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Two-Year Outcomes after Utilization of the TAXUS Paclitaxel-Eluting Stent
in Bifurcations and Multivessel Stenting in the ARRIVE Registries

EMMANOUIL S. BRILAKIS, M.D., PH.D..,! JOHN M. LASALA, M.D., PH.D.,> DAVID A. COX, M.D..}
THOMAS S. BOWMAN, M.D., M.P.H..* RUTH M. STARZYK, Ph.D..* and KEITH D. DAWKINS, M.D.*

From the VA North Texas Healthcare System and University of Texas, Southwestern Medical Center at Dallas, Dallas, TX; 2Washin:gtcm
University School of Medicine, St. Louis, MO; 3 Lehigh Valley Hospital, Allentown, PA; and *Boston Scientific Corporation, Natick, MA

Aims: Examine the incidence of clinical events after utilization of the TAX Us® Express® paclitaxel-eluting stent
(PES) in multivessel and bifurcation coronary stenting in an unselected patient population.

Methods and Results: The ARRIVE Program compiled data on 7,492 patients receiving >1 TAXUS Express PES,
including patients with multivessel stenting (MVS; n = 1,208) and bifurcation stenting (n = 575). Patients were
enrolled at procedure start with no mandated inclusion/exclusion criteria; all cardiac events were monitored with
independent adjudication of end-points. Compared to simple use (single vessel/single stent) patients undergoing
native infervention (N = 2,698), MVS patients had significantly more baseline comorbidities. Both groups had
higher 2-year rates of mortality (7.3% [MVS] and 7.5% [ bifurcation] vs. 4.2% [ simple-use], P < 0.001), myocardial
infarction (3.5% and 4.6% vs. 2.2%, P < 0.001 and P = 0.002), target vessel revascularization (15.5% and 14.8%
vs. 7.7%, P < 0.001), and Academic Research Consortium definite/probable stent thrombosis (4.3% and 4.4% vs.
1.4%, P < 0.001) than the simple-use group.

Conclusions: ARRIVE multivessel and bifurcation stenting patients have significantly higher clinical risk through
2 vears compared to simple-use patients. In the absence of large randomized controlled trials in these populations,
ARRIVE provides important insight into clinical outcomes over an extended period of time. (I Interven Cardiol

2011:24:342-350)

Introduction

Multivessel stenting (MVS)"? and stenting of bi-
furcation lesions® using drug-eluting stents (DES) are
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associated with higher technical difficulty, higher need
for repeat revascularization, and higher stent thrombo-
sis (ST) rates compared to treatment of simpler coro-
nary lesions, although outcomes are better compared
to treatment with bare metal stents.*® The TAXUS
ARRIVE Safety Surveillance Program captured us-
age patterns and outcomes in 7,492 patients, includ-
ing 1,208 patients who underwent multivessel and 575
patients who underwent bifurcation stenting.”® Using
data from ARRIVE, we evaluated 2-year clinical out-
comes after DES implantation in these complex lesion
subsets and compared them to outcomes in patients
receiving the same DES in simple coronary lesions.

Methods

Study Design, Data Collection, and Follow-up.
The TAXUS® Expressz® Coronary Stent System
(Boston Scientific Corporation, Natick, MA, USA)?

Vol. 24, No. 4, 2011
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and the TAXUS Peri-Approval Registry: A Multicenter
Safety Surveillance (ARRIVE) Program have been
described previously.”® Briefly, 2 prospective, mul-
ticenter US safety surveillance registries (ARRIVE 1
[50 sites, February—May 2004] and ARRIVE 2 [53
sites, October 2004—October 2005]) were similarly de-
signed to enroll consecutive patients treated with the
TAXUS Express paclitaxel-eluting stent (PES). Both
studies are registered on www.clinicaltrials.gov (Iden-
tifiers NCT00569491 and NCT00569751). No specific
inclusion/exclusion criteria were mandated as patients
receiving a TAXUS stent were included in the registry.
whether or not they also received a non-TAXUS stent
during the index procedure. Under a protocol approved
by the local Institutional Review Board in conformity
with the declaration of Helsinki and FDA guidelines,
patients providing informed consent were enrolled at
procedure initiation. Investigators were not limited to
the criteria specified in the product labeling if they be-
lieved that DES treatment represented the patient’s best
therapeutic option and were not required to provide
their indications for DES placement. Cardiac enzyme
and electrocardiographic data were collected per lo-
cal practice. Follow-up angiography was performed at
operator discretion and was not required by the study
protocol. Patient follow-up was scheduled via a clinic
visit or telephone contact with a study research nurse
at 30 days, 6 months, and 1- and 2-years after the index
procedure.

Dual antiplatelet therapy (DAPT, aspirin and clopi-
dogrel/ticlopidine) was begun before or immediately
after intervention with aspirin recommended indef-
initely and the thienopyridine recommended for 6
months per the directions for use. The relationship
to the study device of reported major cardiac events
(MCE. defined as cardiac death, myocardial infarc-
tion [MI], target vessel revascularization [TVR], target
lesion revascularization [TLR, defined as “TAXUS-
stent-related” TVR]) and ST was determined by an
independent Clinical Events Committee (CEC; see ref-
erence 7 for CEC membership); an event was deemed
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.” Data were
source verified for death, MCE, and ST along with an
additional 10-20% per site random sampling of pa-
tients. An independent committee at the Harvard Clin-
ical Research Institute also adjudicated ST per the Aca-
demic Research Consortium (ARC) definite/probable
definition.'”

Vol. 24, No. 4, 2011

Statistical Analysis. Simple proportions with 2-
sided P values from Student’s t-test (continuous vari-
ables, summarized as mean = one standard deviation)
or chi-square test (discrete variables, presented as fre-
quencies and group percentages) were used for base-
line variables. Statistical analyses of events were car-
ried out based on the CEC assessment of relation to
the TAXUS stent. Time-to-event curves were gener-
ated by the Kaplan—Meier product method (log-rank P
value). All analyses were performed using SAS Sys-
tem Software, Version 8.0 or higher (SAS Institute,
Cary, NC, USA): P < 0.05 was considered statistically
significant. The bifurcation subgroup included all pa-
tients with bifurcation stenting. The MVS subgroup
(mean of 2.1 vessels per patient) consisted of all pa-
tients in whom more than | vessel was stented at the
index procedure. Patients with bifurcation lesions who
were treated for lesions in more than 1 vessel were in-
cluded in both subgroups. Each of these subgroups was
compared to the simple-use cohort. Simple-use cases
(N = 2.698), with or without diabetes, excluded one
or more of the following: acute MI; bifurcation, car-
diogenic shock, chronic total occlusion (CTO), prior
brachytherapy, vein graft stenting, in-stent resteno-
sis, large vessel (reference vessel diameter [RVD] >
3.75 mm), left main disease/stenting, long lesion
(>28 mm), moderate/severe calcification, MVS, ostial
lesion, renal disease (serum creatinine >3.0 mg/dL or
dialysis), severe tortuosity, and small vessel (RVD <
2.5 mm) as classified by the investigator. Multivari-
able Cox models were developed using baseline clin-
ical and angiographic characteristics and procedure-
related variables (Appendix S1) in order to determine
independent predictors of death, MI, TVR, and ST.
Significant predictors were identified using backward
selection; the threshold to stay in the model was set
at 0.10.

Results

Patient and Procedural Characteristics. Of
7.492 total ARRIVE patients, 1,208 (16.1%) under-
went MVS (MVS: 2,969 lesions) and 575 (7.7%) un-
derwent bifurcation stenting (741 lesions); 164 of the
patients with bifurcation stenting were also in the MVS
subgroup. These patients were part of the ARRIVE
expanded-use cohort (N = 4,794) ® which consisted
of cases with patient and/or lesion characteristics out-
side the simple-use subgroup (N = 2,698) who would

Journal of Interventional Cardiology 343
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Table 1. Comparison of Baseline Patient and Lesion Characteristics in ARRIVE MVS, Bifurcation, and Simple Use Cohorts

Variable

Multivessel Stenting
N = 1,208 Patients
N = 2,969 Lesions

Bifurcation Use*
N = 575 Patients
N = 741 Lesions

Simple Use'

N = 2698 Patients
N =3.112 Lesions

P Value
Multivessel
vs. Simple Use

P Value
Bifurcation
vs. Simple Use

Patient characteristics

Age (years) 65.1 = 11.7 633+ 11.7 63.0+11.5 <0.001 0.51
Male 67.4% (814) 69.4% (399) 65.9% (1,777) 0.35 0.10
Hypertension 77.8% (940) 76.7% (441) 75.4% (2,034) 0.10 0.51
Hyperlipidemia 78.8% (952) 76.5% (440) 74.4% (2,007) 0.003 0.29
Diabetes mellitus* 36.3% (439) 29.4% (169) 29.8% (803) <0.001 0.83
Oral medications 27.9% (337) 20.0% (115) 21.8% (589) <0.001 0.33
Insulin 11.3% (137) 9.9% (57) 8.9% (241) 0.02 0.46
Smoking at baseline 21.6% (261) 24.3% (140) 24.2% (652) 0.08 0.93
Prior MI 37.8% (457) 36.9% (212) 26.9% (725) <0.001 <0.001
Prior PCI 33.5% (405) 38.4% (221) 34.5% (930) 0.57 0.07
Prior stroke 7.1% (86) 5.9% (34) 5.0% (135) 0.01 0.37
Lesion characteristics
RVD (mm) 3.0+ 0.4(2,968) 29+ 04(741) 3.0+ 04(3,110) 0.60 <0.001
Lesion length (mm) 15.6 +£9.2(2,955) 15.3 +£8.9(737) 13.7 +5.8(3,103) <0.001 <0.001
B2/C lesion 51.0%(1.512) 69.2% (513) 33.3%(1,035) <0.001 <0.001
Diameter stenosis (%) 84.8 + 10.6(2,968) 854+ 11.6(741) 84.4 4+ 10.4(3,111) 0.18 0.02
Calcification® (%) 19.9% (591) 20.8% (154) 0.0% (0) <0.001 <0.001
Restenotic lesions (%) 3.7%(111) 5.0% (37) 0.0% (0) <0.001 <0.001

Data are % (n) or mean & SD (n); P values are chi-square test (binary) or t-test (continuous).
*134 patients in the bifurcation subgroup also belonged to the multivessel stenting cohort.

Simple-use cases are defined in the Methods section.

*Includes patients treated with diet/exercise plus those treated with oral mediations and/or insulin.

‘Moderate plus severe.

MI = myocardial infarction; PCI = percutaneous coronary intervention; RVD = reference vessel diameler.

have met the criteria for inclusion in the TAXUS IV
pivotal trial.'" As shown in Table |, MVS patients had
significantly more baseline comorbidities and complex
disease than the simple-use subgroup, including more
diabetes, prior MI and stroke, and longer lesions. In
the bifurcation cohort, however, patient characteristics
overall were not significantly different from the simple-
use subgroup although lesions were significantly more
complex with more severe stenosis. Table 2 shows pro-
cedural data for the 3 patient groups. Predilatation,
postdilatation, and side branch occlusion were more
common in bifurcation lesions, although technical suc-
cess, defined as successful delivery/deployment of the
study stent to the target lesion without device mal-
function, was achieved in almost all patients in all 3
groups.

Clinical Outcomes. Among ARRIVE MVS pa-
tients, clinical follow-up was available in 97%
(1,174/1,208) at 1 year and 93% (1,128/1,208) at 2
years. Similar follow-up rates were achieved with bi-
furcation stenting patients (97%, 558/575 at | year and

344 Journal of Interventional Cardiology

949, 538/575 at 2 years). Clinical outcomes through
2 years (Kaplan—Meier analysis) in the MVS, bifur-
cation, and simple-use cohorts are shown in Table 3
and Figure 1. All-cause and cardiac mortality, all MI,
and ST were significantly higher in the more complex
MVS and bifurcation groups compared to simple-use
patients. Overall, these 2 subgroups had similar rates
for 2-year target vessel failure (TVE, defined as cardiac
death, MI, and TVR) that was 15.7% and 15.5% for the
MVS and bifurcation subgroups, respectively, both sig-
nificantly higher than in the simple-use cohort (7.8%,
P < 0.001). For both cohorts TVF was driven by sig-
nificantly higher rates of TLR compared to the simple-
use subgroup (Fig. 1). In the bifurcation stenting group
(data available for ARRIVE 2 only). simple stenting
(stenting of the main branch without balloon angio-
plasty or stenting of the side branch) was performed
in 55.3% (215/389) of lesions, whereas stenting of
both branches was performed in 44.2% (172/389). The
incidence of acute periprocedural MI was 1.0%
(2/207) in the simple stenting and 3.6% (6/167)

Vol. 24, No. 4, 2011
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Table 2. ARRIVE MVS, Bifurcation, and Simple Use Cohorts Procedural Characteristics

Variable

Multivessel Stenting
N = 1,208 Patients
N = 2,969 Lesions

Bifurcation Use*
N = 575 Patients
N =741 Lesions

Simple Use'
N = 2,698 Patients
N =3.112 Lesions

Clinical procedural success
Technical success’
Implant success?
Predilatation
Vessel treated (lesion location)
LAD
Circumflex
RCA
Left main
Graft
Vessels treated per patient
1
2
>3
Lesions treated per patient
|
2
>3
Stents per vessel
Stents per lesion
Total stent length per lesion (mm)
Stents per patient
1
2
>3
Stent length per patient (mm)
Prestenting TIMI flow (per lesion)
0
1
2
3
Poststenting TIMI flow (per lesion)
0
1
2
3
Postdilatation (per lesion)
Poststent balloon pressure (atm)
Slow flow/no flow after PCI
Postprocedure % DS
Side branch occlusion

95.2%(1,299)
99.1% (1358)
94.6% (1291)
59.6% (1,770)

32.0% (950)
30.3% (901)
29.0% (861)
2.7% (719)
6.0% (178)

0% (0)
92.5% (1.117)
7.5% (91)

0% (0)
66.6% (804)
33.4% (404)

1.34+0.6 (2,511)
1.1 +£04(2911)
209 £10.7 (2.911)

3.0% (36)*

51.2% (619)

45.8% (553)
50.3 4+ 23.7 (1,208)

3.9% (116)
2.8% (84)
10.6% (315)
82.7% (2.454)

0.2% (7)
0.1% (3)
0.5% (15)
99.2% (2,942)
37.0% (1,099)
15.3 £ 3.8 (1,096)
1.8% (53)
1.1 £6.0(2,964)
1.0% (29)

95.7% (551)
99.0% (570)
94.6% (545)
70.3% (521)

52.8% (391)
29.8% (221)
13.4% (99)
3.1% (23)
0.9% (7)

96.3% (554)
3.5% (20)
0.2% (1)

73.4% (422)
24.5% (141)
2.1% (12)
1.4+ 0.7 (594)
1.2 4+ 0.5 (732)
21.0 4 11.0(732)

63.5% (365)
27.7% (159)
8.3% (48)
26.8 £ 14.9(572)

3.5% (26)

3.9% (29)

12.6% (93)
80.0% (593)

0% (0)
0% (0)
0.4% (3)
99.6% (738)
53.29% (394)
14.0 £ 4.0 (391)
1.5% (11)
0.9 + 4.4 (741)
2.4% (741)

98.1% (2,647)
99.6% (2.689)
97.7% (2,637)
53.6% (1,667)

39.5% (1,228)
26.1% (812)
34.4% (1,072)
0.0% (0)
0.0% (0)

100.0% (2,698)
0.0% (0)
0.0% (0)

86.5% (2,334)
11.7% (315)
1.8% (49)

1.2 £0.5(2,698)
1.1 £0.2(3.108)
18.7 £ 7.1 (3,108)

81.7% (2205)
15.6% (420)
2.4% (65)
21.6 £ 10.6 (2,698)

2.3% (71)
3.1% (95)
12.4% (385)
82.3% (2,561)

0.3% (8)
0.1% (2)
0.5% (16)
99.2% (3,086)
31.6% (983)
15.1 £ 3.9 (983)
1.2% (37)
0.7£5.0(3.112)
0.9% (29)

Data are presented as % (n) or mean = SD (N) (minimum, maximum).
*134 patients in the bifurcation subgroup also belonged to the multivessel stenting cohort.

Simple use is defined in the Methods section.

Clinical procedural success was defined as mean lesion diameter stenosis <30%, a TIMI flow of 3 as visually assessed by the physician, and
no in-hospital CEC-adjudicated events; N = 1,365, 576, and 2,699 for the multivessel use, bifurcation use, and simple use cohorts, respectively.
"Technical success was defined as a successful delivery or deployment of the study stent to the target lesion without device malfunction; N =
1,370, 576, and 2,699 for the multivessel use, bifurcation use, and simple use cohorts, respectively.
Implant success was defined as the percent of implant procedures exhibiting both procedural and technical success; N = 1,365, 576, and 2,699

for the multivessel use, bifurcation use, and simple use cohorts, respectively.

**In 44 patients, complete stent implantation data were not available.
CEC = Clinical Events Committee; DS = diameter stenosis; LAD = left anterior descending artery; PCI = percutaneous coronary intervention;

RCA = right coronary artery; TIMI = Thrombus In Myocardial Infarction.

Vol. 24, No. 4, 2011
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Table 3. Death and Myocardial Infarction in ARRIVE Multivessel Use, Bifurcation Use, and Simple Use Cohorts

Multivessel Stenting Bifurcation Use* Simple Usef P Value P Value
N = 1,208 Patients N = 575 Patients N = 2,698 Patients Multivessel Bifurcation
Clinical vs. vs.
Event 1 year 2 years | year 2 years | year 2 years Simple Use Simple Use
Death 435D 7.3 (85) 4.9 (28) 7.5 (41) 2.3 (60) 4.2(108) <0.001 <0.001
Cardiac 2.9 (34) 4.4(51) 3.5(20) 4.927) 1.3(33) 2.1(54) <0.001 <0.001
MI 3.6 (43) 5.5(62) 2.5(14) 4.6 (24) 1.4 (36) 2.2(56) <0.001 0.002
Q-Wave 1.3 (15) 1.7 (20) 0.5(3) 0.9 (5) 0.5(12) 0.7 (19) 0.005 0.63

Data are from Kaplan-Meier analysis and are expressed as % (n); P values are log-rank (0-2 years).
*134 patients in the bifurcation subgroup also belonged to the multivessel stenting cohort.

1Simple use is defined in the Methods section.
MI = myocardial infarction

in the complex stenting group, respectively (P =
0.15).

In the MVS cohort, early (0-30 days) ST was
2.1% (25/1208); late (31 days—1 year) ST was
0.7% (8/1181); and very late ST (VLST) was 1.5%
(16/1088).'2 Of the 16 MVS patients with VLST, 11
were not on DAPT, 2 were on DAPT, and the DAPT sta-
tus of the other 3 is unknown. Among the 49 ARRIVE
MVS patients suffering an ST event, 5 (10.2%) un-
derwent subsequent revascularization within 30 days,
all of which were TLR performed within 7 days
of the event (Table 4). In the bifurcation stenting
group, early ST was 2.1% (12/574), late ST was 0.7%
(4/558), and VLST was 1.5% (8/518)."2 Among 8
bifurcation stenting patients with VLST, 7 were not
on DAPT and the DAPT status of one is unknown.
Among the 24 bifurcation stenting patients with ST,
I received a subsequent TLR within 7 days (Ta-
ble 4). Early, late, and VLST were 0.4%, 0.5%, and
0.4%. respectively. in the simple-use subgroup.!> At
1 year, 67.7% of all ARRIVE patients (4687/6927)
were on DAPT with 53.1% (3487/6569) at 2 years.'?
Among MVS and bifurcation patients, the correspond-
ing rates were 69.4% (767/1105) and 69.1% (357/
517), respectively, at 1 year and 56.1% (583/1039)
and 51.1% (250/ 489) at 2 years compared to 64.7%
(1640/2534) and 50.9% (1243/2442) in the simple-use
cohort.

Multivariate Analysis. Table 5 shows multivari-
ate predictors for all death, MI, TVR, and ST through
2 years among ARRIVE MVS and bifurcation use pa-
tients. In both cohorts predictors of mortality were pa-
tient, lesion, and procedure based whereas Ml and TVR
predictors were mostly lesion based. Renal disease
(7.5-fold among MVS patients and 6.3-fold among bi-
furcation patients) and discontinuation of thienopyri-

346 Journal of Interventional Cardiology

dine use before 6 months (7.3-fold for MVS and 8.5-
fold for bifurcation) posed the highest risk for death.
Multivariate analysis of the overall ARRIVE popula-
tion showed that MVS was not a significant predictor of
2-year death, MI, revascularization, or ST®: outcomes
were similar when the analysis was carried out with
MYVS forced into the model. Bifurcation stenting was
found to be a significant predictor of TLR (1.4-fold)
among all ARRIVE patients.®

Discussion

The ARRIVE registries collected data through
2 years on 7,492 "real-world" patients who received
the TAXUS Express PES in routine clinical practice,
including 1,208 patients who underwent MVS and 575
patients who received a stent for a bifurcation lesion.
The MVS subgroup had significantly more comorbidi-
ties and a higher risk of clinical events through 2-year
follow-up than the subgroup of simple-use patients
(N = 2.698) who would have been eligible for the
TAXUS IV pivotal trial.!! While bifurcation patient
characteristics overall were not significantly different
from the simple-use subgroup, lesions were signifi-
cantly more complex with more severe stenosis and
these patients also suffered significantly more clini-
cal events. The 2-year TVF rate, driven by TLR, was
15.7% for MVS and 15.5% for bifurcation, both signif-
icantly higher than the observed rate for the simple-use
cohort (7.8%, P < 0.001).

With increasing use of DES, the percutaneous treat-
ment of multivessel coronary artery disease has rapidly
evolved. During 5 years of follow-up of the Arterial
Revascularisation Therapies Study, part II (ARTS II)
registry patients receiving DES had similar incidence

Vol. 24, No. 4, 2011
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30d 1yr 2yr 30d 1yr 2yr
2 v h 4 v 2 h 4 h 4 h 4
All Death & Myocardial Infarction Target Vessel Revascularization
15| MVS vs Simple Use: P< 0.001 18 MVS vs Simple Use: P < 0.001 15.5
Bif. vs Simple Use: P <0.001 — Bif. v Simple Us« P < 0.001 148
5 9.8
10 7.0 10.9 10
1.7
5 6.7 6.0 5
34
0 0
o1 ARC ST - Definite + Probable # Target Lesion Revascularization
MVS vs Simple Use: P <0.001 MVS vs Simple Use: P < 0.001
151 Bif. vs Simple Use: P <0.001 151 Bif. vs Simple Use: P < 0.001 134
124
10] 10 aa
4.4
1 54
: : k3 _1_22__.——"_{ 43| °
1 T 128 "
0] l— 5 4| 3.4
Davs 0 30 180 365 730  Days 0 30 180 365 730
AllDeath & Myocardial Infarction TargetVessel Revascularization
MVS 1208 1194 1158 1100 1058 1208 1203 1159 1045 987
Bifurcation 575 570 551 524 509 578 572 546 493 4T1
Simple Use 2698 2689 2627 2583 2493 2698 2692 2630 2537 2399
Stent Thrombosis (ARC Def/Prob) TargetLesion Revascularization
MVS 1208 1205 1166 1110 1072 1208 1203 1160 1061 1007
Bifurcation 575 573 553 526 511 575 572 548 496 473
Simple Use 2698 2695 2639 23593 2505 2698 2692 2632 2557 2435

Figure 1. Death/MI, ST, and revascularization through 2 years in the ARRIVE multivessel stenting, bifurcation stenting, and simple-use
subgroups. Cohorts were ARRIVE multivessel stenting (N = 1,208, green line), ARRIVE Bifurcation Stenting (N = 575, red line), and
ARRIVE Simple-use (N = 2,698, defined in the Methods section, blue line). Target lesion revascularization (TLR) was defined as “TAXUS-
stent-related” target vessel revascularization, given the absence of a central angiographic core laboratory. Stent thrombosis (ST) is per ARC
definite/probable definitions.!® P values (log-rank) are for the comparison between MVS and simple-use cohorts and between bifurcation and

simple-use cohorts: error bars are 1.5 SE.

of major adverse cardiac events with patients who un-
derwent coronary artery bypass graft (CABG) surgery
in the ARTS I trial and significantly lower incidence of
major adverse cardiac events than the bare metal stent
arm of the ARTS I trial.! However, they had higher
need for repeat coronary revascularization (20.3% vs.
8.6%).," suggesting that restenosis remains an impor-
tant limitation of currently available DES platforms. In
the Synergy Between Percutaneous Coronary Interven-
tion (PCI) with TAXUS and Cardiac Surgery (SYN-
TAX) trial the 12-month need for TVR in patients with
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3-vessel (without left main) disease was 14.6%.% This
is higher than 12-month TVR in the ARRIVE MVS
group (9.8%), and likely reflects less-complex disease
in ARRIVE. In SYNTAX, where an average of 4.6
stents were placed per patient, ST at 12 months was
3.3%: in the ARRIVE MVS cohort with an average
of 2.7 stents per patient the ST rate was 2.8% and in
the ARRIVE simple-use cohort ST was 0.9%. These
results highlight the increased risk of ST after MVS
and the importance of high compliance with DAPT
regimens.'® In the angiography-guided multivessel
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Table 4. Revascularization Within 30 Days Post Initial Stent
Thrombosis Event in ARRIVE Multivessel and Bifurcation

Subgroups
Time of Initial Multivessel Stenting Bifurcation Use!
ST Post Index
Procedure* Ni TLR! Ni TLR?
ST 0-30D 25 8.0% (2) 12 0.0% (0)
STO-1D 9 22.2% (2) 3 0.0% (0)
ST 2-30D 16 0.0% (0) 9 0.0% (0)
ST =30D-1Y 8 0.0% (0) 4 0.0% (0)
ST >1Y-2Y 16 18.8% (3) 8 12.5% (1)
All ST 49 10.2% (5) 24 4.2% (1)

Values are n or percent (n).

*Only a patient’s first ST event is counted here; ST is defined as
ARC definite/probable!?.

134 patients in the bifurcation subgroup also belonged to the
multivessel stenting cohort.

N = number of ST in the time interval.

“TLR within 30 days of initial ST event, defined as “TAXUS-stent-
related” TVR, given the absence of a central angiographic core
laboratory to perform quantitative coronary angiography; all TVR
were TLR and all occurred within 7 days of the ST event.

D = days; TLR = target lesion revascularization; TVR = target
vessel revascularization; ST = stent thrombosis; Y = years

PCI arm of the FAME (Fractional Flow Reserve Ver-
sus Angiography for Multivessel Evaluation) study,
2-year TVR from stenting was 12.7% in contrast to
15.5% among ARRIVE MVS patients; this may re-
flect a healthier patient population in FAME (2-year
mortality was 3.8% vs. 7.3% in ARRIVE)."* In fact,
patient selection may be particularly important for im-
proving clinical outcomes in MVS patients. In the AR-
RIVE MVS cohort, renal disease (7.5-fold) and left
main stenting (3.3-fold) were strong independent pre-
dictors of mortality. Several studies have shown that
higher angiographic disease complexity is associated
with higher risk post-PCI, suggesting that CABG may
be an attractive treatment option for such patients. The
SYNTAX score, recently developed as a comprehen-
sive angiographic scoring system to assess patients
undergoing PCI for complex coronary lesions,” has
shown good predictive capacity in several patient pop-
ulations,-'®17 though with moderate reproducibility.'®

Treatment of coronary bifurcations has also re-
cently undergone significant evolution with single-
stent techniques (stenting of the main branch with
provisional balloon angioplasty/stenting of the side
branch) emerging as the treatment of choice due to
lower periprocedural acute MI and lower restenosis
rates compared to routine 2-stent techniques.®!%2!
At 9.8%, 12-month TVR in the ARRIVE bifurca-
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tion group compares favorably with rates observed
with a sirolimus-eluting stent in the CACTUS (Coro-
nary Bifurcations: Application of the Crushing Tech-
nique Using Sirolimus-Eluting Stents) study (6.2%
to 6.8% TVR at 6 months)?? and with PES in the
BBC ONE (British Bifurcation Coronary Study: Old,
New, and Evolving Strategies) trial (8% to 13% at 9
months).'” All 3 studies reported higher TVR than in
the Nordic Bifurcation study (1.9% at 6 months).”’
Most prior studies reported short-term outcomes; AR-
RIVE demonstrates that the need for repeat TVR re-
mains high during the second year post stenting (5.0%).
In the ARTS Il registry, stenting of bifurcation lesions
had similar outcomes to stenting of nonbiturcation le-
sions with the exception of ST, which was higher in
bifurcations (4.6% vs. 2.1%).%3 Improved techniques,
equipment, and patient selection could enhance out-
comes in this challenging patient group. Use of thinner
stent struts might reduce the risk for periprocedural
MI and possibly for repeat TVR.?* Several dedicated
bifurcation stents are currently being developed,” al-
though deliverability of these higher profile devices
can be challenging.”® The main limitation of the cur-
rent study is its observational nature and the lack of a
control group. The monitoring level in ARRIVE was
lower than standard for traditional randomized, con-
trolled trials (RCTs), although the outcome data are
concordant with those from RCTs with 100% monitor-
ing.”® The SYNTAX score!® of the ARRIVE registry
patients was not available and higher angiographic dis-
ease complexity, as assessed by the SYNTAX score, is
known to be associated with higher risk for subsequent
events."'® Analysis was based on site visual assess-
ments of angiographic data rather than a core angio-
graphic laboratory. The incidence of smaller (non-Q)
MI may have been underestimated, because the proto-
col did not mandate serial cardiac enzyme or electro-
cardiographic measurements. While these limitations
must be noted, these large cohorts of MVS and bifur-
cation stenting patients with complex disease provide
an important data source for a group of patients who
are typically not included in large RCTs.

Conclusion

ARRIVE patients undergoing multivessel or bifur-
cation stenting had expectedly higher TVF rates, driven
by TLR, than patients undergoing simple native coro-
nary artery stenting. In the absence of a large RCT in
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these populations, ARRIVE provides important insight
into clinical outcomes over an extended period of time.
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