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Meta-Analysis of Long-Term Outcomes for Drug-Eluting Stents Versus Bare-Metal
Stents in Primary Percutaneous Coronary Interventions for ST-Segment Elevation
Myocardial Infarction.

Eric L. Wallace, DO?, Ahmed Abdel-Latif, MD?, Richard Charnigo, PhD, David J. Moliterno, MD?,
Bruce Brodie, MD¢, Rahul Matnani, MD?, and Khaled M. Ziada, MD**

The use of drug-eluting stents (DESs) in primary percutaneous coronary intervention
(PPCI) has shown early benefit over bare-metal stents (BMSs) in decreasing adverse
cardiac events. However, there are concerns regarding the increased risk of late and very
late stent thrombosis (ST) after DES use. With the paucity of ST events individual trials
may have been underpowered to detect significant differences. We sought to perform a
meta-analysis to evaluate the available literature examining the outcomes of DESs and
BMSs in PPCI after =3 years of follow-up. We analyzed 8 randomized clinical trials
(RCTs) and 5 observational studies comparing DESs to BMSs in PPCI. Clinical end-point
data were analyzed for RCTs and observational studies separately using random-effect
models. RCTs included 5,797 patients in whom first-generation DESs (sirolimus- or pacli-
taxel-eluting stents) were compared to BMS control arms. Patients receiving DESs had a
significantly lower risk of target lesion revascularization (odds ratio [OR] 0.48, confidence
interval [CI] 0.37 to 0.61), target vessel revascularization (OR 0.53, CI 0.42 to 0.66), and
accordingly major adverse cardiac events (OR 0.69; CI 0.56 to 0.84). Incidence of ST was
not different between groups (OR 1.02, CI 0.76 to 1.37). There was no significant difference
in mortality (OR 0.88, CI 0.68 to 1.12) or recurrent myocardial infarction (OR 0.97; CI 0.61
to 1.54). Among observational studies (n = 4,650) fewer studies reported on target lesion
revascularization and target vessel revascularization, but the trend remained in favor of
DESs. A small but statistically significant increase in ST was noted with DES use (OR 1.62,
CI 1.18 to 2.21) at =3 years of follow up, without evidence of recurrent myocardial
infarction. Those receiving DESs had a significantly lower mortality compared to those
receiving BMSs (OR, 0.65, 95% CI 0.53 to 0.80, p <0.001). In conclusion, this meta-
analysis of RCTs examining the long-term outcomes of first-generation DESs versus
BMSs in PPCI, DES use resulted in decreased repeat revascularization with no increase
in ST, mortality, or recurrent myocardial infarction. © 2012 Elsevier Inc. All rights
reserved. (Am J Cardiol 2012;109:932-940)




253 reports identified
by initial search

53 reports excluded
(review articles and editorials)

A
200 reports reviewed

159 reports excluded because the study question was not
| pertinent to the meta-analysis.

41 reports examined in detail

28 reports excluded:
- <3 years follow up (27 reports) ;
- partial report of an included study (1 report)

A 4

13 studies (8 RCTs and 5 cohorts)
included in the meta-analysis

Figure 1. Selection of trials for inclusion in meta-analysis.




Table 1
Clinical and angiographic characteristics of included studies

Study Year Total Number Type of Follow-Up Age (years), Women (%) Diabetics (%)
of Patients DES (years)* mean * SD

Randomized trials
DEDICATION'? 626 SES, PES 62 DES 9 DES
63 BMS 11 BMS
HORIZONS-AMI'"® 3,006 PES 60 DES 16 DES
59 BMS 15 BMS
MISSION!!® 310 59 + 11 DES 13 DES
59 + 12 BMS 7 BMS
PASEO!! 270 ; 63 = 15 DES 23 DES
62 + 17 BMS 26 BMS
PASSION?® 619 61 = 12 DES 10 DES
61 + 13 BMS 12 BMS
SESAMI'? 313 63 DES 18 DES
62 BMS 24 BMS
STRATEGY!® 175 62 DES 17 DES
63 BMS 12 BMS
TYPHOON'® 478 58 = 12 DES 16 DES
61 = 12 BMS 17 BMS
Observational studies
BASKET? 210 62+ 13 20 16 SES
21 BMS
Brodie et al® 1,463 NR NR 28 DES 20 DES
32 BMS 14 BMS*
Ishikawa et al'? 555 SES 3.6 DES 67 + 12 DES 29 DES 41 DES
5.0 BMS* 66 + 12 BMS 21 BMS 38 BMS
Kukreja et al'* 1,738 SES, PES 4.2 SES 59 + 12 SES 25 SES 12 SES
2.4 PES 60 + 12 PES 22 PES 10 PES
5.8 BMS* 58 + 12 BMS' 19 BMS 10 BMS
Park et al'® 2010 684 SES, PES 2.1 DES 62 + 13 DES 27 DES 28 DES
2.9 BMS 62 + 13 BMS 22 BMS 29 BMS

BASKET = Basel Stent Cost-Effectiveness Trial; DEDICATION = Drug Elution and Distal Protection in Acute Myocardial Infarction; NR = not reported;
PASEO = PaclitAxel or Sirolimus-Eluting stent versus bare metal stent in primary angioplasty; PASSION = Paclitaxel-Eluting Versus Conventional Stent in
Myocardial Infarction with ST-Segment Elevation; PES = paclitaxel-eluting stent; SES = sirolimus-eluting stent; SESAMI = Sirolimus-Eluting Stent Versus
Bare-Metal Stent in Acute Myocardial Infarction; STRATEGY = Single high-dose bolus TiRofiban versus Abciximab with sirolimus eluting sTEnt or Bare Metal
Stent in Acute Myocardial Infarction studY.

* Many trials listed event rates at a defined interval and mean = SD was not available.

*p < 0.05 cited by authors.




Study OR (random) Weight OR (random)

or sub-category 95% CI % 95% CI

Randomized Trials

DEDICATION 3 19/313 51/313 —_—
HORIZONS-AMI 12 202/2257 107/749 -
MISSION! 10 10/158 19/152 —_—
PASEO 1 11/180 19/90 —
PASSION 20 22/310 30/309 ——
SESAMI ¥7 11/157 21/156 —_—
TYPHOON ¢ 23/244 48/244 —
<&

Subtotal (95% Cl) 3619 2013

Total events: 298 (DES), 295 (BMS)
Test for heterogeneity: Chi? =8.76, df = 6 (P = 0.19), I =31.5%
Test for overall effect: Z = 5.82 (P < 0.00001)

Cohort Studies

Kukreja et al ** 60/1207 30/531 0.87 [0.56, 1.37]
Park et al 15 33/539 26/145 0.30 [0.17, 0.52]

Subtotal {95% Cl) 1746 676 0.52 [0.18, 1.48]

Total events: 93 (DES), 56 (BMS)
Test for heterogeneity: Chi? = 8.78, df = 1 (P = 0.003), I = 88.6%

Test for overall effect: Z=1.23 (P = 0.22)

01 02 0.5 2
Favors DES Favors BMS

Figure 2. Forest plot of unadjusted odds ratios (95% confidence intervals) for target lesion revascularization after primary percutaneous coronary intervention
in patients receiving drug-eluting stents compared to those receiving bare-metal stents. A significant decrease in target lesion revascularization is noted with
drug-eluting stents in randomized clinical trials (odds ratio 0.48, 95% confidence interval 0.37 to 0.61, p <0.001) but not in observational studies (odds ratio
0.52, 95% confidence interval 0.18 to 1.48, p = 0.22). DEDICATION = Drug Elution and Distal Protection in Acute Myocardial Infarction; PASEO =
PaclitAxel or Sirolimus-Eluting stent versus bare metal stent in primary angioplasty; PASSION = Paclitaxel-Eluting Versus Conventional Stent in
Myocardial Infarction with ST-Segment Elevation; SESAMI = Sirolimus-Eluting Stent Versus Bare-Metal Stent in Acute Myocardial Infarction.




Study OR (random) OR (random)

or sub-category 95%Cl 95%CI

Randomized Trials

DEDICATION 2 36/313 57/313
HORIZONS-AMI ¥ 441/22517 175/749
MISSION! 10 33/158 51/152
PASEQ 1 38/180 33/90
PASSION 0 56/310 66/309
SESAMI 7 20/157 33/156
STRATEGY 8 26/817 38/88

Subtotal (95% C1) 3462 1857

Total events: 650 (DES), 453 (BMS)
Test for heterogeneity: Chi?=7.30, df = 6 (P =0.29), 2= 17.8%
Test for overall effect: 2 = 4.58 (P < 0.00001)

01 02 05 1 2
Favors DES Favors BMS

Figure 3. Forest plot of unadjusted odds ratio (95% confidence intervals) for major adverse cardiac events after primary percutaneous coronary intervention in
patients receiving drug-eluting stents compared to those receiving bare-metal stents in randomized controlled trials. A significant decrease in major adverse cardiac
events is noted with drug-eluting stents in randomized clinical trials (odds ratio 0.67, 95% confidence interval 0.56 to 0.79, p <0.001). STRATEGY = Single
high-dose bolus TiRofiban versus Abciximab with sirolimus eluting sTEnt or Bare Metal Stent in Acute Myocardial Infarction studY. Other abbreviations as in
Figure 2.




OR (random) Weight OR (random)

Study
95% Cl % 95% Ci

or sub-category

Randomized Trials

DEDICATION 3 33/313 20/313
HORIZONS-AMI 1° 123/2257 48/749 —
MISSION! © 7/158 10/152 —_—
PASEO 11 15/180 11/90 i
PASSION 20 27/310 35/309 —
SESAMI 17 S/157 8/156 e — e}
STRATEGY 18 16/87 14/88 b—
TYPHOON 16 10/247 16/243 ——

o OO0 O0 O+

o

Subtotal (95% Cl) 3709 2100 L 3

Total events: 236 (DES), 162 (BMS)
Test for heterogeneity: Chi? = 8.31, df = 7 (P = 0.31), I? = 15.8%
Test for overall effect: Z = 1.04 (P = 0.30)

Cohort Studies

Brodie et al 5 28/368 139/1095 —a—
Ishikawa et al 12 12/361 13/194 |
Kukreja et al 14 153/1207 87/531 —
Park et al 15 70/539 29/145 BN
<&

Subtotal (95% CI) 2475 1965
Total events: 263 (DES), 268 (BMS)

Test for heterogeneity: Chi? = 1.89, df = 3 (P = 0.60), I = 0%
Test for overall effect: Z=4.11 (P < 0.0001)

L} Al
01 0.2 0.5
Favors DES Favors BMS

Figure 4. Forest plot of unadjusted odds ratios (95% confidence intervals) for mortality after primary percutaneous coronary intervention in patients receiving
drug-eluting stents compared to those receiving bare-metal stents. No decrease in mortality is seen with drug-eluting stents in randomized clinical trials (odds
ratio 0.88, 95% confidence interval 0.68 to 1.12, p = 0.30), but a decrease in mortality is noted with drug-eluting stents in observational studies (odds ratio
0.65, 95% confidence interval 0.53 to 0.80, p <0.001). Abbreviations as in Figures 2 and 3.




Study
or sub-category

OR (random)
95% CI

Weight
%

OR (random)
95% Cl

Randomized Trials

DEDICATION 13
HORIZONS-AMI 19
MISSION! 10
PASEO 1
PASSION 20
SESAMI 17
STRATEGY 18
TYPHOON 16

Subtotal (95% CI)

Total events: 146 (DES), 76 (BMS)

Cohort Studies

Leibundgut et al 2
Brodie et al
Ishikawa et al 2
Kukreja et al 14
Park et al 15

Subtotal (95% Cl)

Total events: 116 (DES), 92 (BMS)

5/313
103/2257
5/158
1/180
12/310
3/157
6/87
11/243

3705

Test for heterogeneity: Chi? = 3.07, df = 7 (P = 0.88), I* = 0%
Test for overall effect: Z=0.13 (P = 0.90)

13/138
39/368
2/361
41/1207
21/539

2613

10/313
31/749

3/152

1/90
10/309

2/156
7/88
12/235

2092

4/72
72/1095

0/194
10/531
6/145

2037

OO PO HFHO

-

Test for heterogeneity: Chi? = 1.62, df =4 (P = 0.81), = 0%
Test for overall effect: Z=2.98 (P = 0.003)

0.2 0.5 1 2
Favors DES Favors BMS

Figure 5. Forest plot of unadjusted odds ratios (95% confidence intervals) for stent thrombosis after primary percutaneous coronary intervention in patients
receiving drug-eluting stents compared to those receiving bare-metal stents. There was no significant difference in stent thrombosis between drug-eluting and
bare-metal stent randomized clinical trials (odds ratio 1.02, 95% confidence interval 0.76 to 1.37, p = 0.90), but there was a significantly higher incidence
of stent thrombosis with drug-eluting stents in registry trials (odds ratio 1.62, 95% confidence interval 1.18 to 2.21, p = 0.003). Abbreviations as in Figures
2 and 3.




Study OR (random) OR (random)
or sub-category 95% Cl 95% Cl

Randomized Trials

DEDICATION 3 9/313 15/313
HORIZONS-AMI ¥ 150/2257 47/749
MISSION! 1© 12/158 17/152
PASEO 1 15/180 12/90

PASSION 20 19/310 2/309
SESAMI 17 4/157 4/156
TYPHOON 1& 14/241 13/235

Subtotal (95% CI) 3616 2004

Total events: 223 (DES), 110 (BMS)
Test for heterogeneity: Chi? = 14.18, df = 6 (P = 0.03), P = 57.7%
Test for overall effect: Z=0.13 (P = 0.90)

Observational Studies

Brodie et al 59/368 106/1095
Ishikawa et al 12 2/361 0/194
Kukreja et al ¥4 64/1207 30/531
Park et al 15 26/539 11/145

Subtotal (95% Cl) 2475 1965

Total events: 151 (DES), 147 (BMS)
Test for heterogeneity: Chi? = 9.53, df = 3 (P = 0.02), I> = 68.5%
Test for overall effect: Z=0.36 (P = 0.72)

Al L] T L]
01 0.2 0.5 2
Favors DES Favors BMS

Figure 6. Forest plot of unadjusted odds ratios (95% confidence intervals) for recurrent myocardial infarction after primary percutaneous coronary intervention
in patients receiving drug-eluting stents compared to those receiving bare-metal stents. No significant decrease or increase in recurrent myocardial infarction
was noted with drug-eluting stents in randomized clinical trials (odds ratio 0.97, 95% confidence interval 0.61 to 1.54, p = 0.90) or cohort studies (odds ratio

1.11, 95% confidence interval 0.63 to 1.95, p = 0.72). Abbreviations as in Figure 2.
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Enrollment Centers and Inclusion Numbers

Multi-Center international trial
at 11 sites in 6 countries recruited
between September 2009 and January 2011
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Patient Flow

N
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| 1161 Patients with STEMI |

4 pts provided preliminary but
refused definite consent

1:1 randomization >

Biolimus-eluting stent (BES) Bare-metal stent (BMS)
575 Patients with 633 lesions 582 Patients with 649 lesions

11 lost to follow-up 11 lost to follow-up
4 refused follow-up 5 refused follow-up

560 patients followed-up 566 patients followed-up

at 1 year (97.4%) at 1 year (97.2%)




W euro

PCR Primary Endpoint — MACE

2012
@ 1 Year
101 1yr HR
3 0.49 (0.30-0.80)
S - £=0.008 BMS 8.7 %
X
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O
S
47 —r’_'_,_l—'_
- BES 4.3 %
>
O_ T T T T T T T T T T T T I
0 60 120 180 240 300 365
No at risk Days since index procedure

BMS 582 546 539 531 525 519 514
BES 575 543 541 540 537 534 530

Clinical outcomes were adjudicated by an independent and blinded CEC
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ZFCO% 2nd Endpoint — Cardiac Death

_ 1yrHR
0.81 (0.42-1.56)
_ P=0.53

4- BMS 3.5 %

27 BES 2.9 %

Cardiac Death (%)

0 60 120 180 240 300 365
No at risk Days since index procedure

BMS 582 558 556 551 549 545 542
BES 575 549 547 546 544 542 538

Clinical outcomes were adjudicated by an independent and blinded CEC
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19 1yr HR
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0 60 120 180 240 300 365
NG at risk Days since index procedure

BMS 582 548 545 539 538 534 530
BES 575 547 545 544 542 539 535

Clinical outcomes were adjudicated by an independent and blinded CEC
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FER 2nd Endpoint — ID-TLR

107 1yr HR
| |0.28(0.13-0.59)
8 P<0.001

BMS 5.7 %

Ischemia-driven TLR (%)
(@)}

BES 1.6 %

0 60 120 180 240 300 365

No at risk Days since index procedure

BMS 582 547 540 532 526 520 515
BES 575 543 541 540 537 534 530

Clinical outcomes were adjudicated by an independent and blinded CEC
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ARC Definite Stent Thrombosis

2012
. 1yr HR
X | 0.42(0.15-1.19)
7 4] P=0.10
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2
£ 17
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O_ T T | I I 1 T T I T I : |
0 60 120 180 240 300 365
No at risk Days since index procedure

BMS 582 547 545 540 538 534 481
BES 575 545 543 542 540 538 494

Clinical outcomes were adjudicated by an independent and blinded CEC
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Conclusion

The use of stents eluting biolimus from a
biodegradable polymer is more effective

and safe than bare metal stents in STEMI
patients undergoing primary PCl at one year.




LEADERS 4 years

STEMI subgroup analysis




LEADERS 4 years

STEMI subgroup analysis




Stratified Analysis of MACE @ 4 Years

SES RR (95%CI) Favors SES  p+* interaction

B —

ST elevation MI
Yes 15/135 32/140 0.45 (0.24 to 0.83)
[\ [6) 144/722 160/710 0.88 (0.70 to 1.10)

* P values for superiority
Stefanini G. et al., The Lancet, 2011

. . . 2 4
Ischinger et al., oral presentation, TCT 2011 D 0250 5050 5% &

.25




LEADERS-STEMI subgroup
MACE (cardiac death, MI, ci-TVR)

===BES—SES 1-year HR 2-year HR 3-year HR 4-year HR
0.401 (0.185-0.871) 0.397 (0.197 -0.8) 0.405 (0.212-0.775) 0.451 (0.244 -0.834)
25 7 P=0.021* P=0.0097* P=0.0063* P=O.'g1 1*

20 .r2"2 " 23.4%
— 19.6% —

15
o A11.9
g

— 11.5%

24
Months

Numbers
at risk

BES
SES

Windecker S., oral presentation, EuroPCR 2011
* p-values for superiority —————— @RI




LEADERS-STEMI subgroup
Cardiac death

—BES—SES 1-year HR 2-year HR 3-year HR 4-year HR
0.226 (0.049 -1.046) 0.252 (0.071-0.894) 0.31 (0.101 -0.95) 0.287 (0.095 -0.873)
25 1 P=0.0571* P=0.0329* P=0.0404* P=0.0279*

20

15

X

P —

24 30
Months

Numbers
at risk

* p-values for superiority

—E€RERR>—




LEADERS- STEMI subgroup
Myocardial infarction (Ml)

TBESTRER 1-year HR 2-year HR 3-year HR 4-year HR
25 - 0.436 (0.113-1.687) 0.506 (0.152-1.68) 0.401 (0.126 -1.279) 0.453 (0.157 -1.303)
P=0.2295* P=0.2656" P=0.1226* P=0.1417*

20

15

=

24
Months

Numbers
at risk

* p-values for superiority

—E€RERR>—




LEADERS- STEMI subgroup
clinically-indicated TVR

—BES —SES
1-year HR 2-year HR 3-year HR 4-year HR

25 - 0.42 (0.16-1.10) 0.52 (0.22-1.23) 0.49(0.22-1.08)  0.54 (0.25-1.17)
P=0.08* P=0.14* P=0.08* P=0.12*

10.4%
-
A58

6%

24
Months

Numbers
at risk

* p-values for superiority

—E€RERR>—




LEADERS - STEMI subgroup
Definite Stent thrombosis (ARC)

—BEST™SES  4.yearHR 2-year HR 3-year HR 4-year HR
o5 - 0.364 (0.116 -1.144) 0.454 (0.158-1.307) 0.454 (0.158 -1.307) 0.454 (0.158 -1.307)
P=0.0837* P=0.1431* P=0.1431* P=0.1431*

20

15

=

24
Months

Numbers
at risk

* p-values for superiority
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NOUVEAUTES TECHNIQUES (STENTS ET IDM)

1/ Maillage externe

(PET / 20 microns).
+++

- réduction des embolies distales.
2/ Avantages : - MACE a 6 mois 1.7 % (STEMI)
- MACE a30j 33% (PACQ)




NOUVEAUTES TECHNIQUES (STENTS ET IDM)

-SCAST®
* Indications : - SCA avec thrombus visible
- PAC




Choose a Self-Apposing® Stent! € STENTYS




FUTUR (STENTS ET IDM)

* 500 patients ReoPro Aspiration

* IDM anteérieurs arrives tot Gregg Stone Mike Gibson

1/ ReoPro IC in situ +++

- réduction de la taille de 'IDM (IRM / mesure a1
mois)
- Flux / Blush / réduction ST pas d’ effet.

2/ Thrombo-aspiration (Persistance de points
d’interrogation)

- Pas d’effet sur la taille de 'IDM.




FUTUR (STENTS ET IDM)

- toujours trés employés
- surtout chez les sujets agés

- cicatrisation plus rapide.

- augmentation de leur usage
- réduction des TVR

- trés recommandé chez :
* les jeunes

* les diabétiques (surtout ID)




