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Left main or proximal left anterior descending coronary artery
disease location identifies high-risk patients deriving
potentially greater benefit from prolonged dual antiplatelet
therapy duration
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Abstract

Aims: It is currently unclear if the location of coronary artery disease affects decision making with regard
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o acute coronary to dual antiplatelet therapy (DAPT). We investigated if the presence of at least 30% luminal narrowing in
syndrome

o clopidogrel

¢ dual antiplatelet
therapy (DAPT)
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artery

the left main (LM) and/or proximal left anterior descending (pLAD) coronary arteries on angiography is an
outcome modifier with respect to DAPT duration.
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Methods and results: In the Prolonging Dual Antiplatelet Treatment After Grading Stent-Induced Intimal
Hyperplasia (PRODIGY) study, 953 (54.3%) patients with and 801 (45.7%) without LM/pLAD lumen nar-
rowing at the qualifying coronary intervention were randomised to six or 24 months of DAPT. Twenty-
four month as compared to six-month DAPT reduced the occurrence of definite, probable or possible stent
thrombosis by 50% in patients with (2.8% vs. 5.6%; HR 0.45, 95% CI: 0.23-0.89; p=0.02) but not in those
without LM/pLAD lumen narrowing, with a highly significant interaction testing (P = 0.002). This result

remained consistent irrespective of whether stenting was (P, .: 0.01) or was not (P, ,: 0.02) performed in
the LM/pLAD.

e proximal left
anterior descending
coronary artery

o stent thrombosis

Conclusions: Left main and/or proximal LAD lumen narrowing may be a treatment modifier with respect
to the duration of DAPT. Patients fulfilling these angiographic characteristics seem to benefit from a pro-
longed dual antiplatelet treatment. Trial registration: ClinicalTrials.gov Identifier: NCT00611286
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Abbreviations

ACS acute coronary syndrome

BARC  Bleeding Academic Research Consortium

CVA cerebrovascular accident

DES drug-eluting stents

LM left main coronary artery

MACE  major adverse cardiovascular events

mi myocardial infarction

NSTEMI non-ST-segment elevation myocardial infarction

pLAD  proximal left anterior descending coronary artery

PRODIGY Prolonging Dual Antiplatelet Treatment After Grading
Stent-Induced Intimal Hyperplasia

QCA quantitative coronary angiography

ST stent thrombosis

TCFA  thin-cap fibroatheroma

Introduction

Significant lumen narrowing of the left main coronary artery (LM)
and/or of the proximal left anterior descending coronary artery
(pLAD) carries worse prognostic implications as compared to
coronary stenosis located elsewhere in the coronary tree. Previous
studies have shown that successful revascularisation of lesions
located in these critical coronary segments improves survival as
compared to medical therapy only'.

Editorial, see page 1218

The duration of dual antiplatelet therapy after coronary stent-
ing, which maximises benefits over risks, remains debated. While
clinical trials have shown an ischaemic benefit after a prolonged
course of therapy beyond 12 months?, recent meta-analyses have
raised concerns about a possible increase in mortality after such
treatment®. Consequently, the need for novel data informing clin-
ical practice has been clearly voiced by the community’. Many
have advocated the need to modulate DAPT length based on the
balance between ischaemic versus bleeding hazard. However, it
remains unclear how this balance should be quantified and stand-
ardised in clinical practice’.

In particular, whether the presence of lumen narrowing of the
LM and/or pLAD in patients undergoing stenting should affect the
decision making with respect to the duration of DAPT remains
unknown, as no previous studies investigating DAPT duration
have specifically focused on this patient population or reported
the outcomes for this high-risk patient subgroup.

We hypothesised that the presence of lumen narrowing in
the LM and/or pLAD may help in identifying patients at higher
ischaemic risk who may particularly benefit from a prolonged
DAPT course. Thus, we retrospectively explored the differential
outcomes of 24 or six-month DAPT in this high-risk population in
the Prolonging Dual Antiplatelet Treatment After Grading Stent-
Induced Intimal Hyperplasia (PRODIGY) trial.

Methods
The design and main findings for the PRODIGY trial were previ-
ously reported®’. All-comer patients received a balanced mixture of

Impact of coronary disease location on DAPT duration

first and second-generation drug-eluting stents (DES) and bare metal
stents during index intervention at three Italian sites. Thirty days
later, they were randomly allocated to receive either six or 24 months
of dual antiplatelet treatment. The study was conducted in accord-
ance with the principles of the Declaration of Helsinki. The ethics
committees of the three participating centres independently approved
the protocol, and all participants gave written informed consent.

TREATMENT PROTOCOL

All patients received aspirin (80 to 160 mg orally indefinitely)
and clopidogrel (75 mg/d) according to the randomisation scheme
as follows: for either six months in the short DAPT group or
24 months in the prolonged DAPT arm irrespective of the previ-
ously implanted stent type or indication for the coronary proce-
dure. All randomised patients returned for study visits at 30 days,
and then every six months up to two years.

DEFINITION OF THE STUDY GROUPS

A lumen stenosis of at least 30% on angiography, appraised by vis-
ual estimation, was used to define the LM/pLAD lumen-narrowing
group as this information was prospectively collected in the case
report form for each coronary segment, irrespective of the final
revascularisation strategy. The decision to treat or not to treat these
and other coronary segments was left to the operators’ discretion.

STUDY ENDPOINTS
The primary efficacy endpoint of the PRODIGY trial was the inci-
dence of major adverse cardiovascular events (MACE), a com-
posite of death, myocardial infarction (MI), or cerebrovascular
accident (CVA), whereas the key safety endpoint was Bleeding
Academic Research Consortium (BARC) type 2, 3, or 5 bleeding.
Other endpoints included each component of the primary efficacy
endpoint, cardiovascular death and stent thrombosis (ST), defined
on the basis of the Academic Research Consortium criteria®. All
study endpoint definitions were previously reported®.

Additionally, in order to increase the specificity of the possible
stent thrombosis definition (i.e., any cardiovascular death occur-
ring at least 30 days after stent implantation), we also applied
a “modified” possible stent thrombosis definition’, restricting the
adjudication of these events only to those who died suddenly or
who experienced symptoms of myocardial ischaemia before death,
occurring at least 30 days after stent implantation.

A blinded clinical events committee adjudicated all endpoints
centrally. The time frame of interest was from 30 days (i.e., after
pharmacological randomisation) to 24 months.

STATISTICAL ANALYSIS

In this retrospective analysis of the PRODIGY trial’, categorical
variables were expressed as frequency (percentage), whereas con-
tinuous variables were expressed as median (interquartile range).
Continuous variables were compared between randomised groups
using the Wilcoxon rank-sum test, whereas for binary variables the
chi-square test was used.
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To test the cumulative incidence of events in the two subgroups
presenting with or without LM/pLAD lumen narrowing, we per-
formed a Cox regression analysis with interaction testing. Hazard
ratios with 95% confidence intervals (CIs) were calculated for
short-term clopidogrel versus long-term clopidogrel (i.e., values
>1 indicated increased hazard in the long-term group).

Adjustment for NSTEMI presentation was performed due to the
imbalance of this characteristic between the two treatment arms.
Interaction tests were performed with likelihood ratio tests of the
null hypothesis that the interaction coefficient was zero. A two-sided
probability value <0.05 was considered significant. All analyses,
performed on the basis of the intention-to-treat principle, were per-
formed with SPSS, Version 21.0 (IBM Corp., Armonk, NY, USA).

Results

In total, the PRODIGY trial recruited 2,013 all-comer patients,
1,970 of whom were randomly allocated to receive DAPT for
a duration of six or 24 months. For the current analysis, patients
previously treated were eventually considered (Figure 1).

The total number of patients with LM/pLAD lumen narrowing was
953 (54.3%), of whom 471 were randomised to 24-month DAPT and
482 to six-month DAPT, including 336 (35.2%) patients who received
coronary stenting in the LM (7.3%) and/or in the pLAD (29.4%).

Patients with angiographic evidence of LM/pLAD lumen nar-
rowing were older, more frequently had kidney function impair-
ment, were less frequently smokers but more frequently had
a history of PCI (Table 1). Their angiographic features were con-
sistent with a more extensive CAD, requiring a more complex
interventional procedure as compared to patients without LM/
pLAD lumen narrowing (Appendix Table 1).

Amongst patients with or without LM/pLAD lumen narrowing,
clinical and angiographic characteristics were well matched between
the two DAPT duration groups, with the sole exception of a higher
prevalence of non-ST-segment elevation myocardial infarction
(NSTEMI) in patients with LM/pLAD lumen narrowing allocated
to the 24 as compared to the six-month DAPT group (Table 1).
Clinical follow-up at two years was complete for 99.1% of patients.

PATIENT-ORIENTED OUTCOMES
The composite of death, myocardial infarction or CVA at 24 months
occurred in 105 (11%) patients with, as compared to 65 (8.1%)
without LM/pLAD lumen narrowing (HR 1.37, 95% CI: 1.00-
1.87; p=0.04). This difference was driven by a trend towards an
increase in myocardial infarction (4.5% vs. 2.7%; p=0.053). When
patients who received a coronary stent in the LM and/or pLAD
were excluded from the analysis, the composite of death, myocar-
dial infarction or CVA at 24 months remained consistently higher
in individuals with (11.3%) as compared to those without (8.1%)
LM/pLAD lumen narrowing (HR 1.42, 95% CI: 1.01-1.98; p=0.04),
due to a significant increase in myocardial infarction (4.9% vs.
2.7%; p=0.036). Conversely, patients stented in the LM/pLAD did
not suffer a significant increase of the primary endpoint rate. After
adjustment for clinical and angiographic imbalances between the
two groups, the composite endpoint of death, MI or CVA was not
increased in patients with as compared to those without LM/pLAD
lumen narrowing (adjusted HR 1.22, 95% CI: 0.89-1.68; p=0.21)
or in patients who underwent stenting in these coronary segments
(adjusted HR 1.37, 95% CI: 0.97-1.94; p=0.07).

The composite of death, MI or CVA did not differ with respect
to DAPT duration in patients with (11.0% in the 24-month vs.

2,697 Assessed for eligibility | 694 Excluded

353 Not meeting inclusion criteria

232 Refused to participate

1,970 Eligible for
randomisation at 30 days

109 Operator choice
33 Died before 30 days
10 Withdrew consent at 30 days

Y

> 216 with previous CABG

1,754 Patients
included in the current analysis

/

801 Patients without lumen
narrowing of LMCA or proximal LAD

LN

T~

953 Patients with lumen
narrowing of LMCA or proximal LAD

LN

405 Treated with 396 Treated with
24-month DAPT 6-month DAPT

471 Treated with 482 Treated with
24-month DAPT 6-month DAPT

Figure 1. Study profile. Description of the study population.

35 Stented LMCA
143 Stented pLAD

35 Stented LMCA
137 Stented pLAD
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narrowing LMCA narrowing LMCA
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narrowing pLAD narrowing pLAD



Table 1. Baseline characteristics.

Patients with LM/pLAD lumen narrowing

Patients without LM/pLAD lumen narrowing

Impact of coronary disease location on DAPT duration

Characteristic 24-month 6-r!10nth 24-.month G-qmnth
clopidogrel clopidogrel p-value clopidogrel clopidogrel p-value
(n=471) (n=482) (n=405) (n=396)
Age, yrs 69.6 (70-77) 69.9 (60-77) 0.59 67.4 (59-74) 66.7 (59-75) 0.91 0.03
Male sex, % (n) 74.5 (351) 74.7 (360) 0.95 77.3 (313) 75.8 (300) 0.61 0.35
Body mass index, kg/m? 26.2 (24-29) 26.6 (24-29) 0.82 27.3 (25-30) 26.4 (24-29) 0.39 0.27
Diabetes, % (n) 24.2 (114) 21.8 (105) 0.38 23.5 (95) 24.2 (96) 0.79 0.68
Insulin-dependent, % (n) 5.9 (28) 4.6 (22) 4.0 (16) 6.1 (24)
Hypertension, % (n) 70.7 (333) 70.7 (341) 0.99 72.6 (294) 67.9 (269) 0.15 0.84
Hyperlipidaemia, % (n) 54.1 (255) 51.9 (250) 0.48 53.6 (217) 51.5 (204) 0.56 0.86
Current cigarette use, % (n) 23.1 (109) 23.2(112) 0.59 26.2 (105) 30.3 (120) 0.14 0.02
Creatinine clearance, ml/min 74.4 (54-100) 73.3 (566-95) 0.71 79.0 (59-102) 77.7 (60-97) 0.28 0.005
Prior myocardial infarction, % (n) 21.4 (101) 20.7 (100) 0.41 24.4 (99) 22.5(89) 0.49 0.21
ﬁ]“t'grrvgﬁfgga”fo(fs coronary 13.6 (64) 14.9 (72) 017 | 20.2(82) 16.2 (64) 0.10 | 0.02
Left ventricular ejection fraction 55 (40-60) 53 (45-60) 0.82 55 (45-60) 51 (45-60) 0.44 0.53
Clinical presentation, % (n)
Stable angina pectoris 23.8 (112) 25.1(121) 0.63 26.2 (106) 26.0 (103) 0.95 0.43
Acute coronary syndrome 76.2 (359) 74.9 (361) 73.8 (299) 74.0 (293)
Unstable angina 17.2 (81) 19.5 (94) 0.35 16.5 (67) 14.6 (58) 0.46 0.14
Non-ST-elevation Ml 26.8 (126) 20.5 (99) 0.02 18.8 (76) 23.5(93) 0.10 0.21
ST-segment elevation M| 32.3(152) 34.9 (168) 0.40 38.5 (156) 35.9 (142) 0.43 0.12
* p-value for the comparison between patients with and without LM/pLAD lumen narrowing.

11.0% in the six-month DAPT arm; HR 0.96, 95% CI: 0.65-1.41;
p=0.84) or those without LM/pLAD lumen narrowing (9.4% in
the 24-month vs. 6.8% in the six-month DAPT arm; HR 1.45,
95% CI: 0.88-2.38; p=0.14) (Tahle 2, Figure 2). Similar findings
were observed when each component of the primary endpoint was
appraised separately. There was, however, a trend towards interac-
tion (P ,=0.056) with respect to DAPT duration and the presence
of LM/pLAD lumen narrowing, suggesting greater ischaemic pro-
tection towards the composite endpoint of cardiovascular death or
myocardial infarction (MI) in patients treated with 24 as compared
to six-month DAPT (Table 2, Figure 2).

Results remained consistent regardless of whether stenting
was (Appendix Table 2) or was not (Appendix Table 3) accom-
plished in the LM and/or pLAD. No signal of heterogeneity in
the subgroups of patients undergoing stenting versus those who
did not receive stent implantation in the LM/pLAD was observed
for patient-oriented outcomes with respect to DAPT duration
(Appendix Figure 1).

When the group of patients presenting with acute coronary syn-
drome (ACS) was appraised separately, the results were in line with
those observed in the overall patient population (Appendix Table 4).

STENT-ORIENTED OUTCOMES

The risk of definite, definite or probable and definite, probable
or possible ST was not increased in patients with as compared to
those without LM/pLAD lumen narrowing. Similarly, the cumu-
lative risk of definite stent thrombosis did not differ with respect

to DAPT duration in patients with (0.2% in the 24-month vs.
0.8% in the six-month DAPT arm; HR 0.24, 95% CI: 0.03-2.13;
p=0.20) or those without LM/pLAD lumen narrowing (1.2% in
the 24-month vs. 0.3% in the six-month DAPT arm; HR 4.93,
95% CI: 0.57-42.3; p=0.15), with a trend towards interaction
between the presence of LM/pLAD lumen narrowing and the
ni=0.054) (Figure 3). Consistent find-
ings were noted for the composite of definite or probable ST
(Figure 3, Figure 4).

Definite, probable or possible ST was significantly reduced by

duration of treatment (P

24-month, as compared to six-month treatment among patients with
LM/pLAD lumen narrowing (2.8% in the 24-month vs. 5.6% in
the six-month DAPT arm; HR 0.45, 95% CI: 0.23-0.89; p=0.02)
whereas it was increased in patients without LM/pLAD lumen nar-
rowing (5.2% in the 24-month vs. 2.5% in the six-month DAPT
arm; HR 2.15, 95% CI: 1.01-4.58; p=0.046), with highly signifi-
cant interaction testing (P, .,=0.002) (Figure 3, Figure 4). Results
remained consistent when the “modified” stent thrombosis end-
point was appraised in conjunction with definite or probable events
(Figure 3, Figure 5). At landmark analysis, after censoring all events
occurring before six months, the time at which the two pharmaco-
logical arms started diverging, we still observed a reduction of defi-
nite, probable or possible stent thrombosis with 24 vs. six-month
DAPT in patients with LM/pLAD lumen narrowing (HR 0.45, 95%
CI: 0.20-0.99; p=0.05), whereas its increase in patients without
LM/pLAD lumen narrowing was no longer present (HR 1.96, 95%
CI: 0.59-6.53; p=0.27). A consistent, significant interaction effect
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Table 2. OQutcome rates at 24 months according to the treatment group.

Patients with LM/pLAD lumen narrowing

Patients without LM/pLAD lumen narrowing
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24-month . 24-month .
. . Hazard ratio . . Hazard ratio
clopidogrel| clopidogrel (95% CI) clopidogrel | clopidogrel (95% Cl)
(n=471) ° (n=405) y
Patient-oriented outcomes
Death from any cause, myocardial infarction | g9 1) 5y | 53(11.0) | 0.96(0.65-141) | 0.84 3804) | 27(68) |145088-238)| 014 | 0.20
or cerebrovascular accident
Death from any cause or myocardial infarction 44.(9.3) 51(10.6) |0.83(0.56-1.25) | 0.38 34 (8.4) 26 (6.6) |1.33(0.80-2.22)| 0.27 0.16
Death from cardiovascular cause or 31(66) | 40(83) |074(046-118)| 021 25(62) | 16400 |159(085-297)| 015 | 0.056
myocardial infarction
Death from any cause 33(7.0) 36 (7.5) |0.88(0.55-1.43) | 0.62 27 (6.7) 20(5.1) |1.39(0.78-2.48) | 0.26 0.24
Death from cardiovascular cause 18 (3.8) 23(4.8) 10.74(0.40-1.37)| 0.34 16 (4.0) 10 (2.5) 1.66 (0.75-3.66) | 0.21 0.12
Myocardial infarction 21 (4.5) 22 (4.6) ]0.91(0.50-1.66) | 0.76 12 (3.0) 10 (2.5) 1.18 (0.51-2.74) | 0.69 0.61
Stent-oriented outcomes
Definite s_tent Late 1(0.2) 3(0.6) |0.35(0.03-3.25) | 0.35 4(1.0) 1(0.3) |3.98(0.44-35.6) | 0.22 0.12
LLCT RS Very late 000 | 102 na. 0.59 1(03) 0(00) na. 061 | -
Cumulative 1(0.2) 4(0.8) ]0.24(0.03-2.13)| 0.20 5(1.2) 1(0.3) 4.93(0.57-42.3) | 0.15 0.054
Definite or prob_able Late 2(0.4) 5(1.00 |0.38(0.07-1.96) | 0.25 6 (1.5) 3(0.8) [1.99(0.50-7.99).| 0.33 0.13
SEIIETES e 102 | 204 |043(0.04-475 | 049 1(03) 103) |106(0.07-171)| 09 | 0.3
Cumulative 3(0.6) 7(1.5 ]0.39(0.10-1.52) | 0.17 7(1.7) 4(1.0) 1.75(0.51-5.99) | 0.37 0.11
Defin_ite, probable or | Late 7(1.5) 15(3.1) | 0.44(0.18-1.09) | 0.08 17 (4.2) 8(2.0) |2.17(0.94-5.04) | 0.07 0.01
fﬁ;ﬁ:}t’;ﬁ;t:”t Very late 6(13) | 12(26) |046(0.17-124)| 0.12 4(1.0) 2005 [205(037-11.24) 041 | 013
Cumulative 13(2.8) 27 (5.6) |0.45(0.23-0.89) | 0.02 21(5.2) 10(2.5) [2.15(1.01-4.58) | 0.046 0.002
Moditied definite, probable or possible stent | g 9) | 19195y | 0.400:14-1.15) | 0,09 7(17) 2005 |3610.7517.4)| 011 | 002
thrombosis
Bleeding outcomes
BARC type 2, 3 0r 5 41(8.7) 17 (3.5) | 2.51(1.43-4.42) | 0.003 27 (6.7) 14 (3.5) 1.94(1.01-3.69) | 0.04 0.65
BARC type 3 or 5 23(49) | 10(21) |2.26(1.08-478) | 0.03 9(22) 8(20) |1.17(045-3.08)| 074 | 0.28
Adjusted for non-ST-segment elevation myocardial infarction. BARC: Bleeding Academic Research Consortium
Hazard ratio (95% CI) p-values
Sup. Int.
Death. Ml or CVA
LM/pLAD lumen narrowing E 0.96 (0.65-1.41) 0.84
: 0.20
No LM/pLAD lumen narrowing —- 1.45 (0.88-2.38) 0.14
Death or MI
LM/pLAD lumen narrowing il 0.83 (0.56-1.25) 0.38
: 0.16
No LM/pLAD lumen narrowing —- 1.33(0.80-2.22) 0.27
CV death or MI
LM/pLAD lumen narrowing i 0.74 (0.46-1.18) 0.21
. 0.056
No LM/pLAD lumen narrowing —- 1.59 (0.85-2.97) 0.15
Death
LM/pLAD lumen narrowing —— 0.88 (0.55-1.43) 0.62
. 0.24
No LM/pLAD lumen narrowing —- 1.39(0.78-2.48) 0.26
CV death
LM/pLAD lumen narrowing - 0.74 (0.40-1.37) 0.34
. 0.12
No LM/pLAD lumen narrowing —B— 1.66 (0.75-3.66) 0.21
mI
LM/pLAD lumen narrowing 0.91 (0.50-1.66) 0.76 061
No LM/pLAD lumen narrowing 1.18 (0.51-2.74) 0.69 ’
lb i O‘.l

6-month DAPT better

24-month DAPT better

Figure 2. Patient-oriented outcomes. The subgroups with and without LM/pLAD lumen narrowing are shown for the patient-oriented

ischaemic endpoints among patients randomised to six-month or 24-month DAPT.
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No LM/pLAD lumen narrowing
MOD DEF/PROB/POSS ST
LM/pLAD lumen narrowing
No LM/pLAD lumen narrowing

Hazard ratio (95% CI)
e

{
— -
-

-
}_—I—

_._

— —
-

r
100 10 1
6-month DAPT better

1
0.1

p-values
Sup. Int.

0.24 (0.03-2.13) 0.20

0.054
4.93 (0.57-42.3) 0.15
0.39 (0.10-1.52) 0.17 011
1.75 (0.51-5.99) 0.37 '
0.45 (0.23-0.89) 0.02
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54 — 6 mo DAPT 54
<
§ 4 4
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24 mo DAPT 471
6 mo DAPT 482

Definite or probable

463 451 443 436
470 460 453 441
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p=0.17 p=0.37
o
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n
_ 10%
o 0.6% o
0 180 360 540 720 0 150 360 540 720

24 moDAPT 471
6 moDAPT 482

Definite, probable or possible
stent thrombosis (%)

470 469 468 468
479 477 476 475

5.6%

405 402 399 398 398
396 394 393 392 392

5.2%

24 moDAPT 471
6 moDAPT 482

stent thrombosis (lower panel).

360
Follow-up (days)

463 451 443 436
470 460 453 441

0 180 360 540 720
Follow-up (days)

405 389 381 378 373

396 386 379 376 374

Figure 3. Stent-oriented outcomes. The subgroups with and without LM/pLAD lumen narrowing are shown for the stent-oriented endpoints of
definite (DEF ST), definite or probable (DEF/PROB ST) and definite, probable or possible stent thrombosis (DEF/PROB/POSS ST) as well as
the “modified” definite, probable or possible stent thrombosis (MOD DEF/PROB/POSS ST) definition among patients randomised to

six-month or 24-month DAPT.

Figure 4. Cumulative incidence of stent-oriented outcomes. Cumulative incidence curves for the subgroups with (left) or without (right) LM/
PLAD lumen narrowing and for the endpoints of definite (upper panel), definite or probable (middle panel) or definite, probable or possible
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between CAD location and duration of dual antiplatelet therapy
=0-044) (Appendix
Figure 2). Consistently, when patients treated with first-generation

was also observed at landmark analysis (P

DES were excluded, again similar findings were observed.

Results were also consistent regardless of whether stenting was
performed or not performed in the LM and/or pLAD (Appendix
Table 2, Appendix Table 3). Again, no signal of heterogeneity
was observed for stent-oriented endpoints between the subgroups
treated or not treated with a coronary stent in the LM and/or pLAD
with respect to DAPT duration (Appendix Figure 3).

In the subgroup of patients presenting with ACS, stent-ori-
ented outcomes remained consistent with the results of the overall
patient population (Appendix Table 4).

BLEEDING OUTCOMES

BARC 3 or 5 and 2, 3 or 5 bleeding occurred more frequently
in the 24-month DAPT arm irrespective of CAD location within
the coronary tree (Table 2). No statistical interaction was noted
between the presence of LM/pLAD lumen narrowing and the
duration of antiplatelet treatment.

Discussion

Our findings could be summarised as follows:

1) In an all-comer population undergoing coronary stenting, patients
presenting with angiographic evidence of lumen narrowing on
the LM and/or pLAD had higher clinical and angiographic risk
characteristics at baseline, and underwent a more complex per-
cutaneous treatment.

2) After 24 months, the rate of death for all causes, myocardial
infarction or CVA was significantly higher in patients with
LM/pLAD lumen narrowing, regardless of whether stenting
was finally accomplished in these coronary segments. When
adjusted for baseline imbalances, MACE rates did not differ
between patients with or without LM/pLAD lumen narrow-
ing, suggesting that, at least in our data set, luminal CAD in
these segments may qualify more as a marker than a driver of
adverse outcomes.

LM/pLAD lumen narrowing

3) Twenty-four as compared to six-month DAPT significantly
reduced the rate of definite, probable or possible stent throm-
bosis in patients with, but not in those without, LM/pLAD
lumen narrowing, suggesting that this angiographic finding
could be a treatment modifier with respect to DAPT duration.
A consistent trend towards interaction between CAD location
and DAPT duration was also noted for the composite of car-
diovascular death and MI.

4) The 24-month DAPT regimen remained associated with possi-
ble benefits in patients with LM/pLAD lumen narrowing irre-
spective of whether a stent was or was not implanted in these
segments or whether patients presented with acute coronary
syndrome.

5) Minor and major bleeding occurred more often in patients receiv-
ing prolonged dual antiplatelet therapy, independently from the
presence or absence of LM/pLAD lumen narrowing.

The proximal LAD and left main coronary artery supply 45 to 55%

and 84 to 100% of blood flow to the left ventricle, respectively'.

Accordingly, ischaemic events- occurring in these segments are

more often fatal. Coronary revascularisation of significant LM/

pLAD stenosis demonstrated a long-term survival benefit com-

pared with medical therapy alone, whereas the clinical implication
of non-significant lesions in these segments, especially in stable
coronary artery disease (SCAD) patients, is unclear’.

In the current analysis, we noted a higher incidence of ischae-
mic recurrences as well as a greater benefit from prolonged DAPT
duration in patients with lumen narrowing of the LM/pLAD.
A putative explanation for this finding could be the higher clini-
cal and angiographic risk characteristics noted in these patients at
baseline. This is consistent with previous studies which observed
an additional benefit of a more potent antiplatelet therapy in
patients at higher ischaemic risk'".

As an alternative, not mutually exclusive, hypothesis, LM/
pLAD location of the atherosclerotic plaques per se may be
a driver for the greater ischaemic risk. In support of this possibil-
ity, invasive imaging studies showed that atherosclerotic plaques
located on the LM or the pLAD present a significantly higher

No LM/pLAD lumen narrowing

@ — 24 mo DAPT —— 24 mo DAPT
2 4| — 6moDAPT 4] — 6moDAPT
2% 4 p=0.09 25% . p=0.12
S5, ] 1.1%
25 11% [
1 14
£ N ——— 0%
0 180 360 500 720 0 180 360 500 720
Follow-up (days) Follow-up (days)
24 mo DAPT 471 463 451 443 436 405 389 381 378 373
6 mo DAPT 482 470 460 453 441 396 386 379 376 374

Figure 5. Cumulative incidence of “modified” definite, probable or possible stent thrombosis. Cumulative incidence curves for the subgroups

with (left) and without (right) LM/pLAD lumen narrowing with respect to “modified” definite, probable or possible stent thrombosis.



percentage of lipidic and necrotic cores, entailing a higher vulner-
ability and increased risk of plaque rupture in this location'>"*. In
addition, thin-cap fibroatheroma (TCFA), a specific predictor of
plaque vulnerability, was observed more frequently in the proxi-
mal segments of the coronary tree and in mild or moderate steno-
sis (i.e., stenosis <70% estimated visually during angiography)'*°.

It is tempting to speculate that the excess of ischaemic events,
as well as the increased protection by a prolonged antiplatelet
treatment, observed in patients with LM/pLAD lumen narrowing
could be partly related to the progression and destabilisation of
atherosclerotic plaques deemed not significant at baseline angio-
graphy and left untreated. Lending support to this suggestion, the
PROSPECT trial'’, which prospectively followed patients with
acute coronary syndrome at presentation, showed that almost 50%
of the recurrent ischaemic events observed during the three-year
follow-up were not related to the coronary stent implanted, but
rather to atherosclerotic lesions non-significant at baseline. In this
context, an extended duration of DAPT could be beneficial to pre-
vent, or at least mitigate, the effects of plaque rupture, as demon-
strated by the recent DAPT trial?, showing a reduction of MACE
and stent thrombosis after a 30-month rather than 12-month dual
antiplatelet therapy with thienopyridines. Interestingly, in this trial
55% of the benefit observed in the prolonged therapy group was
due to events not related to the stent implanted at baseline.

Our analysis included 336 patients who underwent coronary
stenting on LM and/or pLAD, in whom prolonged DAPT pro-
vided a consistent benefit as compared to six-month therapy. Stent
thrombosis occurring in these segments is often lethal, though the
reduction of stent-related events with a prolonged or more potent
antiplatelet therapy is particularly appealing?. However, this popu-
lation has frequently been excluded from clinical trials evaluating
the optimal DAPT duration, and there is currently poor and incon-
sistent evidence guiding this decision?.

To corroborate further the robustness of our findings, we evalu-
ated the subgroup of patients with and without LM/pLAD lumen
narrowing presenting with acute coronary syndrome. The cur-
rent analysis showed a consistent benefit of a prolonged DAPT
in patients with LM/pLAD lumen narrowing presenting with
ACS, which is in keeping with previous findings from our study'.

An increased bleeding risk was observed in patients undergoing
a prolonged DAPT regimen irrespective of the presence of LM/
pLAD lumen narrowing, which may be perceived as clinically
acceptable in the light of the clear signals of benefit observed in
this high-risk population.

Limitations

Our study suffers from the following limitations:

1) The main finding of our analysis refers to stent-related events
that did not constitute the primary endpoint of the PRODIGY
trial. As such, the findings reported in the current retrospective
analysis should not be interpreted as conclusive but as hypoth-
esis-generating. Adequately powered, prospective studies are
needed to confirm or refute our findings.

Impact of coronary disease location on DAPT duration

2) The definition of the lumen narrowing status was based on
the visual estimation by the interventional cardiologist. This
method suffers from inter- and intra-individual variability that
could have been prevented by implementing quantitative coro-
nary angiography (QCA) analysis. However, this would have
limited the applicability of our results in practice, where rou-
tine QCA analysis is rarely performed.

3) The effect of DAPT on ischaemic events is related to the char-
acteristics of the implanted stent. Evaluating the role of CAD
location and duration of DAPT for each stent used could have
given further insights, but was not performed given the high
dispersion of events into subgroups. However, after excluding
first-generation DES, the results were consistent with those
observed in the overall patient population.

4) Stratification of the lumen-narrowing group according to dif-
ferent stenosis severity categories could have provided further
insights into the link between lumen narrowing and ischae-
mic risk. Unfortunately, this information was not prospectively
collected during the study.

Conclusions

A prolonged treatment with dual antiplatelet therapy reduced stent
thrombosis in patients with lumen narrowing of the left main and/
or proximal left anterior descending coronary artery, but not in
those without these angiographic characteristics. The presence
of coronary artery disease in these segments may be a treatment
modifier impacting on the duration of dual antiplatelet therapy.

Impact on daily practice

Left main and/or proximal LAD lumen narrowing may be
a treatment modifier with respect to the duration of DAPT. The
presence of coronary artery disease in these segments carries
a higher risk of ischaemic events, and patients fulfilling these
angiographic characteristics seem to benefit from a prolonged
duration of dual antiplatelet treatment.
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Supplementary data

Appendix Table 1. Angiographic characteristics.

Patients with LM/pLAD lumen narrowing

24-month
clopidogrel
(n=471)

6-month
clopidogrel
(n=482)

Impact of coronary disease location on DAPT duration

Patients without LM/pLAD lumen narrowing

24-month
clopidogrel
(n=405)

6-month

clopidogrel

(n=396)

p-value*

Angiographic features, % (n)
Single-vessel disease 28.5(134) 28.8 (139) 0.86 38.0 (154) 39.4 (156)
Double-vessel disease 34.8 (164) 33.2 (160) 43.2 (175) 41.9 (166) 0.92 | <0.0001
Triple-vessel disease 36.7 (173) 38(183) 18.8 (76) 18.7 (74)
No. of treated lesions 1(1-2) 1(1-2) 0.66 1(1-2) 1(1-2) 0.23 0.001
Multivessel intervention, % (n) 29.9 (141) 31.5(153) 0.59 20.7 (84) 21.7 (86) 0.73 | <0.0001
Implanted stent type, % (n)
Bare metal stent 27.2 (128) 25.1(121) 0.83 26.4 (107) 27.5(109)
Zotarolimus-eluting stent 25.5(120) 24.9 (120) 25.9 (105) 22.5(89) 0.59 0.39
Paclitaxel-eluting stent 22.5(106) 24.5 (118) 26.7 (108) 26.0 (103)
Everolimus-eluting stent 24.8 (117) 25.5(123) 21.0 (85) 24.0 (95)
No. of stents implanted 2 (1-2) 2 (1-2) 0.59 1(1-2) 1(1-2) 0.22 | <0.0001
Length of stent, mm 35 (20-52) 32 (20-51) 0.64 28 (20-43) 28 (20-48) 0.67 0.002
Mean stent diameter, mm | 3.00 (2.75-3.35) | 3.00 (2.75-3.25) | 0.12 | 3.00 (2.62-3.25) | 3.00 (2.50-3.12) | 0.10 0.001
*p-value for the comparison between patients with and without LM/pLAD lumen narrowing.
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Appendix Table 2. Outcome rates at 24 months according to the treatment group, in the subgroup of patients treated with coronary stent
on the LM and/or pLAD and in those without lumen narrowing in these segments.
Patients with LM/pLAD lumen narrowing
24-month | 6-month

Patients without LM/pLAD lumen narrowing
24-month | 6-month
clopidogrel | clopidogrel
(n=405) | (n=396)

Hazard ratio
(95% Cl)

Hazard ratio
(95% CI)

|
m
=
S
=
D
2
D
=2
z.
=
N
= : :
o clopidogrel | clopidogrel
N

i

(n=170) | (n=166)

Patient-oriented outcomes

Death from any cause, myocardial 20(11.8) 15(9.0) |132(067-257)| 042 | 38(94) 2768 | 145(088-238) | 014 | 091
infarction or cerebrovascular accident
Deah fom any cause ormyocartial | g 106) | 1500) |118(059-230)| 064 | 34(84) 26(66) |133(080222)| 027 | 084
?neyztchag‘l’g} cordiascular cause o 11(6.5) 14(84) | 066(029-148)| 031 | 25(62) 16(40) | 159(085297) | 015 | 017
Death from any cause 14(82) 11(66) | 125(057-2.76)| 0.69 27(6.7) 20(6.1) | 1.39(078-248) | 026 | 091
Death from cardiovascular cause 5(2.9) 1060 | 041(0.04-121)] 0.11 16 (4.0 1025 | 166(0.75-366) | 021 | 008
Myocardial infarction 8(4.7) 5(3.0) 1.58 (0.52-4.83) | 0.42 12 (3.0) 10 (2.5) 1.18 (0.51-2.74) 0.67 0.68
Stent-oriented outcomes
Definite stent Late 0(0.0) 1(0.6) n.a. 0.61 4(1.0) 1(0.3) 3.97(0.44-35.49) | 0.22 -
RIS Very late 0(0.0) 0(0.0) na. 065 | 103) 0(0.0) na. 06l | -
Cumulative 0(0.0) 1(0.6) na. 0.99 5(1.2) 1(03) | 496(0.58-4249) | 0.5 -
Definite or Late 1(06) 1(06) |0.97(0.06-156) | 099 6 (15) 308) | 198(049-792). | 033 | 066
probable SNt ey late 0(0.0) 0(0.0) na. 018 1(03) 103) |099(006-158)| 0% | -
Cumulative 1(0.6) 1(06) |0.98(0.06-156) | 099 7(L7) 4(10) | 174(051563) | 037 | 071
Definite, probable | Late 2(1.2) 702  [028(0.06-1.34)| 0.11 17(4.2) 8(20) | 217(094-504) | 007 | 002
crpossibe stent | yey ate 2(12) 425 05000927 | 042 | 4(L0) 2005 | 205(0.37-1124)| 041 | 025
Cumulative 4(2.4) 11(66) | 031(0.10-0.99)| 0.048 | 21(52) 1025 | 2.15(1.01-458) | 005 | 0.01
zﬂt‘;ﬂ'tf'tidmdnf{)'gs'té probable or possible | 5 g) 4(24) | 064(0.14-294)| 057 7(17) 2(05 |347(072-1670)| 011 | 016
BARC type 2, 3 or 5 19(11.2) 6(36) |318(127-7.97)| 0013 | 27(6.7) 1435 | 1.97(1.03-376) | 004 | 036
BARC type 3 or 5 13(76) 44  [323(1.05992) | 0040 | 92 8200 | 117(044-3.08) | 074 | 014
Adjusted for non-ST-segment elevation myocardial infarction. BARC: Bleeding Academic Research Consortium
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Appendix Table 3. Outcome rates at 24 months according to the treatment group, in the subgroup of patients with lumen narrowing but
not treated with coronary stent on the LM and/or pLAD and in those without lumen narrowing in these segments.

Patients with LM/pLAD lumen narrowing Patients without LM/pLAD lumen narrowing

24-month | 6-month Hazard ratio 24-month | 6-month Rt

o clopidogrel | clopidogrel o
(5% CI) (n=405) (n=396) (85% 1)

clopidogrel | clopidogrel
(n=301) (n=316)
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Patient-oriented outcomes

Death from any cause, myocardial 32(106) | 38(120) |087(054-139) | 056 | 38(94) | 27(68 | 145(088-238) | 014 | 0.4
infarction or cerebrovascular accident
Death fom any cause ormyocartial | p6(86) | 3p(114) | 074045128 | 024 | @4 | 26668 | 133080222 | 027 | 01l
?ﬂ‘;ztchag‘l’g cortiasUarcause or | g0(6) | 26(82) | 079044-141) | 042 | 2562 | 16(0) | 159085297 | 015 | 0l
Death from any cause 1447 | 1341 |078(043-142) | 042 | 27(67) | 201 | 139(0.78-248) | 026 | 0.8
Death from cardiovascular cause 1343) | 1341 | 102047-220) | 095 | 16(40) | 1025 | 166(0.75-366) | 021 | 039
Myocardial infarction 1343) | 1764 |078(038-160) | 050 | 1200 | 1025 | 118(051-274 | 067 | 044
Stent-oriented outcomes
Definitestent | Late 1(0.3) 2006) | 052(0.05-578) | 059 | 4(L0) 1(03) | 397(044-3549) | 022 | 022
LIRS Very late 0(0.0) 1(03) na. 06l | 103 | 000 na. 061 -
Cumulative 1(0.3) 309 | 035(0.03-335) | 035 | 5(L2) 1(03) | 496(058-4249) | 015 | 009
Definite or Late 1(0.3) 4(13) | 026(0.03-235) | 022 | 6(L5) 3008) | 1.98(0497.92. | 033 | o012
probable Sent | yer ate 103 | 20D na. 057 | 1(03) 103) | 099(0.06-1582) | 0.96 -
Cumulative 2007) 6(19) | 035(007-172) | 017 | 7(L]) 4(10) | 174(051563) | 037 | 010
Definite, probable | Late 5(17) 825 | 064(021-197) | 044 | 1742) | 8(0 | 217094508 | 007 | 0.09
0 POSSIDE SEN | ey e 4(14) 826 | 052(016-172) | 026 | 4(L0) 2005 | 205(037-1124) | 041 | 018
Cumulative 930) | 1651 |057(025129) | 018 | 21(52 | 1025 | 215(1.01-458) | 005 | 002
Modifled efinite, probable orpossible |5 07) | 82s) | 026005123 | 009 | 7D | 208 | 3470721670 | 01 | 002
BARC type 2, 3 or 5 2(3) | 1135 |208(100429 | 005 | 2767 | 14(35) | 1.97(103376) | 004 | 091
BARC type 3 or 5 1033 | 6(19) | 172062472 | 029 | 9022 8§20) | 117(044-304) | 074 | 059
Adjusted for non-ST-segment elevation myocardial infarction. BARC: Bleeding Academic Research Consortium




Appendix Table 4. Outcome rates at 24 months according to the treatment group in the subgroup of patients presenting with acute
coronary syndrome.
Patients with LM/pLAD lumen narrowing Patients without LM/pLAD lumen narrowing
24-month | 6-month 24-month | 6-month

Hazard ratio clonidoarel | clonidosrel Hazard ratio
(85% CI) SR (95% CI)

clopidogrel | clopidogrel
(n=359) | (n=361) (n=299) (n=93)

m
=
=
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=
-
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=
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=
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=
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o
=
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Patient-oriented outcomes

Death from any cause, myocardial 41(114) | 46(127) | 0.85(056-1.30) | 045 | 32(107) | 23(7.8) | 143(0.84-245) | 019 | 0.3
infarction or cerebrovascular accident
Death fom any cause ormyocarial | 36(97) | ag(122) | 075048L17) | 020 | 30000) | 2205 | 139080241 | 025 | 009
?"eyif:';g‘fg crasiuarcauseor | 9602 | 3300 | 073044-123) | 026 | 2307) | 1561 | 15408029 | 020 | 008
Death from any cause 1645 | 186.0) |079(047-133) | 038 | 1767 | 14048 | 149078282 | 022 | 013
Death from cardiovascular cause 1542 | 18(50) |076(0.38-151)| 043 | 15(50) 931 | 172(075-393) | 020 | 014
Myocardial infarction 16(45 | 20(55 |074(038-144) | 038 | 1137 | 10B4) | 106(045-250) | 089 | 051
Stent-oriented outcomes
Definite stent | Late 1(03) 308 | 033(0.03-320) | 0.34 3(1.0) 103) | 298(031-286) | 034 | 0.8
BT Very late 0000) 1(03) na. 061 | 1(03) 0(0.0) na. 061 -
Cumulative 1(03) 4L | 0250003223 | 021 4(13) 1003) | 398(044-356) | 022 | 008
Definite or Late 1(03) 5(14) | 020(0.02-171) | 0.14 5(L7) 3(1.0) | 165(039692. | 049 | 0.0
probable Sent | yer ate 000 | 205 na. 047 | 103 104) | 099(006-158) | 0.99 -
Cumulative 1(03) 7.9 | 012(001-1.02) | 0052 | 60 4(14) | 148(042527) | 05 | 005
Definite, probable | Late 6(L.7) 1439 | 040(0.15-1.06) | 006 | 16(5.4) 724 | 232095564 | 006 | 0009
;’;r‘;‘[’jﬁi)bs'ii“e”t Very late 5(1.4) 12(22) | 0.54(0.17-165) | 0.28 3(10) 2007) | 149(0.25-891) | 0.66 032
Cumulative 1@ | 261 | 04502209 | 003 | 19(64) 931 | 215097475 | 006 | 0005
Modifled definite, probable orpossible | 30g) | 9(25) | 030008113 | 008 | 60 | 207) | 297060147 | 018 | 003
BARC type 2, 3 or 5 3186 | 1439 |225(119423) | 002 | 19(64) | 13(44) | 145(072:295 | 027 | 046
BARC type 3 or 5 17 4.7) 822 | 215093497 | 010 5(L7) 827) | 062(020-18) | 047 | 012
Adjusted for non-ST-segment elevation myocardial infarction. BARC: Bleeding Academic Research Consortium
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Appendix Figure 1. Patient-oriented outcomes. Subgroup analysis among patients with lumen narrowing of the LM and/or pLAD. The
subgroups of patients treated or not treated with coronary stenting on LM and/or pLAD are shown with hazard ratios and 95% confidence
interval among patients randomly assigned to either the 6-month or the 24-month dual antiplatelet therapy.

LM/pLAD lumen narrowing No LM/pLAD lumen narrowing

—— 24-month DAPT
—— 6-month DAPT

—— 24-month DAPT

L)
— 6-month DAPT 4.1%

34 p=0.05 3 p=0.21 2.1%

2.0%

1 1.0%

Definite, probable or possible
stent thrombosis (%)

0 180 360 540 720 0 180 360 540 720
Follow-up (days) Follow-up (days)

24-mo DAPT 454 454 451 443 436 387 387 383 380 375
6-mo DAPT 468 468 461 454 442 381 381 379 376 374

Appendix Figure 2. Landmark analysis at six months for the cumulative incidence of definite, probable or possible stent thrombosis.
The landmark analysis censoring events occurring before six months is presented with cumulative incidence curves for the subgroups with
(left) and without (right) LM/pLAD lumen narrowing with respect to definite, probable or possible stent thrombosis.
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Appendix Figure 3. Subgroup analysis among patients with lumen narrowing of the LM and/or pLAD. The subgroups of patients treated or not
treated with coronary stenting on LM and/or pLAD are shown with hazard ratios and 95% confidence interval for the stent-oriented
endpoints, defined according to the Academic Research Consortium definition into definite (DEF ST), definite or probable (DEF/PROB ST) or
definite, probable or possible stent thrombosis (DEF/PROB/POSS ST) as well as the “modified” definite, probable or possible stent
thrombosis definition (MOD DEF/PROB/POSS ST) among patients randomly assigned to either the six-month or the 24-month dual
antiplatelet therapy.




