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Abstract

Aims: The aim of this study was to compare the long-term outcomes of STEMI patients treated with over-
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Methods and results: We analysed the one- and five-year clinical outcomes of 1,498 STEMI patients
according to overlapping stent implantation. The primary endpoint was a patient-oriented composite end-
point (PoCE) of all-cause death, myocardial infarction, and repeat revascularisation. Stent thrombosis data
were also analysed. Four hundred and four (27.0%) patients were treated with overlapping stents, whereas
the remaining 1,094 (73.0%) were not. At one and five years, there was no difference in PoCE between
the overlap vs. no-overlap group, even after adjustment (14.9% vs. 12.4%; HR 1.20, 95% CI: 0.76-1.90;
p=0.44, and 26.3% vs. 22.3%; HR 1.14, 95% CI: 0.80-1.62; p=0.47, respectively). At five years, within
the overlap group, patients who received BMS had a trend towards a higher rate of PoCE and DoCE as
compared to those who received EES. At one year, there was a trend towards a higher rate of definite/prob-
able stent thrombosis in the overlap compared to the no-overlap group (2.2% vs. 1.6%; HR 2.35, 95% CI:
0.95-5.90; p=0.06). This difference was driven by a higher rate for BMS compared to EES (4.4% vs. 0%,
p for interaction=0.03) in the overlap group. At five years, the absolute risk difference for overlap (3.5% vs.
2.2%, p=0.99) and interaction for BMS (p=0.03) were similar.

Conclusions: In patients presenting with STEMI, the long-term PoCE was similar for the overlap and
no-overlap groups. Overlap among patients receiving BMS appears to be associated with a higher risk for

adverse cardiovascular outcomes and stent thrombosis. ClinicalTrials.gov number: NCT00828087
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Abbreviations

ARC Academic Research Consortium
BMS bare metal stent

DES drug-eluting stent

DoCE device-oriented composite endpoint

EES everolimus-eluting stent

HR hazard ratio

Mi myocardial infarction

PCI percutaneous coronary intervention

PoCE patient-oriented composite endpoint
STEMI  ST-segment elevation myocardial infarction

Introduction

In current clinical practice, overlapping stents are reported in up
to 30% of patients undergoing percutaneous coronary intervention
(PCI). Usually, the most frequent indication for overlapping is
long coronary lesions requiring implantation of multiple stents'-.

In the drug-eluting stent (DES) era, contrasting results have been
reported concerning the clinical impact of overlapping stents'. In
clinical practice, overlapping first-generation DES were associ-
ated with impaired clinical outcomes such as death and myocar-
dial infarction (MI)!, whereas data from second-generation DES
suggest that overlapping is effective and safe’.

However, most of these findings come from studies enrolling
stable coronary artery disease patients and few ST-segment eleva-
tion myocardial infarction (STEMI) patients. Moreover, STEMI is
a well-known prothrombotic state, where the impact of uncovered
or malapposed struts of the overlapping stent may be associated
with a high rate of adverse cardiovascular events®.

The objective of the present study was to analyse the clinical
impact of overlapping stents in the EXAMINATON trial.

Editorial, see page 505

Methods

STUDY DESIGN AND PATIENT POPULATION

The design of the EXAMINATION trial has been described in detail
previously®. Briefly, it was a prospective, randomised, multicentre
trial that enrolled all-comer STEMI patients. A total of 1,498 patients
at 12 centres in three countries were randomised (1:1) to everolimus-
eluting stent (EES) (XIENCE® V; Abbott Vascular, Santa Clara, CA,
USA) vs. cobalt-chromium bare metal stent (BMS) (MULTI-LINK
VISION®; Abbott Vascular) implantation. The study was approved
by the institutional review board or ethics committee at each par-

ticipating centre and all patients signed an informed consent form.

INDEX PROCEDURE AND FOLLOW-UP
At the index procedure, patients received appropriate anticoagula-
tion and other antiplatelet therapies according to standard hospi-
tal practice’. Overlap was allowed for long lesions which required
two stents or for bail-out situations.

The follow-up included a clinical visit or telephone contacts at
30 days, six months, and one year, and was continued yearly up to
five years. No angiographic follow-up was mandated per protocol.

All the data were analysed by an independent core lab (Cardialysis
BV, Rotterdam, the Netherlands).

OUTCOMES AND DEFINITIONS
This present analysis used the same endpoints as the main
EXAMINATION trial, defined according to the Academic
Research Consortium (ARC) criteria>®.

For the purposes of the present study, clinical outcomes
were stratified according to the presence of overlapping stents.
Endpoints were analysed at either one- or five-year follow-up.

STATISTICAL ANALYSIS

Continuous variables are presented as meantstandard deviation.
Categorical variables are reported as absolute number and percent-
age. Differences in proportions were tested with the chi-square test
or Fisher’s exact test, and differences in continuous variables were
tested with a Student’s t-test. The Kaplan-Meier method was used
to derive the event rates at follow-up and to plot time-to-event
curves. Landmark analysis was performed from zero to one year
and from one-year to five-year follow-up.

A Cox proportional hazards model along with a Wald test was
used for comparison of outcomes between groups. A crude analy-
sis was performed for all endpoints. A test for interaction between
stent type and overlap status was performed for these endpoints:
patient-oriented composite endpoint (PoCE), device-oriented com-
posite endpoint (DoCE), and definite/probable stent thrombosis.
An adjusted analysis was performed only for PoCE using the fol-
lowing variables: mean age, diabetes mellitus, vasculopathy, left
anterior descending artery as target vessel, multivessel disease, use
of direct stenting, use of post-dilatation, overlap status, total stent
length, mean stent diameter, ST-segment resolution >70%, and
EES use. For the assessment of stent failure predictors, defined as
DoCE or definite/probable stent thrombosis, all clinical and pro-
cedural variables were tested in a univariate Cox model. Those
variables with a p<0.05 were introduced into a Cox multivariate
model with stent failure as dependent variable.

Results were reported as hazard ratio (HR) with associated
95% confidence interval and p-value. A two-tailed probability
value <0.05 was considered significant. All data were processed
using the Statistical Package for Social Sciences, Version 22 (IBM
Corp., Armonk, NY, USA).

Results

BASELINE CLINICAL CHARACTERISTICS

The overlap group consisted of 404 (27.0%) patients and the no-
overlap group of 1,094 patients (73.0%). Baseline patient charac-
teristics are shown in Table 1.

PROCEDURAL CHARACTERISTICS

Procedural characteristics are shown in Table 2. In 84.8% of the
cases the reason for implantation of overlapping stents was that
the lesion was not completely covered by the first stent (EES:
82.7% and BMS: 87.0%). On the other hand, in 9.3% of the



Table 1. Baseline characteristics of the patients.

Impact of stent overlapping on clinical outcomes

All patients Overlap No-overlap
Overlap | No-overlap EES BMS
(n=404) | (n=1,094) (n=553) (n=541)
Age (years) 623122 | 608+124 | 004 | 61.0+124 | 635+119 | 004 | 607122 | 60.9+127 | 080
Male 333(824) | 911(833) | 070 | 171(864) | 162(786) | 005 | 463(837) | 448(82.8) | 0.69
Coronary risk | Current smoker 121 (30.0) 294 (26.9) 0.26 55 (27.9) 66 (32.0) 0.39 151(27.3) 143 (26.4) 0.79
FEEE Diabetes mellitus 77(19.1) | 181(165) | 0.25 36(183) | 41(19.9) 071 | 101(183) | 80(148) 0.12
Arterial hypertension 198(49.1) | 527(482) | 0.77 86(43.7) | 112(544) | 004 | 261(472) | 266(49.2) | 055
Hyperlipidaemia 178(44.2) | 477(436) | 086 94(47.7) | 84(40.8) 0.19 | 260(47.0) | 217(40.1) | 002
Previous Myocardial infarction 23(5.7) 57 (5.2) 0.70 9(4.6) 14 (6.8) 0.39 24.(43) 33(6.1) 0.22
ﬁiasrf(jfy"a“”'ar PCl 1702 | 4460 | 088 7356) 1069 | 062 | 200 | 2261 | 09
CABG 2(05) 8(0.7) 1.00 0 2(1.0) 0.50 3(05) 5(0.9) 0.50
Stroke 7(17) 24(22) 0.69 3(15) 419 0.75 9(16) 15 (2.8) 0.22
Vasculopathy 20 (5.0) 35(32) 0.07 9(4.5) 11(5.3) 0.56 16 (2.9) 19(3.5) 0.56
Clinical Primary PCI (<12 hrs) | 344 (85.1) | 924 (84.5) 164 (82.8) | 180 (87.4) 466 (84.3) | 458 (84.8)
presentation | peccue PCI 24 (5.9) 74 (6.8) 14(7.1) 10 (4.9 36 (6.5) 38(7.0)
Eﬁ'ofnfﬁfljs‘::ce“f”' 5(1.2) 29 (2.7) 025 4(2.0) 1(05) 038 19(3.4) 10(1.9) 042
L porer G1zhrsand |3 79) 66 (6.0) 16 (8.1) 15(7.3) 268 | 363
Killip status |1 353(88.0) | 984(90.1) 171(86.8) | 182(89.2) 498(902) | 486(90.0)
IECISD [T 3567 | 80(3) 1996 | 1608 002 | 004
Il 6(15) 17(1.6) 053 3(1.5) 3(15) 08 7(13) 10 (1.9) o7t
v 7(17) 11(1.0) 42.0) 3(15) 7(13) 4(0.7)
'a”rftzxt're'ated et ;"te”‘" descending | 901 (49.8) | 449 (41.0) 89(449) | 112(544) 232(420) | 21740.)
Left circumflex 39097) | 168(15.4) 18(9.0) 21(10.2) 82(148) | 86(15.9
Right coronaryartery | 163(40.3) | 468428 | OO | orweo) | 72050 | %12 | 23525 | 2331 | 0%
Left main 0 3(03) 0 0 1(0.2) 2(04)
Saphenous vein graft 1(0.2) 6 (0.5) 0 1(0.5) 3(0.5) 3(0.6)
Multivessel disease 63(156) | 125(114) | 004 | 31(157) | 32(155) 0.97 69 (125 | 56(10.4) 030
Ejection fraction (mean=SD) 51+10.4 51x10.5 0.89 50.4+11.1 51.6+9.6 0.33 51.4x11.2 50.8+9.7 0.42
ASAtherapy | During procedure 375(928) | 1,013(92.6) | 088 | 181(914) | 194(34.2) | 034 | 513(92.8) | 500(92.4) | 091
asprotocol 3y gays 364(98.1) | 992(99.0) | 027 | 171(977) | 193(985) | 071 | 503(986) | 489(99.4) | 0.34
1 year 362(97.8) | 957(98.0) | 083 | 178(983) | 184(974) | 072 | 480(97.2) | 477(988) | 0.1l
P2Y,, inhibitor | During procedure 385(95.3) | 1,033(944) | 061 | 189(%55) | 196(%5.1) | 088 | 523(946) | 510(943) | 0.90
Eﬁg{ﬁggﬁs 30 days 369(99.2) | 993(99.1) | 087 | 174(989) | 195(993) | 061 | 504(98.8) | 489(99.4) | 051
1 year 39(943) | 917(938) | 080 | 179(989) | 170(899) | 001 | 483(97.6) | 434(89.9) | 0.1
Data are number of patients (%) unless otherwise stated. *Fisher's exact test. ASA: aspirin; CABG: coronary artery bypass graft; PCl: percutaneous coronary intervention

cases the reason for overlapping was coronary dissection (EES:
10.6% and BMS: 7.9%).

CLINICAL OUTCOMES

ONE-YEAR FOLLOW-UP

At one-year follow-up, there were 196 PoCE events, without dif-
ference between the overlap and no-overlap groups (14.9% vs.
12.4%; HR 1.21, 95% CI: 0.89-1.64; p=0.23), even after adjust-
ment (HR 1.20, 95% CI: 0.76-1.90; p=0.44) (Table 3, Figure 1).
There were 118 DoCE, without difference between the overlap

and no-overlap groups (9.2% vs. 7.4%; HR 1.24, 95% CI: 0.84-
1.84; p=0.28) (Table 3, Figure 2).

At one year, within the overlap group, there was no differ-
ence according to stent type in terms of PoCE or DoCE (EES:
13.1% vs. BMS: 16.5%; p=0.40, and EES: 7.1% vs. BMS: 11.2%;
p=0.17, respectively) (Table 3).

There was a trend towards a higher rate of definite/prob-
able stent thrombosis between the overlap and the no-overlap
groups (2.2% vs. 1.6%; HR 2.35, 95% CI: 0.95-5.90; p=0.06, and
p for stent type interaction=0.03). There was a lower rate of stent
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Table 2. Periprocedural characteristics.

All patients Overlap No-overlap
Overlap No-overlap . EES BMS
(n=404) | (n=1094) proalie” | _g53) | (n=541)
TIMI flow | 0 234 (57.9) 644 (58.9) 119(60.1) | 115(55.8) 317(57.3) | 327(60.4)
SEICHE 36 (89) 79(12) 18(9.1) 18(8.7) 39(.1) 40 (7.4)
0.68 047 0.18
2 48(11.9) 151 (13.8) 23(11.6) 25(12.1) 70(12.7) 81(15.0
3 83(20.5) 214 (19.6) 38(19.2) 45(21.8) 124 (224) | 90(16.6)
Anticoagu- Unfractionated heparin 319 (79.0) 870 (79.5) 0.83 156 (78.8) 163 (79.1) 0.93 443 (80.1) 427 (78.9) 0.65
'ritg'."n?en hgga':}ﬂ'ew'a’ LelEhE 36 (89) 97 (89) 100 | 16@1) 2007) | 060 | 46(33) 5194) | 053
Bivalirudin 24 (5.9) 81(7.4) 0.36 11(5.6) 13(6.3) 0.84 38(6.9) 43(1.9) 0.56
Antiplatelet | Aspirin before PCI 375(92.8) | 1,013(92.6) 1.00 181(91.4) | 194 (94.2) 0.34 513(92.8) | 500(92.4) 091
regimen | clopidogrel before PCI 385(95.3) | 1,033(94.4) 0.61 189(95.5) | 196 (95.1) 0.88 523(94.6) | 510(94.3) 047
IIb/1lfa inhibitor 151 (37.4) 418 (38.2) 0.81 111(56.1) | 106 (51.5) 0.37 289(52.3) | 279(51.6) 0.86
Manual thrombectomy 257 (63.6) 719 (65.7) 0.46 122 (61.6) 135 (65.5) 0.47 373 (67.5) 346 (64.0) 0.23
Direct stenting 193 (47.9) 692 (64.9) 0.01 94 (47.5) 99 (48.3) 0.92 357(66.0) | 335(63.8) 048
Post-dilatation 80 (19.8) 141 (12.9) 0.01 42(21.2) 38(18.4) 0.53 76 (13.7) 65 (12.0) 0.42
Number of stents, median (IQR) 20(2-2) 1.0 (1-1) 0.01 2.0(2-2) 1.0 (1-1) 0.69 1.0 (1-1) 1.0 (1-1) 0.05
Total stent length, mm, median (IQR) | 41.0(35-51) |21.2(18.0-23.0)| 001 | 41(36-51) | 41(35-46) | 0.4 | 18(18-23) | 18(18-23) | 0.37
Total stent diameter, mm, median (IQR) | 3.0 3.0-3.5) | 3.0(3.0-35) | 004 | 3.0(3.0-35) | 3.3(3.0-35) | 066 | 3.0(3.0-35) | 3.0(3.0-35 | 020
TIfMI fm 0 8(2.0) 18(1.6) 6(3.0) 2(1.0) 9(1.6) 9(L.7)
after 1 4(1.0) 8(0.7) 051 2(1.0) 1(10 - 3(05) 5(0.9) 001
2 21(5.2) 38(3.5) 12(6.1) 9(4.4) 18(33) 20(3.7)
3 369(91.3) | 1,027 (93.9) 178(89.9) | 191(92.7) 521(94.2) | 506(93.5)
ST resolution >70% 208 (56.5) 644 (65.4) 0.01 101(55.2) | 107 (57.8) 0.67 313(63.2) | 331(67.7) 0.16

Data are number of patients (%) unless otherwise stated. *Fisher’s exact test. BMS: bare metal stent; DES: drug-eluting stent; IQR: interquartile range; PCI: percutaneous coronary intervention

thrombosis in the overlap EES as compared to the overlap BMS
group (0% vs. 4.4%; p=0.01) (Figure 3).

There was no difference in the definite/probable stent thrombo-
sis rate in the overlap BMS group with >23 mm of stent length as
compared to the no-overlap BMS group with >23 mm (4.4% vs.
3.8%; p=0.78).
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FIVE-YEAR FOLLOW-UP

At five-year follow-up, there were 351 PoCE events, without dif-
ference between the overlap and no-overlap groups (26.3% vs.
22.3%; HR 1.21, 95% CI: 0.97-1.53; p=0.10), even after adjustment
(HR 1.14, 95% CI: 0.80-1.62; p=0.47) (Table 3, Figure 1A). There
were 215 DoCE events, without difference between the overlap
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Figure 1. Time-to-event and landmark analyses of PoCE. A) Time-to-event analysis of the patient-oriented endpoint of all-cause death, any

myocardial infarction, or any revascularisation over five years between the two groups. B) Landmark analysis for the same endpoint.

*Multivariate adjusted



Impact of stent overlapping on clinical outcomes

Table 3. Clinical outcomes during follow-up.

|
F:FI
<
=
2
All patients Overlap No-overlap §
Overlap | No-overlap . EES BMS . EES BMS g
At one year S
Patient-oriented composite endpoint® 0(14.9) 136 (12.4) 0.23 26(13.1) 34 (16.5) 0.40 64 (11.6) 72 (13.3) 0.41 %
Device-oriented composite endpoint* 37(9.2) 81 (7.4) 0.28 14(7.1) 23(11.2) 0.17 35(6.3) 46 (8.5) 0.20 o
Death® 8(4.5) 34(3.1) 0.21 9(4.5) 9(4.4) 0.93 17 (3.1) 17 (3.1) 0.95 g‘
Cardiac 15(3.7) 30(2.7) 0.31 9 (4.5) 6(2.9) 0.44 15(2.7) 15(2.8) 0.95 §
Myocardial infarction? 10 (2.5) 15(1.4) 0.17 3(L.5) 7(3.4) 0.34 7(1.3) 8(1.5) 0.80
Target vessel 9(22) 14(1.3) 0.23 2(1.0) 7(3.4) 0.18 6(1.1) 8 (1.5 0.60
Revascularisation 42 (10.4) 97 (8.9) 0.37 16 (8.1) 26 (12.6) 0.15 44 (8.0) 53(9.8) 0.29
Target lesion 17 (4.2) 36 (3.3) 0.43 6(3.0) 11(5.3) 0.32 10(1.8) 26 (4.8) 0.01
Target vessel 25(6.2) 54 (4.9) 0.36 7(3.5) 18 (8.7) 0.04 21(3.8) 33(6.1) 0.09
Definite stent thrombosis" 9(2.2) 9(0.8) 0.03 0 9(4.4) 0.01 4(0.7) 5(0.9) 0.75
Definite/probable stent thrombosis" 9(22) 17 (1.6) 0.06 0 9 (4.4) 0.01 7(13) 10(1.8) 0.47
Acute 0.7) (0.5) 0.71 0 3(1.5) 0.25 2(0.4) 4(0.7) 0.45
Subacute 4(1.0) 9(0.8) 0.76 0 4(1.9) 0.12 4(0.7) 5(0.9) 0.75
Late 2(0.5) 3(0.3) 0.62 0 2(1.0) 0.50 2(0.4) 1(0.2) 0.58
Patient-oriented composite endpoint® 107 (26.3) 244 (22.3) 0.10 44(22.2) 63 (30.6) 0.07 115 (20.8) 129 (23.8) 0.25
Device-oriented composite endpoint* 64 (15.8) 151 (13.8) 0.32 25 (12.6) 31 (15.0) 0.10 67 (12.1) 84 (15.5) 0.12
Death® 46 (11.4) 107 (9.8) 0.39 15(7.6) 31 (15.0) 0.02 50 (9.0) 57 (10.5) 0.42
Cardiac 29(7.2) 73(6.7) 0.73 13 (6.6) 16 (7.8) 0.70 34(6.1) 39(7.2) 0.55
Myocardial infarction® 23 (5.7) 39(3.6) 0.08 13 (6.6) 10 (4.9) 0.52 22 (4.0) 173.1) 0.52
Target vessel 15(3.7) 29 (2.7) 0.30 6 (3.0) 9(4.4) 0.60 15(2.7) 14 (2.6) 0.90
Revascularisation 63 (15.6) 146 (13.3) 0.28 27 (13.6) 36 (17.5) 0.34 66 (11.9) 80 (14.8) 0.18
Target lesion 27 (6.7) 59 (5.4) 0.38 12 (6.1) 15(7.3) 0.69 20 (3.6) 39(7.2) 0.01
Target vessel 37(9.2) 88 (8.0) 0.53 13(6.6) 24 (11.7) 0.09 36 (6.5) 52 (9.6) 0.08
Definite stent thrombosis" 14 (3.5) 16 (1.5) 0.02 4(2.0) 10 (4.9) 0.17 8(1.4) 8(1.5) 0.97
Definite/probable stent thrombosis" 14 (3.5) 24(2.2) 0.99 4(2.0) 10 (4.9) 0.17 11(2.0) 13(2.4) 0.68
Very late 5(1.2) 710.6) 0.32 4(2.0) 1(0.5) 0.21 4(0.7) 3(0.6) 0.73
Data are number of patients (%). *Fisher's exact test. “Combination of all-cause death, any recurrent myocardial infarction or any revascularisation®. *Combination of cardiac death, target
vessel myocardial infarction or target lesion revascularisation®. *Death was adjudicated according to ARCS. “Myocardial infarction was adjudicated according to WHO extended definition!!.
TStent thrombosis defined according to ARC®. ARC: Academic Research Consortium
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Time after initial procedure (days)

From day 0 1 61 121 181 241 301 361 421 481 541 601 661 721 1,081 1441
Today 0 60 120 180 240 300 360 420 480 540 600 660 720 1,080 1440 1,800
Number at risk
Overlap 404 383 376 373 370 368 366 366 364 364 364 363 361 354 347 340
No-overlap 1,094 1,046 1,034 1,029 1,020 1,014 1,011 1,007 1,004 1,001 997 995 990 978 966 943

Figure 2. Time-to-event and landmark analyses of DoCE. A) Time-to-event analysis of the device-oriented endpoint of cardiac death, target vessel
myocardial infarction, or target lesion revascularisation over five years between the two groups. B) Landmark analysis for the same endpoint.
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Figure 3. Definite/probable stent thrombosis (deflprob ST) rate in
EES and BMS according to overlap status and stent type. At one
year, there was a trend towards a higher rate of def/prob ST in the
overlap as compared to the no-overlap group (HR 2.35, 95% CI:
0.95-5.90; p=0.06), without difference at five years (HR 1.58, 95%
CI: 0.82-3.06, p=0.99). At one- and five-year follow-up, there was

a higher rate in the overlap BMS as compared to the overlap EES
group (HR 3.36, 95% CI: 1.50-7.53; p=0.01, and HR 2.28, 95% CI:
1.11-4.69; p=0.03, respectively). At one- and five-year follow-up,
there was no difference between the no-overlap BMS as compared to
the no-overlap EES group (HR 1.11, 95% CI: 0.50-2.44,; p=0.80,
and HR 1.18, 95% CI: 0.47-1.80; p=0.81, respectively).
Furthermore, at one and five years, there was no difference between
the overlap EES vs. the no-overlap EES groups (p=0.20 and p=0.98,
respectively). Finally, at one and five years, there was a trend
towards a higher rate in the overlap BMS compared to the
no-overlap BMS group (p=0.07 and p=0.10, respectively).

and no-overlap groups (15.8% vs. 13.8%; HR 1.16, 95% CI: 0.87-
1.56; p=0.32) (Table 3, Figure 2A).

At five years, within the overlap group a trend towards a higher
rate of PoCE and DoCE was present in the BMS as compared to
the EES group (22.2% vs. 30.6%; p=0.07, and 12.6% vs. 15.0%;
p=0.10, respectively) (Table 3).

Risk factors for stent failure were age (HR 1.02, 95% CI: 1.01-
1.03; p=0.03), previous PCI (HR 2.65, 95% CI: 1.43-4.89; p=0.01),
and TIMI flow 0 before PCI (HR 1.48, 95% CI: 1.00-2.22; p=0.05).

There was no difference in the rate of definite/probable stent
thrombosis between the overlap and the no-overlap groups (3.5%
vs. 2.2%; HR 1.01, 95% CI: 0.32-3.12; p=0.99 and p for stent type
interaction=0.03) (Figure 3).

No difference in the definite/probable stent thrombosis rate was
found in the overlap BMS group with >23 mm of stent length as
compared to the no-overlap BMS group with >23 mm (4.9% vs.
3.8%; p=0.78).

Landmark analyses did not show differences in terms of PoCE and
DoCE at the various time points considered (Figure 1B, Figure 2B).

Discussion

The main findings of our analysis are: 1) in STEMI patients, at
one- and five-year follow-up, the overlap group had similar PoCE
and DoCE as compared to the no-overlap group; 2) at five-year
follow-up, within the overlap group, patients who received BMS
had a trend towards a higher rate of PoCE and DoCE as compared
to those who received EES; 3) at one-year follow-up, there was

a trend towards a higher rate of definite/probable stent thrombosis
in the overlap as compared to the no-overlap group.

Previous studies have reported that overlapping of second-gen-
eration DES is effective and safe®. However, total stent length as
a contributor for adverse patient and device outcomes has also been
reported’. The fact that overlapping stents leads to an increased stent
length makes it difficult to evaluate the impact of overlap status on
clinical outcomes. Furthermore, factors associated with the use of an
increased stent length, such as side branch jailing and distal emboli-
sation, were not included in this analysis. Our analysis did not have
a sufficient sample size to analyse the impact of stent length on
outcomes, so no definite conclusion can be drawn in this regard.

This report extends the observation of previous studies to
a high-risk setting, such as STEMI patients'>. Our results are in
line with previous studies, reaffirming that overlapping of newer-
generation DES is effective and safe, even in a thrombotic clinical
scenario such as STEMI?3. An additional value of this analysis is
that it reports a very long-term follow-up (up to five years), pro-
viding an insight into very late events that have previously been
evaluated only up to three-year follow-up?>.

Of note, within the overlap group, at long-term follow-up there
was a trend towards a higher rate of PoCE and DoCE in the BMS
group, with an increase in all-cause death and target vessel revas-
cularisation, without difference in cardiac death and target lesion
revascularisation. Most of these results resemble the main findings
of the EXAMINATION trial and highlight the superiority of EES
over BMS?.

We found a trend towards a higher rate of definite/probable
stent thrombosis at one-year follow-up in the overlap as com-
pared to the no-overlap group, with a higher rate in patients
receiving BMS as compared to those who received EES. These
findings expand the observation of a higher thrombosis of BMS
as compared to EES in STEMI patients’, identifying a possible
special procedural context of an even higher risk, which consists
of stent overlap. However, at five-year follow-up, no difference
was found either according to overlap status or by stent type. As
this is a post hoc analysis, these findings should be considered
as hypothesis-generating.

Finally, stent restenosis in the BMS group could have been an
important contributor to long-term PoCE and DoCE. Additionally,
the development of in-stent restenosis leading to a subsequent
stent thrombosis could be a mechanistic explanation related to the
late and very late events'®.

Limitations

This analysis has several limitations. First, this was a post hoc analy-
sis and overlap status was not a pre-specified subgroup analysis in
the EXAMINATION trial. Second, the trial was not powered for low
rate events such as mortality or stent thrombosis. Third, there were
baseline differences between the overlap and no-overlap groups.
Despite these differences, an adequate statistical treatment was per-
formed to minimise their impact on the results. Fourth, the SYNTAX
score was not calculated. Fifth, at the time this trial was conducted,



neither prasugrel nor ticagrelor was approved for use in clinical
practice, thus all patients were treated with clopidogrel. Despite
these limitations, this analysis also has important strengths such as
being an all-comers study, analysis of relevant clinical and device
endpoints, and the longest available follow-up. These strengths
may provide a scenario similar to “real-world” clinical practice.

Conclusions

In patients presenting with STEMI and undergoing PCI, the long-
term PoCE was similar in the overlap as compared to the no-overlap
group, even after adjustment for confounding variables. Overlap
among patients receiving BMS appears to be associated with a higher

risk for adverse cardiovascular outcomes and stent thrombosis.

Impact on daily practice

In patients presenting with STEMI and undergoing PCI, the
long-term PoCE was similar in the overlap as compared to the
no-overlap group, even after adjustment for confounding vari-
ables. Overlap among patients receiving BMS appears to be
associated with a higher risk for adverse cardiovascular out-
comes and stent thrombosis. In a STEMI scenario, if overlap-
ping stents are needed, the use of newer-generation DES should
be considered over BMS.
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