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Abstract

Aims: Our aim was to investigate whether long-term (three-year) clinical outcomes after multivessel treat-
ment with the Resolute zotarolimus-eluting stent (R-ZES) were similar to single-vessel treatment.

Methods and results: The RESOLUTE Global Clinical Trial Program enrolled 7,618 patients, of whom
1,562 underwent multivessel and 6,053 single-vessel treatment with the R-ZES. Patients in the multivessel
group were more likely to have complex lesions (58% vs. 44%, p<0.001). Clinical outcomes were com-
pared using a Cox regression model adjusted by propensity score to account for differences in baseline
characteristics. Compared with single-vessel treatment, multivessel treatment was associated with more
complex anatomy and longer mean total stent length (57.8+28.6 vs. 26.7£15.2 mm, p<0.001). At three
years, the cumulative incidence of target lesion failure was similar in patients with multivessel and single-
vessel treatment (11.0% vs. 9.1%, adjusted p=0.986), as was the incidence of cardiac death or target vessel
myocardial infarction (6.7% vs. 5.7%, adjusted p=0.793), the incidence of clinically driven target lesion
revascularisation (5.1% vs. 4.4%, adjusted p=0.904), and the incidence of Academic Research Consortium
definite or probable stent thrombosis (1.2% vs. 0.9%, adjusted p=0.544).

Conclusions: Multivessel treatment with R-ZES provided good long-term clinical outcomes that were
comparable to those achieved with single-vessel stenting, supporting the efficacy and safety of R-ZES in

patients in this setting.
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Introduction
Currently, coronary artery bypass graft surgery (CABG) is the pre-
ferred revascularisation strategy for patients with complex multi-
vessel coronary artery disease (CAD), based on the results of the
Synergy between Percutaneous Coronary Intervention with Taxus
and Cardiac Surgery (SYNTAX) and Comparison of Two Treatments
for Multivessel Coronary Artery Disease in Individuals With
Diabetes (FREEDOM) trials'?. However, both studies used first-
generation drug-eluting stents (DES) that have worse outcomes than
second-generation DES**. Furthermore, limited data are available on
the outcomes of current-generation DES in multivessel stenting®®.
The current-generation Resolute™ zotarolimus-eluting stent
(R-ZES) (Medtronic, Minneapolis, MN, USA) has shown low
rates of long-term adverse clinical outcomes among unselected,
real-world populations, and similar outcomes to the XIENCE V®
(Abbott Vascular, Santa Clara, CA, USA) everolimus-eluting stent
(EES)™. We compared outcomes after multivessel vs. single-vessel
treatment with the R-ZES across the RESOLUTE Global Clinical
Trial Program. We also examined outcomes among patients with
multivessel treatment based on mean total stent length, number of

stents implanted per vessel, and diabetic status.

Methods

The RESOLUTE Global Clinical Trial Program includes
7,618 patients treated with R-ZES across 10 studies (Table 1).
The methods for these studies have been described previously.
Briefly, the RESOLUTE trial'®" was a first-in-man R-ZES
study conducted in Australia and New Zealand. RESOLUTE All
Comers'*'* was a randomised controlled trial comparing outcomes
with R-ZES to outcomes with the EES in a real-world all-comer
population in Europe. RESOLUTE International®"> was a world-
wide registry treating patients in a real-world all-comer popu-
lation with R-ZES; both RESOLUTE US'*'7 and RESOLUTE
Japan'® enrolled patients in line with the respective country’s
instructions for use. RESOLUTE US 38 mm' was a substudy of
RESOLUTE US that included patients who were appropriate for

a 38 mm R-ZES stent. RESOLUTE Asia included two cohorts,
the RESOLUTE Asia Dual Vessel cohort, which included patients
with at least two lesions in at least two different vessels®, and the
RESOLUTE Asia 38 mm cohort!**. Both the RESOLUTE China
Randomized Controlled trial* and the RESOLUTE China regis-
try?! were conducted in China in real-world populations. Among
the 7,618 patients enrolled in the RESOLUTE Global Clinical
Trial Program, most patients (72%) were enrolled in studies that
enrolled all-comer populations. All patients provided written
informed consent, and the protocols were approved by the institu-
tional review board or ethics committee at each site.

Baseline lesion characteristics were determined by an independ-
ent core laboratory in all studies except RESOLUTE International
and the RESOLUTE China Registry (that reported results based
on visual estimation). Follow-up was carried out in the clinic or
by telephone. Target lesion failure was defined as a composite of
cardiac death, target vessel myocardial infarction, and clinically
driven target lesion revascularisation (TLR). Target vessel myo-
cardial infarctions were defined as all myocardial infarctions not
clearly attributable to a non-target vessel. All myocardial infarc-
tions were adjudicated according to the extended historical defi-
nition®?. The studies contributing to this analysis used consistent
endpoint definitions. Study-specific clinical event committees
whose members were not directly involved in the study applied
these definitions to all suspected events. Data safety monitoring
boards were composed of non-interventional and interventional
cardiologists not directly involved in the study. Clinical event
committees and data safety monitoring boards were coordinated
by independent academic research organisations.

Statistical analysis

The analysis on multivessel vs. single-vessel treatment with R-ZES
in the RESOLUTE Global Clinical Trial Program was a post hoc
analysis. Patients with two or more vessels stented during the
index procedure were included in the multivessel cohort and were
compared with patients with a single vessel stented during the

Table 1. Study design, number of patients, and clinical follow-up completed in the RESOLUTE Global Clinical Trial Program.

RESOLUTE | RESOLUTE RESOLUTE
Inter-

trial  |All Comers . us
national

RESOLUTE
China RESOLUTE
randomised | China
controlled | registry
trial

RESOLUTE | RESOLUTE | RESOLUTE | RESOLUTE
US 38 mm | Japan trial | Japan SVS

RESOLUTE Asia

Study design Multicentre, | Multicentre, | Multicentre, | Multicentre, | Multicentre, | Multicentre, | Multicentre, | Multicentre, prospective, | Multicentre, | Multicentre,
prospective, | prospective, | prospective, | prospective, | prospective, | prospective, | prospective, |  observational (R-ZES) prospective, | prospective,
observational| randomised |observational|observational jobservational|observational|observational randomised | observational

(R-ZES) | controlled (R-ZES) (R-ZES) (R-ZES) (R-ZES) (R-ZES) controlled trial | (R-ZES)
trial (R-ZES (R-ZES vs. PES)
vs. EES)
Number of R-ZES patients 139 1,140 2,349 1,402 114 100 65 311 198 1,800

Patients with multivessel
treatment

0.0(0) | 25.1(286) | 14.0(330) | 10.4(146) | 35.1(40) | 8.0(8) 9.2(6)

63.3 (197) 222 (44) | 28.1(505)

Follow-up completed 5 years 5 years 3 years 4 years 3 years

38 mm cohort: 3 years 2 years 2 years
Dual-vessel cohort: 2 years

4 years 3 years

Results presented as % (n). R-ZES: Resolute zotarolimus-eluting stent




index procedure. Given the differences in baseline characteristics
between single-vessel and multivessel treatment, clinical outcomes
between these two groups were compared using a Cox regression
with propensity score adjustment. Specifically, propensity scores
were calculated using the following baseline covariates: age, sex,
history of smoking, current smoking, prior PCI, hyperlipidaemia,
diabetes mellitus, insulin-dependent diabetes mellitus, history
of hypertension, prior myocardial infarction, premature CAD in
a first-degree relative, prior CABG, reason for revascularisation,
vessel location, American Heart Association/American College of
Cardiology B2/C lesion class, moderate or severe calcification,
lesion bend less than or equal to 45°, Thrombolysis In Myocardial
Infarction (TIMI) 3 flow, pre-procedure reference vessel diameter,
pre-procedure minimal lumen diameter, pre-procedure diameter
stenosis, lesion length, number of lesions treated per patient, num-
ber of stents per patient, mean total stent length per patient, and
“complex patients”. (For pre-procedure reference vessel diameter,
minimal lumen diameter, diameter stenosis, if a patient had more
than one lesion treated, the smallest diameter was used). “Complex
patients” was defined as treatment of any of the following: bifur-
cation lesion, bypass graft, in-stent restenosis, acute myocardial
infarction (<72 hours), left ventricular ejection fraction <30%,
unprotected left main artery, >2 vessels stented, renal insufficiency
or failure (defined as creatinine >140 pmol/L), lesion length
>27 mm, >1 lesion per vessel, or lesion with thrombus or total
occlusion (defined as pre-procedure TIMI 0 flow). Then, for each
clinical outcome, a Cox regression model was performed with the
outcome as the dependent variable, and number of vessels (sin-
gle vs. multivessel) and propensity score as independent variables.

The cumulative incidence of events at three years was calcu-
lated using the Kaplan-Meier method and compared between the

Multivessel vs. single-vessel stenting with R-ZES

two study groups using the log-rank test. P-values <0.05 were
considered statistically significant. Analyses were performed using
SAS software version 9.1 or later (SAS Institute, Cary, NC, USA).

Results

Among the 7,618 patients treated with R-ZES in the RESOLUTE
Global Clinical Trial Program, 1,562 patients (3,445 lesions)
underwent multivessel treatment and 6,053 patients (6,741 lesions)
single-vessel treatment with R-ZES. The baseline patient charac-
teristics differed between the two groups (Table 2). Compared
with patients who underwent single-vessel stenting, patients who
received multivessel stenting often had more complex baseline
characteristics, including a higher prevalence of diabetes mel-
litus, and acute coronary syndrome, but had a lower prevalence
of hyperlipidaemia, family history of CAD, prior PCI, and prior
CABG. Compared with single-vessel treatment, multivessel treat-
ment was performed in more complex lesions, including more left
main and bifurcation lesions and smaller diameter reference ves-
sels (Table 3). Multivessel treatment involved more lesions treated
per patient, more stents implanted per patient, and a greater mean
total stent length per patient (Table 3).

Table 4 provides the three-year cumulative incidence of events.
As compared with single-vessel treatment, multivessel treatment
resulted in a similar incidence of target lesion failure (11.0% vs.
9.1%, adjusted p=0.986) (Figure 1A), or its components car-
diac death or target vessel myocardial infarction (6.7% vs. 5.7%,
adjusted p=0.793) (Figure 1B), and clinically driven TLR (5.1% vs.
4.4%, adjusted p=0.904) (Figure 1C). All-cause mortality was signi-
ficantly lower in patients who underwent multivessel treatment, but
there was no difference in cardiac death. Administration of dual
antiplatelet therapy in patients with multivessel vs. single-vessel

Table 2. Baseline characteristics of the study patients classified by type of treatment.

Baseline characteristic

Multivessel treatment
(N=1,562)

Single-vessel treatment
(N=6,053)

p-value

Age (yrs) 63.0+10.6 (1,562) 63.0+11.1 (6,053) 0.992
Male 78.4% (1,224/1,562) 74.7% (4,521/6,053) 0.003
History of smoking 55.2% (863/1,562) 58.0% (3,511/6,053) 0.050
Current smoker 26.5% (414/1,562) 26.4% (1,596/6,053) 0.913
Prior PCI 17.1% (267/1,562) 28.0% (1,697/6,053) <0.001
Hyperlipidaemia 56.5% (882/1,562) 63.8% (3,864/6,053) <0.001
Diabetes mellitus 33.5% (524/1,562) 29.6% (1,793/6,053) 0.003
Insulin-dependent 6.1% (96/1,562) 6.9% (420/6,053) 0.266
History of hypertension 70.7% (1,104/1,562) 71.0% (4,298/6,053) 0.799
Prior MI 30.0% (462/1,541) 29.0% (1,741/6,004) 0.449
History of premature CAD in a first-degree relative 24.0% (305/1,269) 30.5% (1,478/4,851) <0.001
Prior CABG 3.8% (60/1,562) 6.9% (420/6,053) <0.001
Indication for Stable angina 27.8% (410/1,473) 34.4% (1,915/5,567)
revascularisation 'y nqtaple angina 40.8% (601/1,473) 37.4% (2,082/5567) |
Myocardial infarction 29.7% (438/1,473) 24.9% (1,387/5,567)
Silent ischaemia 1.6% (24/1,473) 3.3% (183/5,567)

MI: myocardial infarction; PCI: percutaneous coronary intervention

Results presented as percentage (n/N) or meanzstandard deviation. CABG: coronary artery bypass grafting surgery; CAD: coronary artery disease;
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Table 3. Lesion characteristics of study patients classified by type of treatment.

Multivessel treatment Single-vessel treatment

(N=1,562 patients, 3,445 lesions) | (N=6,053 patients, 6,741 lesions)

€191-6091:21:/102 uonuansdjoiny MW

1608

Vessel Left anterior descending artery 37.9% (1,260/3,325) 47.8% (3,152/6,596)
location [ oft ¢ircumflex artery 29.2% (972/3,325) 21.1% (1,390/6,596)

Right coronary artery 30.4% (1,011/3,325) 28.8% (1,902/6,596) <0.001

Left main coronary artery 2.0% (67/3,325) 1.1% (71/6,596)

Bypass graft 0.5% (15/3,325) 1.2% (81/6,596)
ACC/AHA lesion class B2/C 67.2% (4,425/6,584) 68.0% (2,251/3,312) 0.453
Moderate/severe calcification 25.9% (854/3,300) 28.7% (1,881/6,559) 0.003
TIMI 3 flow 79.5% (2,633/3,311) 75.4% (4,966/6,583) <0.001
Complex patients* 57.6% (899/1,562) 44.0% (2,662/6,053) <0.001
Bifurcation 19.0% (295/1,556) 13.5% (808/5,982) <0.001
Pre-procedure reference vessel diameter (mm) 2.8+0.5 (3,205) 2.9+0.5 (6,414) <0.001
Pre-procedure minimal lumen diameter (mm) 0.7+0.5 (3,299) 0.6+0.5 (6,569) <0.001
Pre-procedure diameter stenosis (%) 75.6+17.4 (3,299) 77.8+16.6 (6,569) <0.001
Lesion length (mm) 18.3+11.3 (3,176) 18.2+11.2 (6,342) 0.615
Number of lesions treated per patient 2.3+0.6 (1,562) 1.1+0.3 (6,053) <0.001
Number of stents per patient 2.8+1.1 (1,562) 1.3+0.6 (6,053) <0.001
Total stent length per patient (mm) 57.8+28.6 (1,562) 26.7+15.2 (6,051) <0.001

Results presented as percentage (n/N) or meanz+standard deviation (N). *Definition of complex patients is provided in the Methods section.
ACC/AHA: American College of Cardiology/American Heart Association; TIMI: Thrombolysis In Myocardial Infarction

treatment was above 90% at 12 months (91.5% and 90.8%, p=0.453)
and below 50% at 24 months (48.5% and 47.2%, p=0.381) and
36 months (32.5% and 38.8%, p<0.001). The three-year cumula-
tive incidence of Academic Research Consortium (ARC) definite
or probable stent thrombosis in patients with multivessel or single-
vessel treatment was 1.2% vs. 0.9% (adjusted p=0.544) (Figure 1D).

Multivessel treatment required longer total stent length. Among
patients with multivessel treatment, when analysing total stent
length by tertiles, the total stent length was 29.2+6.5 mm in the
first tertile of patients (n=514), 46.88+4.86 mm in the second
tertile (n=532), and 79.3#24.1 mm in the third tertile (n=514).
Despite the long total stent length, the incidence of clinical
adverse events was low. The three-year cumulative incidence of
target lesion failure in the first, second, and third tertiles was 7.9%,
11.6%, and 13.4% (three-way p=0.015) (Figure 2), respectively;

cardiac death/target vessel myocardial infarction, 4.7%, 6.5%, and
8.7%, (three-way p=0.038); clinically driven TLR, 3.2%, 5.9%,
and 6.2% (three-way p=0.090); and ARC definite/probable stent
thrombosis, 1.0%, 0.6%, and 2.2% (three-way p=0.022).

Among patients with multivessel treatment, 33% required
>1 R-ZES stent in each target vessel. When compared with
patients who received only one R-ZES per vessel in the multives-
sel group, patients with >1 R-ZES implanted in at least one vessel
had a similar three-year cumulative incidence of target lesion fail-
ure (11.9% vs. 10.8%, p=0.549) (Figure 2) or its components car-
diac death or target vessel myocardial infarction (8.0% vs. 6.2%,
p=0.227) and clinically driven TLR (5.3% vs. 5.0%, p=0.224). The
ARC definite/probable stent thrombosis rate was, however, higher
in patients with >1 stent per vessel (2.6% vs. 0.8%, p=0.007).
Although the three-year cumulative incidence of stent thrombosis

Table 4. Three-year cumulative incidence of major adverse cardiac events among study patients classified by type of treatment.

Multivessel Single-vessel Hazard ratio with
p-value .

treatment treatment (log-rank test) p-value* [_lropensny score

(N=1,562) (N=6,053) adjustment (95% CI)
Target lesion failure 11.0% 9.1% 0.020 0.986 1.00 (0.80, 1.26)
All-cause death 4.0% 5.3% 0.111 0.053 0.72 (0.52, 1.00)
Cardiac death 2.7% 2.8% 0.998 0.472 0.85 (0.55, 1.31)
Target vessel myocardial infarction 4.3% 3.4% 0.061 0.853 1.04 (0.71, 1.51)
Cardiac death/target vessel myocardial infarction 6.7% 5.7% 0.084 0.793 0.96 (0.72, 1.29)
Clinically driven target lesion revascularisation 5.1% 4.4% 0.329 0.904 0.98 (0.70, 1.37)
Clinically driven target vessel revascularisation 7.3% 6.7% 0.725 0.507 1.10(0.83, 1.44)
ARC definite or probable stent thrombosis 1.2% 0.9% 0.338 0.544 0.80 (0.40, 1.63)
Results presented as percentages. *p-value in the Cox regression model is adjusted by propensity scores as defined in the Methods section.
ARC: Academic Research Consortium
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Figure 1. Three-year cumulative incidence of target lesion failure (A), cardiac death or target vessel myocardial infarction (B), clinically driven
target lesion revascularisation (C), and stent thrombosis (D) in multivessel vs: single-vessel treatment with the Resolute zotarolimus-eluting stent.

was higher among multivessel treatment patients with at least one
vessel with >1 R-ZES, the mean total stent length in these patients
was 77.7429.1 mm (among these same patients who also had
a stent thrombosis, mean total stent length was 84.24+53.1 mm).

In the multivessel treatment group, patients without (n=1,037) and
with (n=429) non-insulin-dependent diabetes mellitus had a similar
three-year cumulative incidence of target lesion failure (10.1% vs.
13.3%, p=0.094) (Figure 2, Figure 3A), cardiac death/target ves-
sel myocardial infarction (6.1% vs. 7.8%, p=0.186) (Figure 3B),

15 p=0.549

1.8%

Cumulative incidence of
target lesion failure (%)

g% 5% 11.6%

clinically driven TLR (4.8% vs. 6.1%, p=0.438) (Figure 3C), and
ARC definite/probable stent thrombosis (1.4% vs. 1.1%, p=0.382)
(Figure 3D). Also, patients with insulin-dependent diabetes mellitus
had similar outcomes to non-diabetic patients (Figure 3A-Figure 3D).

Discussion

Patients who underwent multivessel treatment (n=1,562) with
R-ZES in the RESOLUTE Global Clinical Trial Program
had a low three-year incidence of adverse clinical outcomes,

p=0.924
p=0.094

13.4% 13.3%

I 10]% I 99%

3-way p=0.015

Single R-ZES At least one
implanted  vessel with
per vessel >2 R-ZES
(N=1,177)  implanted

(N=383)
No. of stents per vessel

Tertile 1 Tertile 2 Tertile 3
29+6 mm A47+£5mm  79+24 mm
(N=514) (N=532) (N=514)

Tertiles by total stent length

Non-DM Non-IDDM IDDM
(N=1,037) (N=429) (N=96)

Status of diabetes mellitus

Figure 2. Three-year cumulative incidence of target lesion failure among patients with multivessel stent implantation with the Resolute
zotarolimus-eluting stent. DM diabetes mellitus; IDDM: insulin-dependent diabetes mellitus; R-ZES: Resolute zotarolimus-eluting stent
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including target lesion failure, cardiac death, target vessel myocar-
dial infarction, TLR, and ARC definite or probable stent thrombo-
sis. Although the rate of events significantly increased in parallel
to stent length, the overall incidence of these outcomes remained
low and was similar to that observed after single-vessel stenting
(n=6,053) after propensity score adjustment, supporting the use of
R-ZES to treat multivessel CAD. In addition, before propensity
score adjustment, there were no significant differences between
the two cohorts in terms of the three-year cumulative incidence
of cardiac death, target vessel myocardial infarction, or clinically
driven TLR. However, the composite three-year cumulative inci-
dence of target lesion failure was higher in multivessel treatment
before propensity score adjustment but not after (11.0% vs. 9.1%,
p=0.020, adjusted p=0.986, HR 1.00 [95% CI: 0.80-1.26]). Use
of dual antiplatelet therapy at three years was high in our analy-
sis both in patients who received multivessel and in those who
received single-vessel stenting (32.5% and 38.8%, respectively,
p<0.001), and was probably influenced by geographic variation.

Clinical outcomes among patients who underwent multivessel
stenting with R-ZES in our analysis were similar to those observed
with other second-generation DES. In a pooled analysis of SPIRIT
III and SPIRIT IV, among patients who underwent multivessel
stenting with EES (n=511), the one-year rate of target lesion failure
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was 6.0%°, similar to that observed with R-ZES in our analysis
(7.2%). Additionally, in the EXecutive RCT: Evaluating XIENCE V
in a Multi Vessel Disease (EXECUTIVE) trial, the one-year inci-
dence of clinically driven TLR after multivessel PCI with EES was
6.1%°, which is similar to that observed in our analysis with R-ZES
(2.9%). The three-year cumulative incidence of stent thrombosis
among patients who underwent multivessel and single-vessel PCI
with R-ZES in our study was low at 1.2% and 0.9%, respectively
(p=0.544). Post hoc analysis of the SPIRIT III trial patients who
underwent two-vessel PCI with the EES showed a two-year ARC
definite/probable stent thrombosis rate of approximately 4% (as com-
pared with ~1% among patients who underwent single-vessel PCI)*.

As anticipated, when patients in our study were classified by
mean total stent length, the third tertile had a higher risk for sub-
sequent events. Total stent length of DES has been shown to be
associated with an increased risk for stent thrombosis®?*, in-stent
restenosis®®, and TLR*, possibly because of stent underexpansion
over a long artery segment with decreasing diameter from proxi-
mal to distal. In our study, mean total stent length among the third
tertile was 79.3+24.1 mm, yet the three-year incidence of clinically
driven TLR in this patient subgroup was only 6.2%. In the j-Cypher
Registry, the mean stent length among the fourth quartile of patients
was 51.7+15.7 mm (n=2,184) and was associated with a three-year
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rate of TLR of 21% (as compared with 7.5% in the first quartile,
which had a mean total stent length of 17.4+1.6 mm [n=4,647])*.

In patients who underwent multivessel stenting in our analysis,
target lesion failure was similar among patients who received >1
R-ZES in at least one vessel as compared with those who received
only one R-ZES implanted in each treated vessel. However, the
three-year cumulative incidence of stent thrombosis was higher
among patients who received >1 stent per vessel. Mean total
stent length in these patients was 77.7429.1 mm; therefore, these
patients are mostly the same patients as those in the third tertile
by mean total stent length. Farooq et al* analysed outcomes in
patients with and without overlapping stents in the RESOLUTE
Global Clinical Trial Program and found no difference between
those with single and those with multiple stents per treated vessel.

The TWENTE (The Real-World Endeavor Resolute Versus
XIENCE V Drug-Eluting SteNt Study: Head-to-head Comparison
of Clinical Outcome After Implantation of Second Generation
Drug-eluting Stents in a Real World Scenario) trial randomised
1,391 real-world patients to R-ZES and XIENCE EES, and
included a high proportion of patients (24%) who received PCI for
multivessel treatment?’. Target vessel failure was similar in both
R-ZES and XIENCE arms at one year (8.2% vs. 8.1%, p=0.001
for non-inferiority)?” and three years (12.1% vs. 13.4%, p=0.50)*.
At three years, target vessel failure was also numerically similar in
all patients with dual-vessel stenting (main and side branch) treat-
ment of bifurcation lesions (13.4%, n=82) and in patients without
a bifurcation lesion (12.6%, n=1,021)%.

In the RESOLUTE Global Clinical Trial Program among patients
with multivessel stenting with R-ZES, there was no difference in
the three-year cumulative incidence of clinical outcomes between
patients with diabetes mellitus and those without diabetes mellitus.
These results are provocative, as diabetes mellitus continues to be
a risk factor even with current-generation DES*. However, a pre-
vious analysis of the RESOLUTE Global Clinical Trial Program
(including patients with single-vessel treatment with R-ZES) dem-
onstrated no difference in outcomes between patients without diabe-
tes mellitus and those with non-insulin-dependent diabetes mellitus;
however, the higher-risk patients with insulin-dependent diabetes
mellitus had a higher target lesion failure rate®. A similar finding
was seen in the FREEDOM trial that compared outcomes of patients
with multivessel CAD randomised to PCI or CABG, in which
patients with insulin-dependent diabetes mellitus had a higher rate
of major adverse cardiac events as compared with those not treated
with insulin, independent of the revascularisation strategy*>. More
recently, the Randomized Comparison of Coronary Artery Bypass
Surgery and Everolimus-Eluting Stent Implantation in the Treatment
of Patients with Multivessel Coronary Artery Disease (BEST) trial
randomised patients with multivessel coronary artery disease to sec-
ond-generation EES versus CABG and found CABG to be superior®.

In the light of the recent BEST trial, SYNTAX, and FREE-
DOM, CABG is still considered superior to PCI in subjects with
triple-vessel disease. It may be that a more “targeted” treatment
approach in haemodynamically significant vessels will result in

Multivessel vs. single-vessel stenting with R-ZES

further improvements in outcomes with PCI. The Comparison of
Fractional Flow Reserve-Guided Percutaneous Coronary Interven-
tion and Coronary Artery Bypass Graft Surgery in Patients With
Multivessel Coronary Artery Disease (FAME 3; ClinicalTrials.gov:
NCT02100722) trial is enrolling patients with multivessel disease,
who will be randomly assigned to fractional flow reserve-guided
PCI with the R-ZES or CABG. The study will be particularly impor-
tant to assess outcomes with the R-ZES in patients with three-vessel
disease randomised to PCI or CABG, many of whom will probably
have diabetes mellitus, including insulin-dependent diabetes mellitus.

Limitations

The present analysis is a post hoc analysis of trials not primarily
intended to investigate outcomes in multivessel vs. single-vessel
treatment or analyses specific to patients with multivessel treat-
ment. However, dual-vessel treatment was a pre-specified analy-
sis in several trials, and the majority of patients were enrolled in
all-comer studies. The RESOLUTE Global Clinical Trial Program
enrolled various populations from multiple countries, resulting in
truly global results, potentially applicable to different clinical prac-
tices and ethnic groups. However, differences in study design may
result in a possible source of heterogeneity between the single-ves-
sel and multivessel cohorts. Patients in all-comer studies, often with
more complex lesions, were more likely to undergo multivessel
treatment. Additionally, a selection bias of patients included in reg-
istries cannot be ruled out. Propensity score adjustment was used
to reduce the chance of such bias, but some bias could still exist.

Conclusions

Across the RESOLUTE Global Clinical Trial Program, multives-
sel stenting with R-ZES was associated with good clinical out-
comes during long-term follow-up. The rate of events significantly
increased in parallel to stent length; however, overall, results were
similar to those observed for patients who underwent single-ves-
sel treatment. These findings support the use of R-ZES in patients
with multivessel disease, including those with complex CAD.

Impact on daily practice

Data to support the use of second-generation DES for the treat-
ment of multivessel disease have been limited. This compar-
ison of multivessel stenting with single-vessel stenting using
R-ZES found that multivessel stenting provided comparable
safety and efficacy to those observed with single-vessel stent-
ing. However, long total stent length of DES has been asso-
ciated with higher rates of clinical events, which were also
observed in the current analysis. R-ZES offers an alternative to
CABG in complex patients with multivessel disease.
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