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Aims: To examine the incidence of clinical events after implantation of the TAXUS Express paclitaxel-
o coronary disease eluting stent (PES) for in-stent restenosis (ISR) in an unselected patient population. Implantation of bare
e in-stent restenosis metal stents in native coronary vessels can result in ISR rates exceeding 50%. PES significantly reduces ISR-
e percutaneous lesion restenosis and improves event-free survival versus vascular brachytherapy.

coronary

intervention Methods and results: The 7,492-patient ARRIVE registry enrolled patients receiving >1 TAXUS Express
o paclitaxel-eluting stent at procedure initiation with no inclusion/exclusion criteria, including 489 patients with ISR. Endpoints

stent were independently adjudicated. All major cardiac events were monitored plus a 10-20% sample per site. ISR
o registries patient 2-year follow-up was 94% complete (462/489). Compared to simple-use patients undergoing native
coronary intervention (N=2698) or other, non-ISR expanded-use cases (N=4305), ISR patients had signifi-
cantly more baseline comorbidities/complex disease. They had higher 2-year rates for mortality (8.6% vs.
4.2%, P<0.001), myocardial infarction (5.0% vs. 2.2%, P<0.001), definite/probable stent thrombosis (4.0%
vs. 1.4%, P<0.001), and target lesion revascularisation (12.3% vs. 5.4%, P<0.001) versus simple-use. Safety
outcomes were comparable between the ISR and non-ISR expanded-use subgroups but target vessel revascu-
larisation (TVR) was significantly higher for ISR (16.0% vs. 10.9%, P=0.003). ISR was independently asso-
ciated with increased risk for TVR (1.4-fold).

Conclusions: ARRIVE ISR, one of the largest studied cohorts of patients receiving DES for ISR, had higher
risk for clinical events versus simple-use patients but comparable safety outcomes versus other expanded-use
patients except for significantly higher revascularisation. ARRIVE provides a detailed estimate of 2-year

outcomes in these real-world patients.
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Abbreviations

ARC Academic Research Consortium
BMS bare metal stent

DES drug-eluting stent

ISR In-stent restenosis
PCI percutaneous coronary intervention
PES paclitaxel-eluting stent

Introduction

Implantation of bare metal stents (BMS) in native coronary vessels
has been associated with in-stent restenosis (ISR) rates of 10% to
>50%, depending on patient and lesion complexity'>. Observa-
tional studies have implicated ISR post BMS implantation with sig-
nificant morbidities, including presentation as acute coronary
syndrome in 36-68% of cases*®. Repeat BMS implantation has not
significantly improved long-term outcomes compared to balloon
angioplasty alone'®!'. Locally applied vascular brachytherapy
(VBT) post angioplasty has increased event-free survival in this
setting'>'*  but may be associated with restenosis and
thrombosis'>'®.

Drug-eluting stents (DES) have demonstrated a clear restenosis
advantage over BMS in de novo lesions'** and have been shown to
be effective versus balloon angioplasty in patients with ISR,
Paclitaxel-eluting stents (PES) and sirolimus-eluting stents (SES)
have also been shown to significantly reduce clinical and angio-
graphic restenosis and improve event-free survival compared to
VBT at 9-months and beyond, with similar rates of death, myocar-
dial infarction (MI), and target vessel thrombosis?¢. To explore the
effect of PES in the treatment of ISR in an unselected population,
we evaluated outcomes through 2-years in 489 ISR patients in the
TAXUS ARRIVE Postmarket Surveillance Programme®’*® and
compared them to outcomes in patients receiving the same DES in

non-complex or complex native coronary lesions.

Methods

PROGRAMME DESIGN, MONITORING, FOLLOW-UP

The TAXUS® Express*® Coronary Stent System (Boston Scientific
Corporation, Natick, MA, USA [BSC]) and the BSC sponsored
TAXUS Peri-Approval Registry: A Multicentre Safety Surveillance
(ARRIVE) Programme have been described previously?”?. Briefly,
the ARRIVE programme included the FDA-mandated ARRIVE 1
(2,487 analysed patients at 48 sites) and the voluntary post-market
ARRIVE 2 (5,005 analysed patients at 53 sites) registries, which
were similarly designed to consecutively enrol patients determined
to be appropriate candidates for a DES. Both studies are registered
with ClinicalTrials.gov (NCT00569491 and NCT00569751).
Patients were enrolled in ARRIVE 1 from February to March of
2004 and in ARRIVE 2 from October 2004 to October 2005; fol-
low-up visits were scheduled at 30 days, six months, and one and
two years. No specific inclusion/exclusion criteria were mandated
as patients receiving a TAXUS stent were included, whether or not
they also received a non-TAXUS stent during the index procedure.
A protocol approved by the local institutional review board in full
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conformity with FDA guidelines and the Declaration of Helsinki
was used to enrol patients who provided informed consent at the
beginning of the procedure to minimise the potential bias of exclud-
ing complicated or unsuccessful procedures. Follow-up angiogra-
phy was not mandated, and was performed in accordance with local
practice. Dual antiplatelet therapy (aspirin and clopidogrel/ticlopi-
dine) was begun before or immediately after percutaneous coronary
intervention (PCI). Aspirin was continued indefinitely and the
thienopyridine was recommended for six months per the Directions
For Use (DFU).

Major cardiac events (MCE) included all cardiac death, MI, and
target vessel revascularisation (TVR). Target lesion revascularisa-
tion (TLR) was defined as “TAXUS-stent-related” TVR, given the
absence of a central angiographic core laboratory. Data for patients
who had subsequent cardiac events were source verified by moni-
tors retained by the sponsor. An additional 10-20% of patients were
sampled to confirm the accuracy and completeness of data collec-
tion. Cardiac events and their relationship to the TAXUS stent were
adjudicated by an independent Clinical Events Committee®®. An
event was considered related to the TAXUS stent if it occurred at
the stented segment or if the relationship to the stent could not be
excluded based on existing information. The Academic Research
Consortium (ARC) definition of “definite/probable” stent thrombo-
sis (ST) was used™®.

STATISTICAL ANALYSIS
Continuous variables are presented as mean+SD and were com-
pared by Student t-test. The chi-square test or Fisher exact test was
used to determine the significance of differences in categorical vari-
ables. Time-to-event curves were generated by the Kaplan-Meier
product method, and the differences were assessed by the log-rank
test. Multivariable Cox models were created with the use of base-
line clinical and angiographic characteristics and procedure-related
variables (Table 1) in order to identify independent predictors of
death, MI, TVR, and ST. Backward selection was used to identify
significant predictors; the threshold to stay in the model was set at
0.10. To determine if ISR was a confounder for other risk factors or
an independent risk factor in and of itself, the predictor analysis
was also carried out with the variables shown in Table 1 and ISR
forced into the model. All analyses were performed using the SAS
System Software, Version 8.0 or higher (SAS Institute, Cary, NC,
USA). A 2-sided P value of <0.05 was considered statistically
significant.

The authors had access to the data and take responsibility for its
integrity. All authors have read and agreed to the manuscript as

written.

Results

BASELINE AND PROCEDURAL CHARACTERISTICS

Of 7,492 analysed ARRIVE cases, 489 patients (6.5%) underwent
PCI for ISR. They were part of a large subgroup of expanded-use
ARRIVE patients (N=4,794; 64%) with patient and/or lesion char-
acteristics outside the simple-use subgroup (N=2,698) who under-

monline

m
=
=
=
=
=
(1]
P
(1]
=
=
o
=
N
o
—
—
~
w
=R
o
w
N
N




m
=
=
=
=
-
(1]
2
(1]
=
=
o
=
N
o
—
—
}l
w
=R
o
w
N
N

Table 1. Baseline characteristic variables used in predictor modelling.

Clinical variables

Acute MI

Diabetes, not requiring insulin

Multivessel disease

Age >70 years Gender, male

PCI, previous

CABG, previous Hypercholesterolaemia®

Renal disease®

Cardiogenic shock Hypertension?

Smoking at baseline

Congestive heart failure® Left main disease

Stroke, previous

Diabetes, insulin treated MI, previous
Lesion variables

Bifurcation In-stent restenosis

Ostial lesion

Brachytherapy, prior Lesion calcification®

Preprocedure TIMI=0

Chronic total occlusion Lesion type B2/C

RVD <3 mm

LAD as target vessel

Multiple overlapping stents

Tortuosity, severe

Left main stenting

Multiple stents per patient

Vein graft

Lesion >28 mm

IVUS post-deployment

Procedural/adjunctive therapy variables

Post-procedure dilatation

Thienopyridine <30 days

IVUS pre-deployment Preprocedure dilatation

Thienopyridine <6 months

Multivessel stenting

Stent inflation pressure >14 atm

Thienopyridine <12 months

thrombolysis in myocardial infarction

Hazard ratios were assessed with the Cox proportional hazards regression model; backward selection was used; the threshold to stay in the model was
set at 0.10. Variables were screened by univariate and multivariate analyses to identify covariates that were then included in the final Cox models.
aPatient was reported as having this condition and may or may not have been receiving medication for it; °Site reported as serum creatinine >3.0 mg/dL
or patient on dialysis; ¢Site reported as NYHA Class >I11; ¢ Moderate and severe; CABG: coronary artery bypass graft; IVUS: intravascular ultrasound;
LAD: left anterior descending artery; MI: myocardial infarction; PCI: percutaneous coronary intervention; RVD: reference vessel diameter; TIMI:

went PCI in de novo lesions and would have met the criteria for
inclusion in the TAXUS IV pivotal trial'®. Patients in the ISR sub-
group differed significantly from those in the simple-use subgroup
with more baseline comorbidities and complex disease (diabetes,
hypertension, hyperlipidaemia, longer and more complex lesions;
Table 2). The ISR subgroup also had significantly more insulin-
dependent diabetes with more hypertension and hyperlipidaemia
and longer lesions compared to the cohort of other expanded-use,
non-ISR cases (N=4,305).

Predilatation was performed for 64.7% (353/546) of ISR lesions
and average stent implantation pressure was 14.7+3.3 atm. Most
ISR patients had a single lesion (89.4%, 437/489) and a single ves-
sel (97.5%, 477/489) treated. The use of pre-deployment intravas-
cular ultrasound (IVUS) was significantly higher among ISR
patients (7.5%) compared to simple use (4.1%, P<0.001) or other
expanded use (3.7%, P<0.001) patients.

CLINICAL OUTCOMES

Among ARRIVE ISR patients, clinical follow-up was available in
98% (479/489) at 1-year and 94% (462/489) at 2-years. The ISR
subgroup had significantly higher 2-year rates for mortality, MI,
and ST compared to simple-use cases but these outcomes in ISR
patients were not significantly different from those of the cohort of
other expanded-use, non-ISR cases (Table 3 and Figure 1). Inter-
estingly, although ST though two years was significantly higher
among the ISR versus simple-use subgroups, significantly more
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simple-use patients stopped thienopyridine use before 12 months
(Table 4). The most common clinical event in the three subgroups
was revascularisation; through two years the ISR subgroup had sig-
nificantly more revascularisation events than either of the other two
cohorts (Figure 1). By 1-year, the TVR curves for the ISR cohort
and the other expanded-use, non-ISR cohort had diverged noticea-
bly. Rates for TLR, however, were not significantly different
between these two subgroups until year two. Among vessels with
TAXUS stent-related restenosis, the available angiographic data
(n=42) indicated that 23.8% had edge stenosis (16.7% proximal and
7.1% distal), 88.1% had in-stent stenosis (47.6% focal and 45.2%
distal), and 2.4% had gap stenosis. As reported by the sites, 1.7% of
patients treated with TAXUS for ISR underwent coronary artery
bypass grafting for the lesion within two years compared to 0.7%
for the other expanded-use, non-ISR cohort and 0.5% for the sim-

ple-use cohort.

MULTIVARIATE PREDICTORS

While ISR was not a significant multivariate predictor of 2-year
death, ML, or ST in the ARRIVE population®, Table 5 shows that
along with other lesion-based variables ISR was independently
associated with increased risk for TVR (1.4-fold). Table 6 shows
multivariate predictors for all death, cardiac death, MI, TVR, and
ST through two years among ARRIVE ISR patients. Predictors for
mortality, MI, and ST were patient, lesion, and procedure-based
whereas TVR predictors were mostly lesion-based, including vein
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Table 2. Comparison of baseline patient and lesion characteristics in ARRIVE ISR, simple use, and other expanded use (minus ISR)

subgroups.
ISR Simple Use? Uthix:l':slllg;;i | praie 1smvs ISRPV‘;aIgl(:ler
Variable N=489 Patients N=2698 Patients . . : .
N=548 Lesions N=3112 Lesions N=4305 Patients simple use expanded use
N=6836 Lesions (minus ISR)

Patient characteristics
Age (years) 63.4+11.3 63.0+11.5 65.1+11.86 0.45 0.002
Male 70.1% (343) 65.9% (1777) 67.9% (2923) 0.07 0.31
Hypertension 82.2% (402) 75.4% (2034) 75.6% (3255) 0.001 0.001
Hyperlipidaemia 92.0% (450) 74.4% (2007) 74.8% (3220) <0.001 <0.001
Diabetes mellitus® 36.0% (176) 29.8% (805) 32.2% (1387) 0.007 0.09
Oral medications 26.0% (127) 21.8% (589) 23.3% (1002) 0.04 0.18
Insulin 14.7% (72) 8.9% (241) 10.5% (451) <0.001 0.004
Smoking at baseline 20.9% (102) 24.2% (652) 23.5% (1010) 0.11 0.20
Prior Ml 51.3% (251) 26.9% (725) 40.6% (1746) <0.001 <0.001
Prior stroke 7.6% (37) 5.0% (135) 6.9% (295) 0.02 0.56
Lesion characteristics
RVD (mm) 3.1+0.5 3.0+£0.4 (3110) 3.0+0.5 (6835) <0.001 <0.001
Lesion length (mm) 17.7£11.4 13.7+5.8 (3103) 16.4+10.1 (6807) <0.001 0.003
B2/C lesion 56.2% (307) 33.3% (1035) 57.6% (3937/6832) <0.001 0.52
Diameter stenosis (%) 85.2+11.5 84.4+10.4 (3111) 85.9+11.0 (6833) 0.14 0.12
Moderate/severe calcification (%) 16.3% (89) 0.0% (0) 26.7% (1822/6835) <0.001 <0.001
Acute Mlc 6.6% (36) 0.0% (0) 18.8% (1282) <0.001 <0.001
CTO 1.5% (86) 0.0% (0) 2.5% (173) <0.001 0.12
Bifurcation lesion 6.8% (37) 0.0% (0) 10.0% (681) <0.001 0.016
Data are % (n) or mean=SD (n); P values are chi-square test (binary) or t-test (continuous). a: Simple-use cases, with or without diabetes, excluded one
or more of the following: acute myocardial infarction (STEMI/NSTEMI); bifurcation, cardiogenic shock, chronic total occlusion, prior brachytherapy, vein
graft stenting, in-stent restenosis, large vessel (RVD >3.75 mm), left main disease/stenting, long lesion (>28 mm), moderate/severe calcification,
multivessel stenting (mean of 2.1 vessels per patient), ostial lesion, renal disease (serum creatinine >3.0 mg/dL or dialysis), severe tortuosity, small
vessel (RVD <2.5 mm). Expanded-use cases are those not described as simple-use. b: Includes patients treated with diet/exercise plus those treated
with oral medications and/or insulin. c: Patients presented with STEMI/NSTEMI. CTO: chronic total occlusion; MI: myocardial infarction;
PCI: percutaneous coronary intervention; RVD: reference vessel diameter

Tahle 3. Mortality, myocardial infarction, and stent thrombosis in ARRIVE ISR, simple use, and other expanded use (minus ISR) subgroups.

ISR Simple use Other expanded use (minus ISR) Pvalue Pvalue ISR vs.
Clinical event N=489 patients N=2,698 patients N=4,305 Patients ISR vs. other expanded-
simple-use | use (minus ISR)
All death 4.4% (21) 8.6% (39) 2.3% (60) | 4.2% (108) | 4.2% (176) 7.8% (314) | <0.001 0.62
Cardiac 3.1% (15) 5.7% (26) 1.3% (33) | 2.1% (54) 2.6% (111) 4.5% (180) | <0.001 0.26
Non-cardiac 1.3% (6) 3.1% (13) 1.0% (27) | 2.1% (54) 1.6% (65) 3.4% (134) 0.32 0.58
All MI2 2.7% (13) 5.0% (23) 1.4% (36) | 2.2% (56) 2.5% (106) 3.7% (150) | <0.001 0.19
Q-Wave Ml 0.6% (3) 1.3% (6) 0.5% (12) | 0.7% (19) 0.7% (31) 1.1% (45) 0.21 0.72
Non-Q-wave M| 2.1% (10) 4.0% (18) 1.0% (27) 1.5% (40) 1.8% (76) 2.7% (108) | <0.001 0.13
ARC ST (def/prob) | 2.1% (10) 4.0% (18) 0.9% (24) 1.4% (35) 2.2% (94) 3.2% (131) | <0.001 0.45
Data are from Kaplan-Meier analysis and are expressed as % (n); P values are log-rank (0-2 years). Simple-use and expanded-use are defined in
Table 2. 2 Defined as creatine kinase >2x the upper limit of normal with a positive creatine kinase MB; creatine kinase >5x the upper limit of normal
with a positive creatine kinase MB for post-CABG cases; or electrocardiographic evidence of pathologic Q waves (lasting 0.04 seconds or more) in two
contiguous leads with a positive creatine kinase MB. ARC: Academic Research Consortium3°; CABG: coronary artery bypass graft; ISR: in-stent
restenosis; MI: myocardial infarction; ST: stent thrombosis
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Target vessel revascularisation

ISR 489 488 460 449 376

Simple use 2698 2692 2630 2537 2399

Other Exp’d use 4305 4288 4030 3935 3425
Target lesion revascularisation

ISR 489 488 465 456 388

Simple use 2698 2692 2632 2557 2435

Other Exp'd use 4305 4291 4157 3973 3687

ARRIVE ISR ——; ARRIVE Simple Use ——; ARRIVE Other Expanded Use (Minus ISR) ——

Figure 1. Death / myocardial infarction and revascularisation
through two years in the arrive ISR, simple-use, and expanded-use
minus ISR subgroups. Simple-use and expanded-use are described in
Table 2. Target lesion revascularisation was defined as “TAXUS-
stent-related” target vessel revascularisation, given the absence of a
central angiographic core laboratory. P-values (log-rank) are for the
comparison between in-stent restenosis (ISR) and simple use
subgroups and between ISR and other expanded use (minus ISR)
subgroups; error bars are 1.5 SE.
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graft, ostial lesion and longer lesions (>28 mm). Stenting of the left
main (10.5-fold) and vein graft stenting (5.2-fold) posed the highest
risk for death among ISR patients.

Discussion

The ARRIVE registries collected data through two years on 7,492
patients from ‘real-world’ clinical experience, including 489
patients who received the TAXUS Express PES for ISR?”%. This
subgroup represents one of the largest cohorts of patients receiv-
ing DES for ISR described to date and their inclusion in ARRIVE
allowed for direct comparison to the subgroup of simple-use
patients (N=2,698) who would have been eligible for the TAXUS
IV pivotal triall8 as well as to the cohort of other, non-ISR
expanded-use patients (N=4,305). These ISR patients had more
baseline cardiovascular comorbidities and more challenging
lesion characteristics than the simple-use subgroup, which may
have contributed to their significantly higher clinical event rates.
They also had similar or greater comorbidities compared to the
non-ISR expanded-use cohort but experienced comparable safety
outcomes, though revascularisation was significantly higher with
ISR. In a multivariate analysis, ISR and other lesion-based varia-
bles were independently associated with increased risk for TVR
(1.4-fold).

Restenosis of BMS post implantation in a native coronary
vessel is a common occurrence with estimated 6-month rates of
20-60%7'-* followed by hospitalisation and/or revascularisation
for the 36-68% of patients who present with MI or unstable
angina’®. Observational analyses have found ISR to be a risk
factor for future revascularisation procedures, often attributable
to increased comorbidities in the restenosis group*>°. However,
ISR has been reported to be an independent risk factor for BMS
TVR® and DES restenosis®*, which is consistent with results
reported here, and in one study ISR was associated with
increased long-term mortality**. In the overall ARRIVE registry,
renal disease and several other comorbid clinical factors were
independent predictors of mortality, as also reported by oth-
ers?®3¢. In the ARRIVE ISR subgroup, the two strongest predic-
tors of mortality were lesion based (left main stenting [10.5-fold]
and vein graft stenting [5.2-fold]). The 2.8-fold increase in mor-
tality with IVUS pre-deployment may reflect the use of IVUS
among more complex patients prone to increased event rates.
Predictors of revascularisation in the ISR group included lesion
related factors similar to other studies®’.

The treatment of ISR continues to be a challenge in routine
practice®® and there are no established treatment guidelines.
Smooth muscle proliferation, extracellular matrix formation,
accelerated arterial vessel remodelling, and intimal hyperplasia
all contribute to BMS restenosis®. With the logistical complexities
of VBT and accompanying late adverse effects, DES have been
the preferred therapeutic modality for bare metal ISR*. In a ran-
domised controlled trial (RCT), both SES and PES were signifi-
cantly better than conventional balloon angioplasty, with SES
associated with less late lumen loss and clinical restenosis com-
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Table 4. Thienopyridine use among ARRIVE ISR, simple use, and other expanded use (minus ISR) subgroups.

Simple use Other expanded Pvalue ISR vs Pvalue ISR vs.
Duration ISR N=489 N—Z 698 use (minus ISR) simole use : other expanded
= N=4305 P use (minus ISR)
<30 days 5.1% (25) 4.8 (130) 6.5 (280) 0.78 0.23
<6 months 14.9% (73) 15.9% (429) 17.2% (742) 0.59 0.20
<12 months 30.1% (147) 39.1% (1056) 38.1% (1641) <0.001 <0.001
Data are % (n); P values are chi-square test. Simple-use and expanded-use are defined in Table 2. ISR: in-stent restenosis

Table 5. Multivariate predictors of target vessel revascularisation

in ARRIVE.

Variable (N=7,492 patients) ‘ Hazard ratio [95% CI]

Graft stenting

1.60[1.23, 2.10]

Tortuosity, severe

1.46 [1.05, 2.03]

In-stent restenosis?

1.41[1.10, 1.80]

PCI, previous

1.38[1.17, 1.62]

Ostial lesion

1.38[1.10, 1.73]

LAD as target vessel

1.35[1.15, 1.58]

Lesion >28 mm

1.35[1.07, 1.71]

Multiple overlapping stenting

1.34 [1.05, 1.70]

Multivessel disease

1.27 [1.09, 1.49]

Thienopyridine <12 months®

0.80[0.68, 0.94]

Gender, male

0.791[0.67, 0.92]

Acute MI

0.7710.59, 1.00]

Age >70 years

0.61[0.51, 0.73]

Variables listed reached statistical significance (P<0.05). See Table 1
for method and baseline variables used for modeling (n=42). @ The
predictor analysis was also carried out with ISR forced into the model
and by this approach ISR was determined to be an independent risk
factor. ISR was a significant predictor of TLR (1.49 [1.12, 1.98])%.

b Patient was not receiving clopidogrel/ticlopidine at the 12-month visit.
ISR: in-stent restenosis; MI: myocardial infarction; LAD: left anterior
descending artery; PCI: percutaneous coronary intervention; TLR: TAXUS
stent-related target vessel revascularisation

pared to PES*!. A recent report comparing DES to BMS for treat-
ing bare-metal ISR in an unselected population over a median of
3.2 years found follow-up DES use associated with significantly
lower mortality versus BMS, with a trend towards reduced MI and
TLR%. Results with paclitaxel-coated catheter balloons also have
been promising*, as have outcomes with the second generation
everolimus-eluting and zotarolimus-eluting stents in the treatment
of BMS ISR*.

Mortality, MI, and revascularisation in ARRIVE were higher
than reported with SES in the Tuscany Registry of Sirolimus for
Unselected In-Stent Restenosis (TRUE)*, but similar to that
reported for ISR patients receiving DES in the STENT registry*.
The 2-year ST rate in the ARRIVE ISR subgroup was higher than
in TRUE or STENT but was not significantly greater than that
observed in the cohort of other, non-ISR ARRIVE expanded-use
patients and was also similar to rates observed in other ARRIVE

high-risk subgroups*. Differences in absolute event rates between
studies may reflect differences in methodology, including event
ascertainment, monitoring, and adjudication. The significantly
higher rate of ST in ISR patients argues for the extension of dual
antiplatelet therapy to at least 12 months in patients who can toler-
ate it, as noted in recent guidelines®.

This study has several limitations. As with all registry studies,
there was no control group and the monitoring level was lower
than standard for traditional RCTs, although the outcome data
are concordant with those from RCTs with 100% monitoring?’.
Analysis was based on site visual assessments of angiographic
data rather than a core angiographic laboratory, possibly allow-
ing for operator variability in the assessment of TVR. There was
no routine angiographic follow-up, which precluded analysis of
late angiographic events but more clearly reflected “real-world”
clinical experience. The absence of serial cardiac enzyme or
electrocardiographic measurements may have resulted in an
underestimation of the rate of smaller (non-Q) MI. The results of
this study apply to patients with ISR who were treated with PES,
and do not address other treatment modalities such as balloon
angioplasty, cutting balloon atherectomy, brachytherapy, or
drugs available for the treatment of ISR. While these limitations
must be noted, this large cohort of ISR patients with complex
disease provides an important source of information for a group
of patients who are typically not included in large randomised
clinical trials.

Conclusions

ARRIVE patients undergoing stenting for ISR had significantly
more comorbidities and expectedly higher event rates than the sim-
ple—use cohort. Compared to other, non-ISR expanded-use patients,
ISR subgroup comorbidities were also greater, but safety outcomes
were comparable. Revascularisation, however, was significantly
higher with ISR patients, likely reflecting the underlying pathology.
In the absence of a large RCT in the ISR patient population, our
study provides important insight into the characteristics of patients
who receive a DES for ISR and their clinical outcomes over an
extended period of time.
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Table 6. Multivariate predictors for all death, cardiac death, MI, TVR, and ST.

Hazard ratio [95% confidence intervall
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Variahle All death Cardiac death I\_!Iyocar_dial Target vgsse_l Stent thrombosis
infarction revascularisation

Left main stenting 10.45[3.81, 28.65] 5.30[1.13, 24.87] NS NS NS
Vein graft 5.21[2.51,10.81] 5.00[2.04, 12.25] 3.57[1.13,11.25] 2.23[1.34,3.71] 3.54[1.11,11.25]
Thienopyridine <6 months 4.68[2.40,9.13] 4.40[1.82, 10.66] NS NS NS
IVUS pre-deployment 2.75[1.02, 7.44] NS 4.61[1.37,15.54] NS 4.7011.39, 15.94]
Congestive heart failure 2.62[1.21,5.68] NS NS NS NS
Multiple overlapping stenting 2.27[1.07,4.81] 2.84[1.14,7.10] NS NS NS
Renal disease NS 4.35[1.34, 14.10] 9.38[2.28, 38.65] NS NS
Hypercholesterolaemia NS NS 44.4912.43, 814.49] NS NS
Lesion >28 mm NS NS 21.61[5.94, 78.55] 1.771.02, 3.08] 4.33[1.51, 12.48]
Diabetes, insulin treated NS NS 10.10[3.24, 31.49] NS 3.88[1.32,11.39]
Multivessel stenting NS NS 6.40[2.26, 18.15] NS 5.29[1.81, 15.50]
Stent inflation pressure 14 atm NS NS 5.68[1.85, 17.40] NS NS
Multivessel disease NS NS 4.00[1.09, 14.68] 1.70[1.07, 2.70] NS
Smoking at baseline NS NS 3.59[1.23,10.52] NS 4.16[1.49, 11.60]
MI, previous NS NS 3.06 [1.01, 9.25] NS 3.24[1.04,10.12]
Ostial lesion NS NS NS 2.35[1.43, 3.85] NS
AMI NS NS NS 0.24[0.06, 0.98] NS
N=489 ISR patients. Variables listed reached statistical significance (P<0.05). See Table 1 for method and baseline variables used for modeling
(n=42). AMI: acute myocardial infarction (patient presented with STEMI/NSTEMI); ISR: in-stent restenosis; IVUS: intravascular ultrasound;
MI: myocardial infarction; NS: not significant
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