher rates of stent throm-
bosis and myocardial infarction (MI) than those without
complex anatomy in the first year independent of treatment
arm, and a scoring system assessing clinical risk (the DAPT
score) could predict the ischemic benefit of prolonged
DAPTE This study did not include subjects treated with

Antiplatelet therapy is indicated following percuta-
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concomitant anticoagulation, and it is unknown whether
anticoagulation and antiplatelet strategy in subjects with
AF undergoing PCI should be adjusted according to the
presence of risk factors for ischemic or bleeding events.

The REDUAL PCl trial (Evaluation of Dual Therapy With
Dabigatran vs Triple Therapy With Warfarin in Patients With
AF That Undergo a PCI With Stenting; NCT02164864)
showed that dual therapy with dabigatran (110 or 150 mg
twice daily) and clopidogrel or ticagrelor reduced the risk
of the primary end point of International Society on Throm-
bosis and Haemostasis-defined major bleeding events
(MBEs) or clinically relevant nonmajor bleeding events
versus triple therapy consisting of warfarin, aspirin, and
clopidogrel or ticagrelor in patients with AF who underwent
PCI.91° Dabigatran dual therapy was noninferior to warfa-
rin triple therapy for the risk of thromboembolic events.®
This prespecified subgroup analysis assessed the effects
of procedural or clinical complexity and clinical risk factors,
as well as DAPT score category, on safety and efficacy
outcomes in the REDUAL PCl trial.

METHODS

The data that support the findings of this study are available
from the corresponding author upon reasonable request.

Study Design and Patients
REDUAL PCI was a multicenter, prospective, randomized, open-
label, blinded-end point, active-comparator study in which 2725
patients with AF who underwent PCI were randomized to 1 of
2 doses of dabigatran dual therapy (110 or 150 mg twice daily)
or warfarin triple therapy. Elderly patients (aged >80 years out-
side the United States [>70 years in Japan]) were randomized to
warfarin triple therapy or dabigatran 110 mg dual therapy only.°
The REDUAL PCI trial included patients aged >18 years
with nonvalvular AF following successful PCI within the previ-
ous 120 hours. The indication for PCl was acute coronary syn-
drome (ACS) or stable coronary artery disease. Key exclusion
criteria included the presence of bioprosthetic or mechanical
heart valves, severe renal insufficiency (ie, creatinine clear-
ance <30 mL/minute), or other major coexisting conditions.
International Review Board approval was obtained at all sites,
and all patients provided written informed consent.

Study Assessments

The primary safety end point of REDUAL PCI was time to
first International Society on Thrombosis and Haemostasis-
defined MBE or clinically relevant nonmajor bleeding event
in a time-to-event analysis over a mean follow-up of 14
months.®'® A key secondary end point was a composite of
death or thromboembolic event (DTE; M, stroke, or systemic
embolism) or unplanned revascularization (PCl or coronary
artery bypass grafting).®™

Complexity Factors
Procedural and clinical complexity factors in the current analysis
are based on prespecified risk factors employed in the DAPT trial."
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Procedural complexity factors included the following: >2 vessels
stented, in-stent restenosis of a drug-eluting stent, prior brachy-
therapy, unprotected left main stented, >2 lesions per vessel, lesion
length >30 mm, bifurcation lesion with a side branch >2.56 mm, vein
bypass graft, and a thrombus-containing lesion. Clinical complexity
factors comprised the following: ACS, acute ST-elevation M|, renal
insufficiency/failure, and left ventricular ejection fraction <30%."

Complexity factors were analyzed in 4 subgroups in the
REDUAL PCl trial: group 1, no procedural or clinical complexity
factors; group 2, procedural complexity factors alone; group 3,
clinical complexity factors alone; and group 4, both procedural
and clinical complexity factors.

Modified DAPT Score Assessments

The DAPT score is a clinical risk score to predict the differ-
ence between the anticipated benefit (ie, reduction in ischemic
events) versus harm (increased bleeding events) associated
with DAPT following PCL.'? The original DAPT score ranged
from —2 to 10, assigning points as follows: 0, age <65 years;
—1, 65 to <75 years, and =2, >75 years; 2, vein graft PCl; 1,
cigarette smoking, current or within past year; 1, diabetes mel-
litus; 1, Ml at presentation; 1, stent diameter <3 mm; 2, history
of congestive heart failure or left ventricular ejection fraction
<30%j; 1, prior PCl or prior Ml; and 1, paclitaxel-eluting stent.'?
In the original analysis, higher DAPT score (>2) predicted a
larger reduction in ischemic risk and lesser increase in bleeding
with continued therapy beyond 12 months relative to score <2.

A modified DAPT score was employed in the current analy-
sis, with O points allocated to paclitaxel-eluting stent and stent
diameter <3 mm, as these data were not collected in REDUAL
PCI. For cigarette smoking, 1 point was allocated for the cur-
rently smoker category but not the ex-smoker category, as
information was not available on when patients stopped smok-
ing. Two modified DAPT score subgroups were included in this
analysis: score <2 (Group A) and >2 (Group B).

Statistical Analysis

Cox proportional hazard regression models, stratified by age—
nonelderly versus elderly (age <70 years versus >70 years in
Japan; <80 years versus >80 years elsewhere)—were used to
compare dabigatran 110 mg dual therapy versus warfarin triple
therapy, and unstratified Cox proportional hazard regression
models to compare dabigatran 150 mg dual therapy versus
warfarin triple therapy. Exploratory treatment by subgroup inter-
action P values were provided. An additional treatment-inde-
pendent stratified Cox proportional hazard regression analysis
included complexity factor subgroup or modified DAPT score
subgroup, respectively, as the only factor in the model.

RESULTS

Study Population

Most of the 2725 patients included in REDUAL PCI had
either no procedural or clinical complexity factors (Group
1: 370%) or clinical complexity factors alone (Group
3: 43.1%; Table). Patients with procedural complexity
factors had numerically higher rates of diabetes mel-
litus, stroke, and prior coronary artery disease with prior

Circ Cardiovasc Interv. 2020;13:e008349. DOI: 10.1161/CIRCINTERVENTIONS.119.008349

Lesion Complexity and Dual Therapy

revascularization by PCl or coronary artery bypass graft
than patients without complexity factors. CHA,DS,-VASc
and modified HAS-BLED scores were similar between all
groups. DAPT score at baseline was <2 in 67% of patients.

Effect of Complexity Factors on Treatment
Outcomes

Bleeding Events

Complexity factor (clinical or procedural) had no effect
on bleeding risk in the unadjusted, treatment-indepen-
dent analysis. Compared with patients without complex-
ity factors, hazard ratios (HRs) for bleeding risk were
0.90 (95% Cl, 0.66-1.21) for procedural complexity
alone, 1.04 (95% ClI, 0.86-1.25) for clinical complexity
alone, and 1.03 (95% Cl, 0.77-1.37) for both procedural
and clinical complexity factors.

Risk of the primary bleeding end point was lower in
both dabigatran dual therapy groups than warfarin triple
therapy groups in all categories of clinical or procedural
complexity (Figure 1). In the dabigatran 110 mg group,
HRs were 0.56 (95% ClI, 0.40-0.78) for no complexity
factors, 0.58 (95% Cl, 0.30—1.10) for procedural complex-
ity alone, 0.48 (95% Cl, 0.35-0.65) for clinical complexity
alone, and 0.47 (95% ClI, 0.25-0.88) for both procedural
and clinical complexity factors (interaction P value: 0.90).
Respective HRs in the dabigatran 150 mg group were
0.85 (95% ClI, 0.60-1.20), 0.48 (0.22-1.02), 0.63 (0.46—
0.86), and 0.92 (0.48-1.77: interaction Pvalue: 0.37).

Thromboembolic Events

In the unadjusted treatment-independent analysis, there
was a trend to increased risk of DTE or unplanned revas-
cularization with greater complexity factor involvement.
HRs for thromboembolic event or unplanned revascu-
larization were 1.13 (95% ClI, 0.78-1.64) for procedural
complexity alone, 1.29 (95% ClI, 1.02-1.63) for clinical
complexity alone, and 1.48 (95% ClI, 1.05-2.08) for both
procedural and clinical complexity factors compared with
no complexity factors.

There was no significant interaction between com-
plexity factor subgroup and treatment on comparing
dabigatran dual therapy and warfarin triple therapy with
respect to thromboembolic events (interaction P values:
0.67 and 0.54 for dabigatran 110 and 150 mg, respec-
tively; Figure 2). Efficacy seemed similar in both dabiga-
tran dual therapy groups compared with warfarin triple
therapy groups, irrespective of procedural and/or clini-
cal complexity.

Numbers of stent thromboses were low in all groups,
precluding interpretation of subgroup differences. Stent
thrombosis rates were 1.2% (14/1174) for patients with
clinical complexity alone, 0.4% (1/270) for procedural
complexity alone, 1.8% (5/273) for both procedural and
clinical complexity, and 1.0% (10/1008) for no com-
plexity factors.
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Table.

Baseline Characteristics According to Complexity Factor and Modified DAPT Score Subgroups

Mean age, y (SD) 70.4 (8.1) 71.8 (8.0) 70.7 (9.2) 71.6 (8.8) 73.0 (7.7) 66.3 (8.8)
Age group
Elderly 149 (14.8) 56 (20.7) 196 (16.7) 57 (20.9) 380 (20.9) 78 (8.6)
Nonelderly 859 (85.2) 214 (79.3) 978 (83.3) 216 (79.1) 1436 (79.1) 831 (91.4)
Male sex 770 (76.4) 226 (83.7) 860 (73.3) 214 (78.4) 1341 (73.8) 729 (80.2)
Risk scores, mean (SD)

CHA,DS,-VASc* 5 (1.5) 3.8 (1.5) 3.6 (1.6) 8 (1.6) 3.5 (1.5) 3.8(1.6)
Modified HAS-BLEDt 7 (0.7) 2.8 (0.7) 2.7 (0.7) 7 (0.7) 2.8 (0.7) 2.5 (0.8)

Diabetes mellitus# 369 (36.6) 107 (39.6) 407 (34.7) 110 (40.3) 497 (27.4) 496 (54.6)
Renal insufficiency/failure§ 0 (0.0) 0 (0.0) 15 (1.3) 2 (0.7) 0 (0.6) 7 (0.8)
Previous stroke# 90 (8.9) 26 (9.6) 90 (7.7) 0(7.3) 153 (8.4) 73 (8.0)
Previous PCl# 357 (35.4) 120 (44.4) 344 (29.3) 91 (33.3) 484 (26.7) 428 (47.1)
Previous stent thrombosis|| 24 (2.4) 9(3.3) 27 (2.8) 8 (2.9) 3 (1.8) 35 (3.9)
Previous CAD# 757 (75.1) 215 (79.6) 687 (58.5) 169 (61.9) 1126 (62.0) 702 (77.2)
Previous MI 215 (21.3) 8 (25.2) 321 (27.3) 95 (34.8) 330 (18.2) 369 (40.6)
Previous CABG# 89 (8.8) 9(18.1) 106 (9.0) 43 (15.8) 158 (8.7) 129 (14.2)
Previous PE(| 11 (1.1) 6(2.2) 7 (1.4) 2 (0.7) 19 (1.0) 17 (1.9)
Previous SE* 5 (0.5) 2 (0.7) 0(0.9) 4 (1.5) 12 (0.7) 9(1.0)

Values are n (%) unless otherwise stated. AF indicates atrial fibrillation; CABG, coronary artery bypass graft; CAD, coronary artery disease; DAPT, dual antiplatelet
therapy; MI, myocardial infarction; PCI, percutaneous coronary intervention; PE, pulmonary embolism; and SE, systemic embolism.

“CHA,DS,-VASc score reflects risk of stroke, with values ranging from O to 9 and higher scores indicating greater risk.

tHAS-BLED score reflects risk of major bleeding in patients with AF receiving anticoagulant therapy, with values ranging from O to 9 and higher scores indicating

greater risk.
$Data missing from 1 patient in Group 1 and 1 in Group A.

§Defined as baseline creatinine (CRE) value >2 mg/dL (using formula CRE/88.42).
|[Data missing from 16, 3,21, and 4 patients in Groups 1, 2, 3, and 4, respectively; and 28 patients in Group A and 16 patients in Group B.
{|Data missing from 4, 1, and 3 patients in Groups 1, 2, and 3, respectively; and 5 patients in Group A and 3 patients in Group B.

Effect of Modified DAPT Score on Treatment
Outcomes

Bleeding Events

As expected, modified DAPT score >2 tended to be asso-
ciated with lower bleeding risk than score <2 (HR, 0.86
[95% ClI, 0.71-1.03]). Dabigatran dual therapy showed
a benefit over warfarin triple therapy in bleeding risk
events regardless of modified DAPT score. No interac-
tion between modified DAPT score subgroup and treat-
ment was observed (interaction P values: 0.53 and 0.54
for dabigatran 110 and 150 mg, respectively; Figure 3).

Thromboembolic Events
In the unadjusted treatment-independent analysis,
patients with modified DAPT score >2 were at higher risk
of DTE or unplanned revascularization compared with
patients with score <2 (HR, 1.59 [95% Cl, 1.29-1.96)).
No interaction between modified DAPT score sub-
group and treatment was observed (interaction P val-
ues: 0.20 and 0.08 for dabigatran 110 and 150 mg,

Circ Cardiovasc Interv. 2020;13:e008349. DOI: 10.1161/CIRCINTERVENTIONS.119.008349

respectively; Figure 4). Similar efficacy was observed
with dabigatran dual therapy versus warfarin triple ther-
apy, with some variations, that is, slightly higher risk of
DTE or unplanned revascularization for both dabigatran
dual therapy groups versus warfarin triple therapy in
patients with modified DAPT score >2.

Stent thrombosis rates were low in both subgroups:
1.0% (19/1816) for patients with modified DAPT score
<2 and 1.2% (11/909) for those with score >2.

DISCUSSION

There has been a trend in recent years to replace triple
therapy with dual therapy in patients with AF follow-
ing PCI, by eliminating the aspirin component.’®~'¢ The
WOEST study demonstrated that vitamin K antago-
nist and clopidogrel alone following PCl in patients on
oral anticoagulation therapy reduced risk of bleeding
without increasing the rate of thrombotic events ver-
sus triple therapy.''® Guidelines from the European
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n (%) of patients Interaction HR, 95% CI: dabigatran
Subgroup Patients with event HR (95% ClI) P value dual therapy vs warfarin triple therapy
Dual antiplatelet treatment factor N

No clinical procedure factor met 1
Dabigatran 110 mg dual therapy 353 55 (15.6) 0.56 (0.40-0.78)  0.9023 et
Warfarin triple therapy 381 98 (25.7) |
Dabigatran 150 mg dual therapy 274 58 (21.2) 0.85 (0.60-1.20)  0.3659 —e
Warfarin triple therapy* 305 71 (23.3) !

Only procedural complexity factor met H
Dabigatran 110 mg dual therapy 93 15 (16.1) 0.58 (0.30-1.10) ——e—-x
Warfarin triple therapy 97 26 (26.8) !
Dabigatran 150 mg dual therapy 80 11 (13.8) 0.48 (0.22-1.02) ——e—
Warfarin triple therapy* 66 17 (25.8) H

Only clinical complexity factor met E
Dabigatran 110 mg dual therapy 425 64 (15.1) 0.48 (0.35-0.65) —eo—i '
Warfarin triple therapy 414 115 (27.8) .
Dabigatran 150 mg dual therapy 335 67 (20.0) 0.63 (0.46-0.86) —— !
Warfarin triple therapy* 326 90 (27.6) !

Both complexity factors met H
Dabigatran 110 mg dual therapy 110 17 (15.5) 0.47 (0.25-0.88) )
Warfarin triple therapy 89 25 (28.1) !
Dabigatran 150 mg dual therapy 74 18 (24.3) 0.92 (0.48-1.77) e
Warfarin triple therapy* 67 18 (26.9) '

T T 1
0.1 1 10
—— Dabigatran 110 mg dual therapy ~ —— Dabigatran 150 mg dual therapy «— Favors dabigatran Favors warfarin —p»
vs warfarin triple therapy vs warfarin triple therapy* dual therapy triple therapy

Figure 1. Bleeding events (International Society on Thrombosis and Haemostasis major bleeding event or clinically relevant
nonmajor bleeding event) according to procedural and/or clinical complexity factor subgroups.

Hazard ratios (HRs) and 95% Cls from Cox proportional hazard model; stratified by age (elderly vs nonelderly) for dabigatran 110 mg dual
therapy vs warfarin triple therapy; unstratified for dabigatran 150 mg dual therapy vs warfarin triple therapy. *For the comparison with dabigatran
150 mg dual therapy, elderly patients outside the United States are excluded.

Society of Cardiology and CHEST recommend that
triple therapy should be limited in duration in patients
requiring anticoagulation post-PCl, based on individual
patient risk of bleeding and ischemic events.®'97?' The
randomized trials of rivaroxaban (PIONEER AF-PCI)
and dabigatran (REDUAL PCI) combined with single
antiplatelet therapy support use of these novel oral
anticoagulant dual therapies over vitamin K antago-
nist with triple therapy in patients with AF post-PCl 222
consistent with North American and European Expert
Consensus recommendations.®??

This prespecified subgroup analysis of the REDUAL
PCI trial found that dabigatran dual therapy following
PCI was associated with consistently reduced bleeding
risk compared with warfarin triple therapy, independent
of the presence of procedural or clinical complexity fac-
tors. Dabigatran dual therapy at both doses had similar
thrombotic risk to warfarin triple therapy, irrespective of
complexity of PCI or modified DAPT score.

The DAPT ftrial reported that lesion complexity was a
predictor of ischemic outcomes in patients who underwent
PCI&2* Patients with complex lesions experienced signifi-
cantly increased rates of Ml and stent thrombosis during
12 months post-PCl compared with patients without com-
plex anatomy® On a shorter timescale, a substudy of the
CHAMPION PHOENIX trial (Cangrelor Versus Standard
Therapy to Achieve Optimal Management of Platelet Inhi-
bition PHOENIX) evaluating intravenous cangrelor versus
a loading dose of clopidogrel in patients undergoing PCI
reported that lesion complexity was predictive of early (<48
hour) major adverse cardiovascular events.?® Longer-term

Circ Cardiovasc Interv. 2020;13:e008349. DOI: 10.1161/CIRCINTERVENTIONS.119.008349

analysis of patients treated with biodegradable polymer
versus durable polymer stents in the BIOSCIENCE trial
showed that clinical and lesion complexity were associated
with higher rates of the composite end point of death, Ml
or revascularization.?® Finally, anatomic complexity mea-
sured by a simplified scoring system (the Veterans Affairs
SYNTAX score) successfully assessed longitudinal risk for
adverse events in patients after PCI.2"

The question was raised whether a dual antithrom-
botic strategy is sufficient in difficult-to-manage subpop-
ulations of patients with AF post-PCl. Our data suggest
there may not be an increased risk of thrombotic com-
plications with dabigatran dual therapy compared with
warfarin triple therapy, even in patients with clinical or
procedural complexity. Of note, we have limited statistical
power in any individual subgroup, but the overall benefit
on bleeding and no major difference in thrombotic events
seems consistent across the 4 patient groups with one
or even both complexity factors. This provides reassur-
ance to clinicians on using this strategy as a means to
reduce bleeding risk in patients needing both antiplatelet
and anticoagulant therapy.

These findings parallel our analysis of patients with
ACS versus non-ACS as the indication for PCI.28 Indeed,
ACS is the main component of the prespecified clinical
complexity definition. The current analysis, however, adds
procedural complexity and assesses patients with both
clinical and procedural complexities.

Although the analysis based on DAPT score was not
prespecified, as the score was developed after the trial
was started, the study provides support for the modified
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n (%) of patients Interaction HR, 95% CI: dabigatran
Subgroup Patients with event HR (95% CI) P value dual therapy vs warfarin triple therapy
Dual antiplatelet treatment factor '
No clinical procedure factor met E
Dabigatran 110 mg dual therapy 353 37 (10.5) 0.92 (0.59-1.43) 0.6673 —e—
Warfarin triple therapy 381 44 (11.5) '
Dabigatran 150 mg dual therapy 274 37 (13.5) 1.17 (0.74-1.86)  0.5377 ——
Warfarin triple therapy* 305 35 (11.5) E
Only procedural complexity factor met !
Dabigatran 110 mg dual therapy 93 14 (15.1) 1.01 (0.48-2.14) [
Warfarin triple therapy 97 14 (14.4) !
Dabigatran 150 mg dual therapy 80 8(10.0) 0.74 (0.29-1.93) I—O—:—i
Warfarin triple therapy* 66 9(13.6) !
Only clinical complexity factor met '
Dabigatran 110 mg dual therapy 425 74 (17.4) 1.24 (0.88-1.74) H——
Warfarin triple therapy 414 59 (14.3) !
Dabigatran 150 mg dual therapy 335 37 (11.0) 0.74 (0.48-1.14) —e—H
Warfarin triple therapy* 326 46 (14.1) !
Both complexity factors met ,
Dabigatran 110 mg dual therapy 110 24 (21.8) 1.43 (0.74-2.77) ———
Warfarin triple therapy 89 14 (15.7) '
Dabigatran 150 mg dual therapy 74 8(10.8) 0.88 (0.33-2.36) e
Warfarin triple therapy* 67 8(11.9 !
T T 1
0.1 1 10
—— Dabigatran 110 mg dual therapy —— Dabigatran 150 mg dual therapy <4— Favors dabigatran Favors warfarin —Jp»
vs warfarin triple therapy vs warfarin triple therapy* dual therapy triple therapy

Figure 2. Thromboembolic events (death or thromboembolic event or unplanned revascularization) according to procedural

and/or clinical complexity factor subgroups.
See Figure 1 for statistical summary. HR indicates hazard ratio.

DAPT score. The fact that patients with a DAPT score
>2 had higher risk of DTE or unplanned revascular-
ization than patients with score <2 in the unadjusted
treatment-independent analysis is expected, given that
higher DAPT scores are predictive of greater ischemic
risk. For patients with DAPT score >2, a trend toward
lower bleeding risk was observed, as would also be
expected. The lack of a more considerable difference
in bleeding risk between patients with DAPT scores >2
or <2 might be explained by the different score distribu-
tion in this population, the effect of other contributing
factors, or simply a lack of adequately powered analysis.

A limitation of this study is that it is a subgroup
analysis and not powered for formal statistical analy-
sis. Interaction P values are exploratory. We also have
insufficient power to examine individual end points
across these 4 subgroups. A further limitation is the
use of a modified DAPT score, which was required
because 2 score components in the DAPT trial were
not collected in REDUAL PCI; such a modification has
not yet been validated.

In conclusion, these findings support the primary
REDUAL PCI study and highlight the important finding
that, even in higher-risk patients with clinical or lesion

n (%) of patients Interaction HR, 95% CI: dabigatran
Subgroup Patients with event HR (95% ClI) P value dual therapy vs warfarin triple therapy
Modified DAPT score <2 ,
'
Dabigatran 110 mg dual therapy 640 109 (17.0) 0.54 (0.43-0.69) 0.5305 el
1
Warfarin triple therapy 674 192 (28.5) .
Dabigatran 150 mg dual therapy 502 104 (20.7) 0.68 (0.53-0.88) 0.5415 —o—i E
Warfarin triple therapy* 493 135 (27.4) '
'
Modified DAPT score >2
Dabigatran 110 mg dual therapy 341 42 (12.3) 0.48 (0.33-0.70) —e—
'
Warfarin triple therapy 307 72 (23.5) \
'
Dabigatran 150 mg dual therapy 261 50 (19.2) 0.79 (0.54-1.14) ——
Warfarin triple therapy* 27 61 (22.5) |
'
|
T 1
—— Dabigatran 110 mg dual therapy =~ —— Dabigatran 150 mg dual therapy 01 ) 1 10
vs warfarin triple therapy vs warfarin triple therapy* «4— Favors dabigatran Favors warfarin —p»
dual therapy triple therapy

Figure 3. Bleeding events (International Society on Thrombosis and Haemostasis major bleeding event or clinically relevant
nonmajor bleeding event) according to modified dual antiplatelet therapy (DAPT) score (<2 versus >2).
For calculation of modified DAPT score see text. Missing values for calculation of DAPT score were imputed to O points. See Figure 1 for other

statistical summary. HR indicates hazard ratio.
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n (%) of patients Interaction HR, 95% CI: dabigatran
Subgroup Patients with event HR (95% ClI) P value dual therapy vs warfarin triple therapy
Modified DAPT score <2 .
!
Dabigatran 110 mg dual therapy 640 81 (12.7) 0.99 (0.73-1.34) 01987 —e—
1
Warfarin triple therapy 674 86 (12.8) .
Dabigatran 150 mg dual therapy 502 47 (9.4) 0.72 (0.50-1.06) 0.0814 I—Q—Ei
Warfarin triple therapy* 493 61 (12.4) |
|
Modified DAPT score >2 E
Dabigatran 110 mg dual therapy 341 68 (19.9) 1.37 (0.94-2.00) —e—
'
Warfarin triple therapy 307 45 (14.7) \
|
Dabigatran 150 mg dual therapy 261 43 (16.5) 1.22 (0.79-1.90) ———
Warfarin triple therapy* 271 37 (13.7) i
!
|
T T 1
—— Dabigatran 110 mg dual therapy ~—— Dabigatran 150 mg dual therapy 041 . 1 10
vs warfarin triple therapy vs warfarin triple therapy* «¢— Favors dabigatran Favors warfarin —
dual therapy triple therapy

Figure 4. Thromboembolic events (death or thromboembolic event or unplanned revascularization) according to modified dual

antiplatelet therapy (DAPT) score (<2 versus >2).
See Figures 1 and 3 for statistical summary. HR indicates hazard ratio.

complexity, bleeding risk can be mitigated without any
apparent increase in ischemic risk by dabigatran dual
therapy compared with warfarin triple therapy.

ARTICLE INFORMATION
Received July 17, 2019; accepted January 30, 2020.

Affiliations

Mid-Atlantic Permanente Medical Group, McLean, VA (N.C.B.). Medtronic,
Minneapolis, MN (L.M.). Université de Paris, FACT, INSERM U_1148 and
Hopital Bichat, Assistance Publique-Hopitaux de Paris, France (PG.S.).
Brigham and Women's Hospital Heart and Vascular Center and Harvard
Medical School, Boston, MA (D.L.B, C.PC). Johann Wolfgang Goethe
University, Frankfurt am Main, Germany (S.H.H.). Boehringer Ingelheim In-
ternational GmbH, Ingelheim am Rhein, Germany (M.N.). HMS Analytical
Software GmbH, Weimar (Lahn), Germany (C.M.). Kyoto University, Japan
(T.K.). Liverpool Centre for Cardiovascular Science, University of Liverpool
and Liverpool Heart and Chest Hospital, United Kingdom (G.Y.H.L.). Aalborg
Thrombosis Research Unit, Department of Clinical Medicine, Aalborg Uni-
versity, Denmark (G.Y.H.L). Uppsala Clinical Research Center and Depart-
ment of Medical Sciences, Uppsala University, Sweden (J.0.). St Antonius
Ziekenhuis, Nieuwegein, the Netherlands (J.M.t.B.).

Acknowledgments
Editorial assistance limited to formatting and figure preparation was provided

by Bill Wolvey at Parexel, with funding from Boehringer Ingelheim International
GmbH.

Sources of Funding
The study was funded by Boehringer Ingelheim International GmbH.

Disclosures

Dr Mauri is employed by Medtronic as of June 4, 2018 and has served as a con-
sultant to Amgen, Boehringer Ingelheim, Corvia, and ReCor and has received in-
stitutional grants from Abbott, Amgen, Biotronik, Boehringer Ingelheim, Boston
Scientific, Corvia, and ReCor. Dr Steg reports Research grant from Amarin, Bay-
er, Sanofi, and Servier; speaking or consulting fees from Amarin, Amgen, Astra-
Zeneca, Bayer/Janssen, Boehringer Ingelheim, Bristol-Myers-Squibb, Idorsia,
Lilly, Merck, Novartis, Novo Nordisk, Pfizer, Regeneron, Sanofi, Servier. Dr Bhatt
discloses the following relationships—Advisory Board: Cardax, Cereno Scien-
tific, Elsevier Practice Update Cardiology, Medscape Cardiology, PhaseBio, PLx
Pharma, Regado Biosciences; Board of Directors: Boston VA Research Insti-
tute, Society of Cardiovascular Patient Care, TobeSoft; Chair: American Heart
Association Quality Oversight Committee; Data Monitoring Committees: Baim
Institute for Clinical Research (formerly Harvard Clinical Research Institute, for

Circ Cardiovasc Interv. 2020;13:e008349. DOI: 10.1161/CIRCINTERVENTIONS.119.008349

the PORTICO trial, funded by St. Jude Medical, now Abbott), Cleveland Clinic
(including for the ExCEED trial, funded by Edwards), Duke Clinical Research
Institute, Mayo Clinic, Mount Sinai School of Medicine (for the ENVISAGE trial,
funded by Daiichi Sankyo), Population Health Research Institute; Honoraria:
American College of Cardiology (Senior Associate Editor, Clinical Trials and
News, ACC.org; Vice-Chair, ACC Accreditation Committee), Baim Institute
for Clinical Research (formerly Harvard Clinical Research Institute; REDUAL
PCI clinical trial steering committee funded by Boehringer Ingelheim; AEGIS-
Il executive committee funded by CSL Behring), Belvoir Publications (Editor
in Chief, Harvard Heart Letter), Duke Clinical Research Institute (clinical trial
steering committees, including for the PRONOUNCE trial, funded by Ferring
Pharmaceuticals), HMP Global (Editor in Chief, Journal of Invasive Cardiology),
Journal of the American College of Cardiology (Guest Editor; Associate Editor),
Medtelligence/ReachMD (CME steering committees), Population Health Re-
search Institute (for the COMPASS operations committee, publications commit-
tee, steering committee, and USA national co-leader, funded by Bayer), Slack
Publications (Chief Medical Editor, Cardiology Today's Intervention), Society
of Cardiovascular Patient Care (Secretary/Treasurer), WebMD (CME steer-
ing committees); Other: Clinical Cardiology (Deputy Editor), NCDR-ACTION
Registry Steering Committee (Chair), VA CART Research and Publications
Committee (Chair); Research Funding: Abbott, Afimmune, Amarin, Amgen, As-
traZeneca, Bayer, Boehringer Ingelheim, Bristol-Myers Squibb, Cardax, Chiesi,
CSL Behring, Eisai, Ethicon, Ferring Pharmaceuticals, Forest Laboratories,
Fractyl, Idorsia, Ironwood, Ischemix, Lexicon, Lilly, Medtronic, Pfizer, PhaseBio,
PLx Pharma, Regeneron, Roche, Sanofi Aventis, Synaptic, The Medicines Com-
pany; Royalties: Elsevier (Editor, Cardiovascular Intervention: a Companion to
Braunwald’s Heart Disease); Site Co-Investigator: Biotronik, Boston Scientific,
CSl, St. Jude Medical (now Abbott), Svelte; Trustee: American College of Cardi-
ology; Unfunded Research: FlowCo, Merck, Novo Nordisk, Takeda. Dr Hohnloser
reports personal fees from Bayer HealthCare, Boehringer Ingelheim, Bristol-
Myers Squibb, Daiichi Sankyo, Medtronic, Pfizer, SUM, and ZOLL. Dr Nordaby is
an employee of Boehringer Ingelheim. C. Miede is an employee of HMS Ana-
lytical Software GmbH, contracted by Boehringer Ingelheim. Dr Kimura reports
grants from Boehringer Ingelheim. Dr Lip has served as a consultant for Bayer/
Janssen, Bristol-Myers Squibb/Pfizer, Medtronic, Boehringer Ingelheim, Novar-
tis, Verseon, and Daiichi Sankyo. He has been a speaker for Bayer, Bristol-Myers
Squibb/Pfizer, Medtronic, Boehringer Ingelheim, and Daiichi Sankyo. No fees
are directly received personally. Dr Oldgren reports fees to his institution from
AstraZeneca, Bayer HealthCare, Boehringer Ingelheim, Bristol-Myers Squibb,
Daiichi Sankyo, Pfizer, Portola, Roche Diagnostics, and Sanofi. Dr ten Berg
reports advisory/consulting/speakers’ fees from Accumetrics, AstraZeneca,
Bayer, Boehringer Ingelheim, Bristol-Myers Squibb, Daiichi Sankyo, Eli Lilly, The
Medicines Company, and Pfizer, and research grants from AstraZeneca and
ZonMw. Dr Cannon reports research grants from Amgen, Boehringer-Ingelheim
(BI), Bristol-Myers Squibb (BMS), Daiichi Sankyo, Janssen, Merck; consulting
fees from Aegerion, Alnylam, Amarin, Amgen, Boehringer Ingelheim, Bristol My-
ers Squib, Corvidia, Eisai, Innovent, Janssen, Kowa, Merck, Pfizer, Regeneron,
and Sanofi. The other authors report no conflicts.

April 2020 7



020z ‘€T 1nBny uo Aq Bio'sfeuinofeye//:dny woly papeojumoq

Berry et al

REFERENCES

1.

Circ Cardiovasc Interv. 2020;13:e008349. DOI: 10.1161/CIRCINTERVENTIONS.119.008349

Levine GN, Bates ER, Blankenship JC, Bailey SR, Bittl JA, Cercek B,
Chambers CE, Ellis SG, Guyton RA, Hollenberg SM, et al. 2011 ACCF/
AHA/SCAI guideline for percutaneous coronary intervention: a report of
the American College of Cardiology Foundation/American Heart Associa-
tion task force on practice guidelines and the Society for Cardiovascular
Angiography and Interventions. Circulation. 2011;124:e574—e651. doi:
10.1161/CIR.0b013e31823ba622

. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JC, Jr,

Conti JB, Ellinor PT, Ezekowitz MD, Field ME, et al; American College of
Cardiology/American Heart Association Task Force on Practice Guidelines.
2014 AHA/ACC/HRS guideline for the management of patients with atrial
fibrillation: a report of the American College of Cardiology/American Heart
Association task force on practice guidelines and the Heart Rhythm Society.
J Am Coll Cardiol. 2014,64:e1-76. doi: 10.1016/}jacc.2014.03.022

. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, Castella M,

Diener HC, Heidbuchel H, Hendriks J, et al; ESC Scientific Document Group.
2016 ESC guidelines for the management of atrial fibrillation developed
in collaboration with EACTS. Eur Heart J. 2016;37:2893-2962. doi:
10.1093/eurheartj/ehw210

. Ruff CT, Bhatt DL, Steg PG, Gersh BJ, Alberts MJ, Hoffman EB, Ohman EM,

Eagle KA, Lip GY, Goto S; REACH Registry Investigators. Long-term car-
diovascular outcomes in patients with atrial fibrillation and atherothrom-
bosis in the REACH Registry. Int J Cardiol 2014;170:413-418. doi:
10.1016/jijcard.2013.11.030

. Steg PG, Bhatt DL. Viewpoint: a proposal for a simple algorithm for manag-

ing oral anticoagulation and antiplatelet therapy in patients with non-valvular
atrial fibrillation and coronary stents. Eur Heart J Acute Cardiovasc Care.
2017,6:93-97. doi: 10.1177/2048872615610868

. Angiolillo DJ, Goodman SG, Bhatt DL, Eikelboom JW, Price MJ, Moliterno DJ,

Cannon CP, Tanguay JF, Granger CB, Mauri L, et al. Antithrombotic therapy
in patients with atrial fibrillation treated with oral anticoagulation undergoing
percutaneous coronary intervention. Circulation. 2018;138:527-536. doi:
10.1161/CIRCULATIONAHA.118.034722

. Mauri L, Kereiakes DJ, Yeh RW, Driscoll-Shempp B, Cutlip DE, Steg PG,

Normand SL, Braunwald E, Wiviott SD, Cohen DJ, et al; DAPT Study
Investigators. Twelve or 30 months of dual antiplatelet therapy after
drug-eluting stents. N Engl J Med. 2014;371:2155-2166. doi: 10.1056/
NEJMoa1409312

. Yeh RW, Kereiakes DJ, Steg PG, Cutlip DE, Croce KJ, Massaro JM, Mauri L;

DAPT Study Investigators. Lesion complexity and outcomes of extended
dual antiplatelet therapy after percutaneous coronary intervention. J Am Coll
Cardiol. 2017;70:2213-2223. doi: 10.1016/}jacc.2017.09.011

. Cannon CP, Bhatt DL, Oldgren J, Lip GYH, Ellis SG, Kimura T, Maeng M,

Merkely B, Zeymer U, Gropper S, et al. Dual antithrombotic therapy with
dabigatran after PCl in atrial fibrillation. New Engl J Med. 2017;377:1513—
1524. doi: 10.1056/NEJMoa1708454

. Cannon CP, Gropper S, Bhatt DL, Ellis SG, Kimura T, Lip GY, Steg PG,

Ten Berg JM, Manassie J, Kreuzer J, et al. Design and rationale of the RE-
DUAL PCI trial: a prospective, randomized, phase 3b study comparing the
safety and efficacy of dual antithrombotic therapy with dabigatran etexilate
versus warfarin triple therapy in patients with nonvalvular atrial fibrillation
who have undergone percutaneous coronary intervention with stenting. Clin
Cardiol. 2016;39:555-564. doi: 10.1002/¢lc.22572

. Mauri L, Kereiakes DJ, Normand SL, Wiviott SD, Cohen DJ, Holmes DR,

Bangalore S, Cutlip DE, Pencina M, Massaro JM. Rationale and design of
the dual antiplatelet therapy study, a prospective, multicenter, randomized,
double-blind trial to assess the effectiveness and safety of 12 versus 30
months of dual antiplatelet therapy in subjects undergoing percutane-
ous coronary intervention with either drug-eluting stent or bare metal
stent placement for the treatment of coronary artery lesions. Am Heart J.
2010;160:1035-1041, 1041 e1031. doi: 10.1016/j.ahj.2010.07.038

. Yeh RW, Secemsky EA, Kereiakes DJ, Normand SL, Gershlick AH,

Cohen DJ, Spertus JA, Steg PG, Cutlip DE, Rinaldi MJ, et al; DAPT
Study Investigators. Development and validation of a prediction rule for
benefit and harm of dual antiplatelet therapy beyond 1 year after per-
cutaneous coronary intervention. JAMA. 2016;315:1735-1749. doi:
10.1001/jama.2016.3775

. Capodanno D, Angiolillo DJ. Management of antiplatelet and anticoagulant

therapy in patients with atrial fibrillation in the setting of acute coronary
syndromes or percutaneous coronary interventions. Circ Cardiovasc Interv.
2014;7:113-124. doi: 10.1161/CIRCINTERVENTIONS.113.001150

. Golwala HB, Cannon CP, Steg PG, Doros G, Qamar A, Ellis SG, Oldgren J,

Ten Berg JM, Kimura T, Hohnloser SH, et al. Safety and efficacy of dual

20.

21.

22.

23.

24.

26.

26.

Lesion Complexity and Dual Therapy

vs. triple antithrombotic therapy in patients with atrial fibrillation following
percutaneous coronary intervention: a systematic review and meta-anal-
ysis of randomized clinical trials. Eur Heart J. 2018;39:1726—-173ba. doi:
10.1093/eurheartj/ehy162

. Lopes RD, Heizer G, Aronson R, Vora AN, Massaro T, Mehran R,

Goodman SG, Windecker S, Darius H, Li J, et al. Antithrombotic therapy
after acute coronary syndrome or PCI in atrial fibrillation. N Engl J Med.
2019;380:15609-1524. doi: 10.10566/NEJMoa1817083

. Lopes RD, Hong H, Harskamp RE, Bhatt DL, Mehran R, Cannon

CP, Granger CB, Verheugt FWA, Li J, Ten Berg JM, et al. Safety and
efficacy of antithrombotic strategies in patients with atrial fibrilla-
tion undergoing percutaneous coronary intervention: a network meta-
analysis of randomized controlled trials. JAMA Cardiol. 2019. doi:
10.1001/jamacardio.2019.1880

. Lamberts M, Gislason GH, Olesen JB, Kristensen SL, Schjerning Olsen AM,

Mikkelsen A, Christensen CB, Lip GY, Kober L, Torp-Pedersen C, et al. Oral
anticoagulation and antiplatelets in atrial fibrillation patients after myocardial
infarction and coronary intervention. J Am Coll Cardiol. 2013;62:981-989.
doi: 10.1016/jjacc.2013.056.029

. Dewilde WJ, Oirbans T, Verheugt FW, Kelder JC, De Smet BJ, Herrman

JP, Adriaenssens T, Vrolix M, Heestermans AA, Vis MM, et al. Use of
clopidogrel with or without aspirin in patients taking oral anticoagulant
therapy and undergoing percutaneous coronary intervention: an open-
label, randomised, controlled trial. Lancet 2013;381:1107-1115. doi:
10.1016/S0140-6736(12)62177-1

. Valgimigli M, Bueno H, Byrne RA, Collet JP, Costa F, Jeppsson A, Juni R,

Kastrati A, Kolh B, Mauri L, et al. 2017 ESC focused update on dual anti-
platelet therapy in coronary artery disease developed in collaboration with
EACTS: the task force for dual antiplatelet therapy in coronary artery disease
of the European Society of Cardiology (ESC) and of the European Associa-
tion for Cardio-Thoracic Surgery (EACTS). Eur Heart J. 2018;39:213-260.
doi: 10.1093/eurheartj/ehx419

Steffel J, Verhamme P, Potpara TS, Albaladejo P, Antz M, Desteghe L,
Haeusler KG, Oldgren J, Reinecke H, Roldan-Schilling V, et al. The 2018
European Heart Rhythm Association Practical Guide on the use of non-
vitamin K antagonist oral anticoagulants in patients with atrial fibrillation. Eur
Heart J. 2018;39:1330—1393. doi: 10.1093/eurheartj/ehy136

Lip GYH, Banerjee A, Boriani G, Chiang CE, Fargo R, Freedman B, Lane DA,
Ruff CT, Turakhia M, Werring D, et al. Antithrombotic therapy for atrial fibril-
lation: CHEST guideline and expert panel report. Chest. 2018;154:1121~
1201. doi: 10.1016/j.chest2018.07.040

Gibson CM, Mehran R, Bode C, Halperin J, Verheugt FW, Wildgoose P,
Birmingham M, lanus J, Burton F, van Eickels M, et al. Prevention of bleed-
ing in patients with atrial fibrillation undergoing PCI. N Engl J Med. 2016;
375:2423-2434. doi: 10.1056/NEJMoa1611594

Lip GYH, Collet JP, Haude M, Byrne R, Chung EH, Fauchier L, Halvorsen S,
Lau D, Lopez-Cabanillas N, Lettino M, et al. 2018 Joint European con-
sensus document on the management of antithrombotic therapy in atrial
fibrillation patients presenting with acute coronary syndrome and/or
undergoing percutaneous cardiovascular interventions: a joint consensus
document of the European Heart Rhythm Association (EHRA), European
Society of Cardiology Working Group on Thrombosis, European Asso-
ciation of Percutaneous Cardiovascular Interventions (EAPCI), and Euro-
pean Association of Acute Cardiac Care (ACCA) endorsed by the Heart
Rhythm Society (HRS), Asia-Pacific Heart Rhythm Society (APHRS),
Latin America Heart Rhythm Society (LAHRS), and Cardiac Arrhythmia
Society of Southern Africa (CASSA). Europace. 2019;21:192-193. doi:
10.1093/europace/euy174

Giustino G, Chieffo A, Palmerini T, Valgimigli M, Feres F, Abizaid A, Costa RA,
Hong MK, Kim BK, Jang Y, et al. Efficacy and safety of dual antiplatelet
therapy after complex PCIl. J Am Coll Cardiol. 2016;68:1851-1864. doi:
10.1016/jjacc.2016.07.760

Stone GW, Généreux B, Harrington RA, White HD, Gibson CM, Steg PG,
Hamm CW, Mahaffey KW, Price MJ, Prats J, et al. Impact of lesion com-
plexity on peri-procedural adverse events and the benefit of potent intrave-
nous platelet adenosine diphosphate receptor inhibition after percutaneous
coronary intervention: core laboratory analysis from 10 854 patients from
the CHAMPION PHOENIX trial. Eur Heart J. 2018;39:4112-4121. doi:
10.1093/eurheartj/ehy562

Koskinas KC, Taniwaki M, Rigamonti F, Heg D, Roffi M, Tiller D, Muller O,
Vuillomenet A, Cook S, Weilenmann D, et al. Impact of patient and lesion
complexity on long-term outcomes following coronary revascularization with
new-generation drug-eluting stents. Am J Cardiol. 2017;119:501-507. doi:
10.1016/j.amjcard.2016.10.038

April 2020 8



020z ‘€T 1nBny uo Aq Bio'sfeuinofeye//:dny woly papeojumoq

Berry et al

27. Valle JA, Glorioso TJ, Bricker R, Baron AE, Armstrong EJ, Bhatt DL,
Rao SV, Plomondon ME, Serruys PW, Keppetein AP, et al. Association of
coronary anatomical complexity with clinical outcomes after percutane-
ous or surgical revascularization in the veterans affairs clinical assess-
ment reporting and tracking program. JAMA Cardiol. 2019. doi:
10.1001/jamacardio.2019.1923

Lesion Complexity and Dual Therapy

28. Oldgren J, Steg PG, Hohnloser SH, Lip GYH, Kimura T, Nordaby M,
Brueckmann M, Kleine E, Ten Berg JM, Bhatt DL, et al. Dabigatran dual
therapy with ticagrelor or clopidogrel after percutaneous coronary interven-
tion in atrial fibrillation patients with or without acute coronary syndrome: a
subgroup analysis from the RE-DUAL PCl trial. Eur Heart J. 2019;40:1553—
1662. doi: 10.1093/eurheartj/ehz059

Circ Cardiovasc Interv. 2020;13:e008349. DOI: 10.1161/CIRCINTERVENTIONS.119.008349 April 2020 9





