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ABSTRACT

Background: Long-term clinical impact of routine follow-up aorary angiography (FUCAG)
after percutaneous coronary intervention (PClei world clinical practice has not been
adequately evaluated yet.

Objectives: To evaluate long-term clinical impact of routind AG after PCI in daily clinical
practice in Japan.

Methods: In this prospective multicenter open-label randaditrial, patients who underwent
successful PCI were randomly assigned to routiggognaphic follow-up (AF) group, in which
patients were to receive FUCAG at 8- to 12-montard?Cl, or clinical follow-up alone (CF)
group. Primary endpoint was defined as a compositieath, myocardial infarction, stroke,
emergency hospitalization for acute coronary symdr,oor hospitalization for heart failure
during minimum of 1.5 years follow-up.

Results: Between May 2010 and July 2014, a total of 70@ep&t were enrolled in the trial
among 22 participating centers and were randonsigasd to AF group (N=349) or CF group
(N=351). During median 4.6 (inter-quartile ranget-8.2) years follow-up, the cumulative 5-
year incidence of the primary endpoint was 22.4%Hrgroup and 24.7% in CF group (hazard
ratio: 0.94, 95% confidence interval: 0.67-1.310H9). Any coronary revascularization within

the first year was more frequently performed ingkBup than in CF group (12.8% versus 3.8%,



log-rank P<0.001), although the difference betwibe? groups attenuated over time with

similar cumulative 5-year incidence (19.6% vers84%, log-rank P=0.92).

Conclusions: No clinical benefits were observed for routine FAL&after PCl and early

coronary revascularization rates were increaseddnwbutine FUCAG strategy in the current

trial.

ClinicalTrials.gov number, NCT 01123291.

KEY WORDS:. angiographic follow-up, percutaneous coronaryrirgstion, stent, and

prognosis.



CONDENSED ABSTRACT

Long-term clinical impact of routine follow-up carary angiography (FUCAG) after

percutaneous coronary intervention (PCI) in reallavolinical practice has not been adequately

evaluated yet. Between May 2010 and July 2014teh @b 700 patients were randomly assigned

to angiographic follow-up (AF) group (N=349) orratal follow-up alone (CF) group (N=351).

During median 4.6 (inter-quartile range: 3.1-5.8ass follow-up, the cumulative 5-year

incidence of a composite of death/myocardial irtfargstroke/acute coronary syndrome/heart

failure was 22.4% in AF group and 24.7% in CF grflog-rank P=0.70). In conclusions, no

clinical benefits were observed for routine FUCAft@aPCI.

ABBREVIATIONS

ACS = acute coronary syndrome

AMI = acute myocardial infarction

BMS = bare-metal stents

CABG = coronary artery bypass grafting

DES = drug-eluting stents

FUCAG = follow-up coronary angiography

HF = heart failure

IQR = inter-quartile range



ACCEPTED MANUSCRIPT

PCI = percutaneous coronary intervention

TLR = target-lesion revascularization



INTRODUCTION

In several previous studies, routine follow-up ¢@xy angiography (FUCAG) after

percutaneous coronary intervention (PCI) incredisedate of coronary revascularization, but

did not improve clinical outcomes. (1-4) Based loest study results, the current clinical

guidelines in the United States have already disdegl routine FUCAG even after PCI for left

main coronary artery (LMCA) disease, while the euatrclinical guidelines in Europe regarded

routine FUCAG after high-risk PCI as Class llb6j31owever, previous studies in the drug-

eluting stents (DES) era were conducted in theesaruf pivotal randomized trials of DES and

there have been no randomized clinical trial eailgdong-term clinical impact of routine

FUCAG after PCI in the real world clinical practiceluding high-risk patients for

cardiovascular events risk such as complex coromdeyy disease and acute myocardial

infarction (AMI) presentation. (3,7,8) The curreahdomized clinical trial, therefore, was

conducted to evaluate long-term clinical impactaftine FUCAG after PCI in real world

clinical practice in Japan, where routine FUCAGaRCI is still commonly performed as the

usual care. (4,9,10)

METHODS

Study Design and Patient Selection. Randomized evaluation of routine follow-up coronary

Angiography after percutaneous Coronary interventioal (ReACT) is a prospective



multicenter open label randomized trial comparimg toutine angiographic follow-up strategy
with the clinical follow-up alone strategy in dattlinical practice in Japan. In this all-comer
design trial, patients who underwent successful@lout planned staged PCI were enrolled
from 22 participating centers (List A in the Suppéntary Appendix) without any exclusion
criteria. The study protocol was approved by trstitutional review board at each participating
center. Written informed consent was obtained fedinthe study patients. The trial was

registered with ClinicalTrials.gov number, NCT01293.

Study Procedures. Patients were randomly allocated in a 1:1 ratimtdine angiographic
follow-up (AF) group or clinical follow-up (CF) gup. Randomization was performed before
hospital discharge after the index PCI and steatity centers and bare-metal stents (BMS) use.
In AF group, patients were planned to receive rufEUCAG at 8- to 12-month after the index
PCI, while in CF group, patients were planned teenee clinical follow-up only without routine
FUCAG. During follow-up, any physiological stregsts such as treadmill exercise test or stress
nuclear study were allowed to be performed, bubicary computed tomography angiography
was not allowed in both groups. Clinically indichteronary angiographic studies, such as those
for acute coronary syndrome (ACS), for recurrerfcangina, and/or for objective evidence of
myocardial ischemia, were allowed based on thesamtby the attending physicians.

Follow-up data were collected by the clinical resbhacoordinators belonging to the
9



participating centers, or to the academic researganization (Research Institute for Production

Development, Kyoto, Japan). Follow-up assessmeeats performed by means of hospital visit

or telephone contact with the patient and/or tiierrig physician at 1-year and at final follow-

up. Data collection for the final follow-up was d&al at February 1st, 2016, which was 1.5 years

after the last patient enroliment.

Primary and Secondary Endpoints. The primary endpoint was defined as a composite of

death, myocardial infarction (Ml), stroke, emergghospitalization for ACS, or hospitalization

for heart failure (HF) during the minimum of 1.5ays clinical follow-up after the index PCI.

The secondary endpoints included all-cause dealthsthdke, emergency

hospitalization for ACS, hospitalization for HF fiaite stent thrombosis, major bleeding, target-

lesion revascularization (TLR), clinically-drived.R, any coronary revascularization, and

clinically-driven coronary revascularization.

MI and stent thrombosis were defined accordingneoAcademic Research Consortium

definitions. (11) Stroke during follow-up was defthas ischemic or hemorrhagic stroke

requiring hospitalization with symptoms lasting #urs. ACS was diagnosed according to

clinical symptoms, electrocardiographic changespatible with acute myocardial ischemia,

and elevation of cardiac biomarkers. AMI (ST-segtrdeavation AMI and non—-ST-segment

elevation AMI) and unstable angina (UA) were digtirshed according to the presence or
10



absence of cardiac biomarker elevation. UA wasdidgtied only in the presence of the

angiographically evident culprit lesion. Hospitalion for HF was defined as hospitalization due

to worsening heart failure requiring intravenousgitherapy. Major bleeding was defined as

moderate or severe bleeding according to the Gldbktation of Streptokinase and Tissue

Plasminogen Activator for Occluded Coronary Arterf&USTO) classification. (12) TLR was

defined as either PCI or coronary artery bypasiigga(CABG) due to restenosis or thrombosis

of the target lesion that included the proximal digfal edge segments as well as the ostium of

the side branches. Only those lesions treatecedtrtte of the index PCI procedure were

regarded as target lesions. Any coronary revadeatson was defined as either PCI or CABG

for any reasons. A coronary revascularization veasiclered clinically indicated if one of the

following occurred: (1) a positive history of recurrent angina pectoris; (2) objective signs of

ischemia at rest (ECChanges) or during exercise test (or equivalent); (3) abnormal results of

any invasive functional diagnostic test (e.qg. fiawal flow reserve).

Adjudication of endpoint events by an independéintoal event committee (List. B in

the Supplementary Appendix) was conducted in alblinfashion regarding the assigned study

groups. Clinical outcomes are analyzed accordirtgeantention-to-treat principle.

Statistical Analyses. Categorical variables were expressed as numberafid)yere compared

with the chi-square test or Fisher’s exact teshtfboous variables were expressed as mean
11



value £ SD or median with inter-quartile range (jQRontinuous variables were compared

using the Student’s t-test or Wilcoxon rank sunt esed on their distributions. The cumulative

incidence of a clinical event was assessed by Kalplaier method and compared by log-rank

test. We developed the Cox proportional hazard inaderporating the random effect of center

to take the differences in management betweeritfasilnto consideration. The effect of routine

follow-up angiography for the primary endpoint veagressed by hazard ratio (HR) with its

95% confidence interval (Cl). As a subgroup analyseatment effect of routine angiographic

follow-up strategy relative to clinical follow-ugrategy was evaluated in several clinically

relevant subgroups including those patients wittbeies mellitus, restenotic lesion, LMCA

disease, chronic total occlusion lesion, bifuraat@sion, multivessel disease, total stent

length>= 40mm, and “post -hoc” high-risk group defi as having at least 1 high-risk features

such as LMCA disease, bifurcation lesion, multie¢sésease, and total stent length>= 40mm.

The trial was originally designed to enroll 330Qigats to ensure a power of 80% to

detect a 15% relative reduction of the primary emalprate at 3 year in AF group as compared

with that in CF group, in which the estimated pnignendpoint event rate was 25% at 3 year

based on the data from the j-Cypher registry.(18) @nrollment of study patients was started at

May 2010. In June 2014, however, the protocol wasraled to have a target enrollment of 700

patients with estimated median follow-up duratid® gears, because of slow enrollment

12



resulting in longer follow-up interval. The samglee calculation were based on an estimated

primary event rate of 47.7% in CF group, with a powf 80% to detect a relative reduction of

25% in AF group as compared with CF group for thenary endpoint, assuming 25% crossover

and lost to follow-up. Interim analysis was notfpened during the study period.

All statistical analyses were performed using JIMP(8AS Institute Inc, Cary, NC) and

SAS 9.4 (SAS Institute, Inc, Cary, NC) softward. ®ported P values were two-sided and P

values <0.05 were regarded as statistically sicgnift.

RESULTS

Study Population. Between May 2010 and July 2014, a total of 700epdsi were enrolled in

the trial among 22 participating centers and warnelomly assigned to AF group (N=349) or CF

group (N=351) (Figure 1). The 2 study groups wexriatced with regard to clinical,

angiographic, and procedural characteristics (Tapl&he study population reflected the real-

world clinical practice in Japan, including largeortions of patients with advanced age,

diabetes mellitus, prior PCI, multivessel diseas®] significant proportions of patients with

AMI presentation, target of bifurcation lesion, aacget of chronic total occlusion. Regarding

the PCI procedure, DES was used in 85% of patientshom second-generation DES was used

in 89% of patients (Table 1).

FUCAG during the first year including those duelioical reasons were actually
13



performed in 298 patients (85.4%) in AF group, and2 patients (12.0%) in CF group. Median

time to FUCAG in patients receiving FUCAG withinygar after index PCIl was 287 (IQR: 253-

322) days in AF group (N=298/349), and 235 (IQR4-2B9) days in CF group (N=42/351). In

the AF group, 21 patients (7%) underwent coronagi@graphy due to clinical reasons. In the

CF group, the reasons for coronary angiographyimitie first year included 6 patients (14%)

for ACS, 25 patients (60%) for recurrence of angBhpatients (14%) for other clinical reasons

and 5 patients (12%) without any clinical reasamtfgcol violation) (Figure 1). Non-invasive

physiological stress tests such as treadmill eger@st and stress nuclear study were more often

performed in CF group than AF group within thetfysar after PCl (33.6% and 25.2%, P=0.01),

and during the entire follow-up period (52.7% adl46, P<0.001).

Clinical Outcomes. Median follow-up duration after the index PCI wa8 4QR: 3.1-5.2) years

in the entire study population (AF group: 4.5 [ICB1-5.2], and CF group: 4.6 [IQR: 3.1-5.2],

P=0.87). Clinical follow-up rate was 98.6% at 14yaad 95.5% at 3-year (277 eligible patients)

in AF group, and 99.4% at 1-year and 96.2% at 3-(&#0 eligible patients) in CF group. The

cumulative 5-year incidence of the primary endpueias 22.4% in AF group and 24.7% in CF

group (HR: 0.94, 95%CI: 0.67-1.31, P=0.70) (Tabknd Figure 2).

The cumulative 5-year incidences of the individe@iponents of the primary endpoint

such as all-cause death, MI, stroke, emergencyitadization for ACS, and hospitalization for
14



HF were also not significantly different betweer tiF and CF groups (Table 2). The

cumulative 5-year incidence of major bleeding wias aot different between the 2 groups

(Table 2).

TLR within the first year after the index PCl waerformed more frequently in AF group

than in CF group (7.0% versus 1.7%, log-rank P<D.QBigure 3A and Supplementary Figure

1A). However, the cumulative 5-year incidence oRTib AF group was not significantly

different with that in CF group (10.4% versus 8.30f-rank P=0.12) (Table 2 and Figure 3A).

Any coronary revascularization within the first yedter the index PCI was also more frequently

performed in AF group than in CF group (12.8% ver318%, log-rank P<0.001) (Figure 3B).

However, any coronary revascularization beyonditeeyear after the index PCIl was more

frequently performed in CF group than in AF groapd the difference in any coronary

revascularization between the 2 groups attenuatedtone with similar cumulative 5-year

incidence (19.6% versus 18.1%, log-rank P=0.92bl@ 3, Figure 3B, and Supplementary

Figure 1B).

Regarding the subgroup analyses, there was noisag interaction between the

subgroup factors and the effect of AF relative Fodd the primary endpoint (Figure 4).

DISCUSSION

The main findings of the current trial were asdulf; 1) Routine FUCAG after PCI did not
15



provide any clinical benefits as compared withicihfollow-up alone; 2) Increased 1-year rate

of repeat coronary revascularization with routingiagraphic follow-up attenuated with long-

term follow-up.

Previous randomized trials in balloon angioplast8MS era and non-randomized

studies in DES era consistently reported that neuiUCAG increased repeat coronary

revascularization, but did not reduce major advesesdiac events, although the rate of Ml was

slightly lower in angiographic follow-up than inimical follow-up alone in the substudies of the

Balloon Angioplasty and Anticoagulation Study (BAR&hd the TAXUS-IV trial. (1-3,7,8)

However, the impact of routine FUCAG for high-rigitients in real world practice has not been

fully evaluated, because all the previous studieBitded patients with relatively low-risk profile

in terms of comorbidity and lesion complexity. Gass S et al. reported that the presence of

restenosis at FUCAG after PCl was predictive okdrymortality in their cohort of 10,004

patients with routine FUCAG.(14) However, as ththats correctly stated in their article, the

understanding of a potential role for routine fallap angiography was beyond the scope of

their study. According to the findings of the cuntrérial, which included high-risk patients in

real clinical practice, routine FUCAG did not prdeiany clinical benefit including preventive

effect of MI. Routine FUCAG after PCl is still conemly performed as the usual care in Japan

without assured evidence of clinical benefit. (#09,Considering the invasive nature of coronary
16



angiography and increased medical expenses, rdetdi@AG after PCl would not be allowed as

the usual clinical practice, unless patients haeaimrent symptom or objective evidence of

ischemia. On the other hands, there was no exéesh/erse clinical events with routine

angiographic follow-up strategy except for the eaged rate of 1-year repeat coronary

revascularization. Therefore, the scheduled angpgc follow-up would still be acceptable in

the first-in-man coronary device trials, or as mechanistic sub-study in the pivotal coronary

device trials.

“Oculostenatic reflex” phenomenon, which meansoary revascularization for

angiographic stenosis without objective evidencisdiemia, was reported as a negative aspect

of routine FUCAG, which resulted in approximatelyo®d higher rate of repeat coronary

revascularization as compared with clinical follaw-alone in several previous studies. (1-3) In

the substudy of the SPRIT lll trial evaluating neweneration DES, however, the cumulative

incidence of repeat coronary revascularization massignificantly different between routine

FUCAG and clinical follow-up alone in 3-year clialdollow-up (12.4% versus 11.3%, log-rank

P=0.45). (8) Consistent with the results of the BRR trial, long-term risks for TLR and any

coronary revascularization were not significantifyedent between AF and CF groups in the

current trial. Despite the 3-fold higher 1-yeaeraf TLR and any coronary revascularization in

AF group, this large difference gradually attendatath long-term follow-up in the current trial.
17



Annual 1.7% rate of late TLR beyond 1 year aftet iACCF group, which resulted in the

attenuation of the difference in TLR between tlggdups, was consistent with the annual 2.0-

2.2% rate of late TLR beyond 1-year reported istfiand newer-generation DES studies.

(15,16) On the other hands, the relatively low8g®annual rate of late TLR in AF group might

suggest that many of the lesions with late TLR khgZoup actually had early restenosis within

1-year. Late TLR is one of the unsolved issuememporary PCI using DES. It would be a

clinically relevant question whether the fully lesprbable coronary scaffold could overcome the

late adverse events related to the target-lesien edmplete resorption of the scaffold. (17) The

other possible reason for the attenuation of thedsen group difference in the coronary

revascularization rate during long-term follow-upsahigher rate of coronary revascularization

for new lesions or progression of non-target lesionCF group. The lesions treated at the time

of FUCAG might anyway undergo clinically-driven escularization with long-term follow-up,

even if not detected by FUCAG within 1-year.

Limitations. The current trial has several limitations. Fireg turrent trial was underpowered

to detect modest differences in the primary endpdhire to the reduced final sample size and the

actual event rate lower than anticipated, althahghsize of the present study was similar to the

previous studies. Therefore, the current trial ltasight be “inconclusive” rather than

“negative”, warranting future larger-scale studiéstthermore, we were unable to address the
18



role of routine angiographic follow-up in the higkk subgroups such as left main or multivessel

coronary artery disease. Future dedicated studeesaranted to evaluate the role of routine

angiographic follow-up in these high-risk subsdtpatients. Second, slow patient enrollment

might indicate patient’s selection bias that woptdentially influence the study results. Finally,

because patient demographics, practice patterhgling the indication of coronary

revascularization, and clinical outcomes in Japay be different from those outside Japan,

generalizing the present study results to populatmutside Japan should be done with caution.

CONCLUSIONS

No clinical benefits were observed for routine FU& After PCI and early revascularization

rates were increased within this approach in tmeeatitrial. Thus, routine FUCAG cannot be

recommended as a clinical strategy. However, thegmt study was underpowered to detect

modest benefits (or harm) of routine FUCAG, andéasscale trials (especially in high-risk

patients) are warranted to definitively address issue.

19



PERSPECTIVES

WHAT ISKNOWN?

Routine follow-up coronary angiography (FUCAG) afpercutaneous coronary intervention

(PCI) could not improve clinical outcomes but iraged the rate of coronary revascularization

due to “Oculostenotic reflex” in the previous segliHowever, there have been no randomized

clinical trial evaluating clinical impact of rouenFUCAG after PCI in the real world clinical

practice including high-risk patients for cardiogalar events risk.

WHAT ISNEW?

In this trial which included large proportion ofghirisk patients for cardiovascular events risk in

daily clinical practice in Japan, no clinical betsefvere observed for routine FUCAG after PCI

and early revascularization rates were increasédmthis approach.

WHAT ISNEXT?

Future larger-scale trials (especially in high-fgkients) are warranted to definitively address

the role of routine FUCAG after PCI in high-riskxsets such as left main or multivessel

coronary artery disease.
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FIGURE LEGEND

Figure 1. Study flow chart

AF indicates angiographic followp; CF, clinical follow-up; FUCAG, follow-up coronary

angiography; and ACS, acute coronary syndrome.

Figure 2. Cumulative incidence of the primary endpoint

AF indicates angiographic followp; CF, clinical follow-up; ACS, acute coronary syndrome;

and HF, heart failure.

Figure 3. Cumulative incidence of (A) target-lesion revascularization and (B) any coronary

revascularization

AF indicates angiographic followp; and CF, clinical follow-up.

Figure 4. Subgroup analysesfor the effect of AF relative to CF on the primary endpoint

The “post-hoc” high-risk subgroup was defined agrigat least 1 high-risk feature such as

LMCA disease, bifurcation lesion, multivessel dssaand total stent length>= 40mm.

AF indicates angiographic followp; CF, clinical follow-up; CTO=chronic total occlusion;

LMCA=left main coronary artery.
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Table 1 Baseline Clinical, Angiographic, and PragatiCharacteristics, and Medications

AF group CF group
(N=349) (N=351)
Clinical characteristics
Age - years 68.9+10.0 68.2+9.1
Male sex 260 (75%) 291 (83%)
Body mass index 24.313.4 24.243.2

Hypertension
Diabetes mellitus
Dyslipidemia
eGFR - ml/min/1.73m
eGFR<30 ml/min/1.73fmnot on hemodialysis
Hemodialysis
Current smoker
Prior myocardial infarction
Prior percutaneous coronary intervention
Prior coronary artery bypass grafting
Prior stroke
Past history of heart failure
Atrial fibrillation
Clinical characteristics
Stable coronary artery disease
Unstable angina
Acute myocardial infarction
Peripheral artery disease
Malignancy
Angiographic and procedural characteristics
Multivessel disease
Target-vessel location
LMCA
LAD
LCX
RCA
Bypass graft
Target of STEMI culprit lesion

256 (73%)
144 (41%)
268 (77%)
65.9+21.7
6 (1.8%)
13 (3.7%)
62 (18%)
60 (17%)
105 (30%)
9 (2.6%)
25 (7.2%)
18 (5.2%)
19 (5.4%)

222 (64%)
56 (16%)
71 (20%)
43 (12%)
57 (16%)

145 (42%)

15 (4.3%)
194 (56%)
98 (28%)
123 (35%)
3 (0.9%)
62 (18%)

279 (79%)
169 (48%)
280 (80%)
66.1+21.7
5 (1.5%)
12 (3.4%)
65 (19%)
65 (19%)
121 (34%)
(22%)
36 (10%)
23 (6.6%)
28 (8.0%)

(83%)

62 (18%)

67 (19%)

41 (12%)
38 (11%)

153 (44%)

13 (3.7%)
196 (56%)
87 (25%)
126 (36%)
3 (0.9%)
51 (15%)



Target of bifurcation lesion
Target of chronic total occlusion
Target of restenosis lesion
Number of treated lesions per patient
Number of stents used (per patient)
Total stent length - mm (per patient)
Drug-eluting stents use

First-generation drug-eluting stents

Second-generation drug-eluting stents
Bare metal stents use
M edications

Aspirin

Thienopyridine

Cilostazole

Statins

ACE-I/ARB

Beta blockers

Calcium channel blocker

120 (34%)
21 (6.0%)
25 (7.2%)

1.29+0.57
1.54+0.94
32.9+23.9

298 (85%)

33 (11%)
265 (89%)
53 (15%)

348 (99.7%)
345 (99%)
8 (2.3%)

288 (83%)

207 (59%)
124 (36%)
133 (38%)

107 (30%)
15304)

25 (7.1%)
84055
D4k
5320.8

299 (85%)
34 (11%)
265 (89%)

52 (15%)

345 (98%)
347 (99%)
12 (3.4%)
290 (83%)
213 (61%)
158 (45%)
144 (41%)

Nitrates 76 (22%) 78 (22%)
Warfarin 19 (5.4%) 23 (6.6%)
Proton pump inhibitor 184 (53%) 167 (48%)
H2 blocker 46 (13%) 53 (15%)

Continuous variables are presented as mean * sthddaiation, and categorical variables as
number (percentage).

eGFR indicates estimated glomerular filtration saleMCA, left main coronary artery; LAD,
left anterior descending coronary artery; LCX, leftcumflex coronary artery; RCA, right
coronary artery; STEMI, ST-segment—elevation mydigdr infarction; ACE-I,
angiotensin-converting enzyme inhibitor; AR&)giotensin receptor blockers; and H2 blocker,

Histamine type-2 receptor blockers.



Table 2. Long-term (5-year) Clinical Outcomes

AF group CF group HR(95%Cl)  Pvaue
(N=349) (N=351)
Number of patients with Number of patients with
at least 1 event at least 1 event
(Cumulative 5-year incidence) (Cumulative 5-year incidence)
Primary Endpoint
Death/M1/Stroke/ACS/HF 65 (22.4%) 70 (24.7%) 0.94 (0.67-1.31) 0.70
Secondary Endpoint
All-cause death 30 (10.8%) 37 (12.5%) 0.81 (0.50-1.31) 0.39
Ml 6 (2.7%) 9 (3.6%) 0.66 (0.24-1.86) 0.43
Stroke 11 (3.5%) 12 (4.2%) 0.92 (0.41-2.08) 0.84
Emergency hospitalization for ACS 24 (9.0%) 16 (6.3%) 1.50 (0.79-2.82) 0.21
Hospitalization for heart failure 14 (4.3%) 15 (6.0%) 0.91 (0.44-1.88) 0.79
Definite stent thrombosis 0 (0%) 2 (0.7%) - 0.16
Major bleeding 9 (3.3%) 14 (5.3%) 0.63 (0.27-1.45) 0.28
Target lesion revascul arization 34 (10.4%) 23 (8.5%) 1.51 (0.89-2.57) 0.12
Clinicaly-driven 19 (5.9%) 21 (7.9%) 0.89 (0.48-1.66) 0.72
Any coronary revascularization 63 (19.6%) 49 (18.1%) 1.36 (0.93-1.97) 0.11
Clinicaly-driven 47 (15.1%) 46 (16.8%) 1.02 (0.68-1.53) 0.94

Number of patients with at least 1 event was evaluated during the entire follow-up period, while

the cumulative incidence was estimated at 5-year.

HR indicates hazard ratio; and ClI, confidence interval; MI, myocardia infarction; ACS, acute

coronary syndrome; and HF, heart failure.



Figure 1

Study Population
700 patients were enrolled in 22 PCI centers
between May 2010 and July 2014

4 )
Angiography Follow-up Randomized Clinical Follow-up

(AF: N=349)

1:1 (CF: N=351)

FUCAG within 1 year:
42 (12.0%)

- 6 (14%) for ACS

- 25 (60%) for recurrence of angina

- 6 (14%) for other clinical reasons

- 5 (12%) without clinical reason
(protocol violation)

FUCAG within 1 year:
298 (85.4%)

-7 (2%) for ACS

- 12 (4%) for recurrence of angina

- 2 (1%) for other clinical reasons

- 277 (93%) for protocol defined study

Intention-to-Treat (ITT) Analysis

Median clinical follow-up Median clinical follow-up

4.5 (3.1-5.2) years 4.6 (3.1-5.2) years



Figure 2 Death/Ml/Stroke/ACS/HF
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Interval (Days)
Interval 0day 30 days 1 year 2 years 3 years 4 years 5 years
AF group
N of patients with at least 1 event 2 31 36 49 54 64
N of patients at risk 349 347 313 296 243 182 96
Cumulative incidence 0.6% 8.9% 10.4% 14.6% 16.6% 22.4%
CF group
N of patients with at least 1 event 0 18 28 42 56 67
N of patients at risk 351 351 331 303 247 175 90

Cumulative incidence 0% 5.1% 8.0% 12.6% 18.4% 24.7%




Figure 3A

Target Lesion Revascularization
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Interval (Days)
Interval 0day 30 days 1 year 2 years 3 years 4 years 5 years
AF group
N of patients with at least 1 event 0 24 26 29 30 32
N of patients at risk 349 348 317 297 245 180 101
Cumulative incidence 0% 7.0% 7.6% 8.6% 9.0% 10.4%
CF group
N of patients with at least 1 event 0 6 9 16 20 23
N of patients at risk 351 351 335 310 254 181 98
Cumulative incidence 0% 1.7% 2.6% 5.0% 6.7% 8.5%




Figure 3B

Any Coronary Revascularization
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Interval 0day 30 days 1 year 2 years 3 years 4 years 5 years
AF group
N of patients with at least 1 event 0 44 49 55 58 61
N of patients at risk 349 348 297 275 221 164 93
Cumulative incidence 0% 12.8% 14.3% 16.4% 17.8% 19.6%
CF group
N of patients with at least 1 event 1 13 24 34 41 48
N of patients at risk 351 350 328 295 239 165 89
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Figure 4

Subgroups N (AF/CF) HR(95%Cl) P value '";e\r,zlcljig”
Diabetes mellitus Yes 144/169 0.80(0.48-1.31) 0.37

No 205/182 1.14 (0.71-1.84) 0.58 o2
Restenotic lesion Yes 30/30 —1o— 1.36 (0.52-3.58) 0.53

No 319/321 0.88 (0.61-1.27) 0.49 038
LMCA disease Yes 15/13 —— 0.34 (0.08-1.42) 0.14

No 334/338 3 2 0.99 (0.70-1.41) 0.97 o1
CTO Yes 2115 ——1 0.31(0.06-1.72) 0.18

No 328/336 0.99 (0.70-1.40) 0.95 o1
Bifurcation lesion Yes 120/107 0.82(0.47-1.45) 0.50

No 229/244 0.98 (0.65-1.50) 0.93 ooz
Multivessel disease Yes 69/64 0.93(0.47-1.84) 0.84

No 280/287 0.93 (0.63-1.37) 0.71 099
Stent length>=40mm Yes 96/91 0.76 (0.44-1.32) 0.33

No 253/260 1.07 (0.70-1.65) 0.75 029
High-risk group Yes 176/154 0.86 (0.55-1.34) 0.50

No 173/197 0.97 (0.58-1.62) 0.90 o
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Supplementary Figure Legends

Supplementary Figure 1A: Cumulative incidences of target-lesion revascularization between 1 and 5

years by the 1-year landmark analysis.

AF= angiographic follow-up, and CF=clinical follow-up

Supplementary Figure 1B: Cumulative incidences of any coronary revascularization between 1 and 5

years by the 1-year landmark analysis.

AF= angiographic follow-up, and CF=clinical follow-up
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