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N Engl J Med 2013; 368:254-65
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Progress in Metallic DES Technology

Stefanini, Taniwaki, Windecker. Heart 2013, online ahead of print
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Pathological Healing Response to
Implantation of Early Generation DES

Inflammation and Vessel Remodeling
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Human Pathology of New Generation EES
Compared With Early Generation SES and PES

Otsuka F et al. Circulation 2014; 129:211-223.
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Arterial Healing After Coronary Stents Implantation

Stefanini G, Holmes D. N Eng J Med 2013;368:254-65
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Mortality and Repeat Revascularization with
Early Generation DES versus Bare Metal Stents

Stettler C et al. Lancet 2007;370:937-48
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New Generation DES Improved Efficacy

Target Lesion Revascularization

Everolimus-Eluting Stents

vs. Sirolimus-Eluting Stents

Biodegradable Polymer DES
vs. Sirolimus-Eluting Stents
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Stefanini G et al. Eur Heart J 2012; 33, 1214-1222

BP OP Hazard Ratio (95% Cl)
Trial No. of patients with event/total no. Target Lesion Revascularisation
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Safety and Efficacy of DES vs BMS

Stefanini G et al. Lancet 2013; 382(9908):1879-88

Target Lesion Revascularization
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Years after percutanous coronary intervention
Number at risk

Bare-metal stents 1108 398 710 457
Early-generation DES 4171 3764 3113 1955
Newer-generation DES 62783 5217 3307 1951

11,557 Women enrolled into 26 Randomized Trials between 2000 and 2013
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Cumulative Incidence of stent thrombosis (%)
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Safety and Efficacy of DES vs BMS in Women

Cumulative incidence (%)

Number at risk
Bare-metal stents
Early-generation DES
Newer-generation DES

Stefanini G et al. Lancet 2013; 382(9908):1879-88
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11,557 Women enrolled into 26 Randomized Trials between 2000 and 2013



Stent Thrombosis With Everolimus-Eluting
Stents and Bare Metal Stents

A Network Meta-Analysis

Palmerini T et al. Lancet 2012; 379:1393-402

log (odds ratio) SE Weight Odds ratio IV,
random, 95% Cl

(A) Definite thrombosis
Direct estimate —1-427 0-519 32:4% 0-24 (0-09-0-66) —l—
Indirect estimate ~-1-421 0-359 67-6% 0-24 (0-12-0-49) {
Total (95% Cl) 100-00%  0-24(0-14-0-43) ‘
Test for overall effect 7=4-82 (p<0-00001)
(B) Definite or probable thrombosis
Direct estimate -0-968 0-377 39-4% 0-38 (0-18-0-80) ——
Indirect estimate 1122 0304  60-6% 0-33(0-18-0-59) —.—
Total (95% Cl) 100-00%  0-35(0-22-0-55) ’

Test for overall effect 7=4-48 (p<0-00001)
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DES vs. BMS Iin Large Coronary Arteries

Kaiser Cet al. N Eng J Med 2010; 363:2310-9

Large Investigator-Driven Trial: BASKET-PROVE
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Safety and Efficacy of DES vs BMS in Women

Stefanini G et al. Lancet 2013

Death or Myocardial Infarction
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. Years after percutaneous coronary intervention
Number at risk

Bare-metal stents 1108 998 322 544
Early-generation DES 4171 3788 3191 2019
Newer-generation DES 6278 5210 3379 2008

11,557 Women enrolled into 26 Randomized Trials between 2000 and 2013



Diabetes
Mellitus

Vascular
Biology

Coronary

Stent Choice

Safety

Sijle:1aY



Strategies for Multivessel Revascularization
in Patients with Diabetes — the FREEDOM Trial

Farkouh ME et al. N Engl J Med 2012; 367:2375-84.
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FREEDOM
TRIAL

Farkouh ME et al.
N Engl J Med 2012

32,966 patients
assessed

1,900 patients
randomized

= 5.6% Generalisability?

Anticipated difference
In outcome between
PCIl and CABG

- RR 23%

146 patients lost to
follow-up/withdrew
=4.4%

32,966 Patients were screened for eligibility

3,309 were eligible
|
|
1,409 did not consent 1.900 consented
| |
053 Randomized to PCUDES* 947 Randomized to CABG*
5 underwent CABG , 1_3 underwelnt PCIDES
3 withdrew prior to procedure 26 withdrew prior to procedure

3 died prior to procedure 3 died plric-r to procedure
3 underwent neither PCI/DES or CABG 7 underwent neither PCI/DES or CABG

16 withdrew post-procedure 36 withdrew post-procedure
43 were lost to follow-up 51 were lost to follow-up




FREEDOM TRIAL — PATIENT FLOW

Farkouh ME et al. N Engl J Med 2012; 367:2375-84

1800 patients enrolled
897 randomly assigned to CABG 903 randomily assigned to PCl
| 40 withdrew consent 7 withdrew consent
8 lost to follow-up § lost to follow-up
b J h
849 remained in the study* 891 remained in the study*
at 1year at 1year
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9 2 —| 33 lost to follow-up/other 16 lost to follow-up/other 3 2
1 early follow-up 0 early follow-up
v v
805 remained in the study* i i 871 remained in the study*
at Gyears i i at Gyears
897 analysed 4--: :--h 903 analysed




FREEDOM TRIAL — MORTALITY

Farkouh ME et al. N Engl J Med 2012; 367:2375-84
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Sensitivity Analysis - Mortality

All non-evaluable

All non-evaluable

patients patients
having survived having died
PCI 118 177
CABG 86 173




FREEDOM TRIAL — STROKE OVER TIME

Farkouh ME et al. N Engl J Med 2012; 367:2375-84
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CABG vs PCI — RISK OF STROKE

Palmerini T et al. J Am Coll Cardiol 2012
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Adverse Cerebral Outcomes After
Coronary Artery Bypass Surgery

Roach et al. N Engl J Med 1996;335:1857-63
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Type Il neurologic deficit: deterioration of intellect or seizures

10 - 9
—_ * Type | (Overall: 3.1%) 8
X 87  mTypell (Overall: 3.0%) »
N
QO 6 - 5,5
O -—v
- 4,5
O 4 -
©
e 2,222
O 1,9 1,8 ——
C 2 -— 1,2 -— 1’7 | 4
= Glees T TR

0 . . .

<40 4049 5059 6069 7079 >80  (yegrs)



Adverse Cerebral Outcomes
After Coronary Artery Bypass Surgery

Roach et al. N Engl J Med 1996;335:1857-63
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Target Lesion Revascularization
Network Meta-Analysis: DES vs BMS

Stettler C et al. BMJ 2008; 337:a1331

Diabetic Patients

N=3,852

Non-Diabetic Patients
N=10,947

Cumulative incidence of target
lesion revascularisation (%)

BMS
PES
SES

30
25
20
15
10

People with diabetes mellitus

SES v BMS: hazard ratio 0.29 (0.19 to 0.45)
PES v BMS: hazard ratio 0.38 (0.26 to 0.56)
SES v PES: hazard ratio 0.78 (0.50 to 1.14)

Years after initial procedure
No of events/No of patients
935 193/935 10/496 41282 2/185
1171 99/1171 21/946 3/487 3/146
1122 80/1122 14/780 1/446 2/66

People without diabetes mellitus

SES v BMS: hazard ratio 0.29 (0.19 to 0.42)
PES v BMS: hazard ratio 0.46 (0.32 to 0.60)
SES v PES: hazard ratio 0.64 (0.49 to 0.84)

=—@=— Bare metal stent (BMS)
- @~ Paclitaxel eluting stent (PES)

-=@-- Sirolimus eluting stent (SES)

e - = - w———

-

-
-

-

Years after initial procedure
No of events/No of patients

2851 423/2851 35/1619 6/916 3/711
3582 278/3582 66/2844 13/1509 3/691
2857 161/2857 34/1963 6/906 1/164



Mortality in Diabetic vs Non-Diabetic Patients
in Trials With At Least 6 Months Clopidogrel

Stettler C et al. BMJ 2008; 337:1331

N=3,852 N=10,947
SES vBMS: hazard ratio 0.88 (0.55 to 1.30) SES v BMS: hazard ratio 1.05 (0.69 to 1.73)
PES v BMS: hazard ratio 0.91 (0.60t0 1.38) PES v BMS: hazard ratio 0.89 (0.66 to 1.18)
SES v PES: hazard ratio 0.95 (0.63 to 1.43) SES v PES: hazard ratio 1.23 (0.82t0 1.69)
5 20
3= —@— Bare metal stent (BMS)
g8 16
-E E = &= Paclitaxel eluting stent (PES)
'EE 12
2 o --@-- Sirolimus eluting stent (SES)
8% g
-
E
S 4
0
0 1 2 3 4
Years after initial procedure Years after initial procedure
No of events/No of patients No of events/No of patients
BMS 904 37/904 15/632 7/358 10/224 2851 60/2851 26/1845 10/1052 18/811
PES 1162 35/1162 40/1020 11/535 3/158 3585 63/3585 35/3080 21/1655 12/722

SES 1078 39/1078 26/830 12/497 1/73 2857 52/2857 25/2091 10/995 6/182



Everolimus- Versus Paclitaxel-Eluting Stents
Among Diabetic and Nondiabetic Patients

Stone G et al. Circulation 2011; 124:893-900

MACE @ 2 Years

P-inter = 0.0009

43 No diabetes 15 Diabetes
- 12 | == EES (n=3056) ., 12{ = EES(n=1188
= x == PES (n=1855) 11.4% = PES (n=681) 10.3%
= 4] 10.1%
_c_l
=
ge
o o 6 6.2% 6 P=0.86
T C
T 2
S 3 P<0.0001 3
0-I""\""I""I""I""l'"‘i""l""l 0I""\'"‘\'"‘i""l“"l""l""i""l
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Time in months Time in months

IPD of SPIRIT II, llI, IV, and COMPARE Trials (N=6,789)



Drug-Eluting vs. Bare-Metal Stents in Women

Stefanini G et al. Lancet 2013; 382(9908):1879-88

Death or Ml in Major Subgroups

A Early DES vs. BMS New DES vs. BMS
Pimeraction Pintera-rtion
Age (years) i i
<70 0-86 (0-63-1-21) i 056 0-66 (0-47-0-93) u i 012
=70 0-91 (0-67-1-23) I 0-81(0-59-111) — m——
Diabetes :
0-82 (0-61-1-08) 0-58 (0-44-0-80) i
119 (0-78-1-81) 115 (0-75-1.76) i
No 0-91 (0-69-1-18) : 0ss 079 (0-61-1-04) —a— 019
Yes 0-90 (0-58-1-40) ; 0-58 (0-37-0-91) « u ;
Acute coronary syndrome i i
No 114 (0-78-1-65) 1 oog  ©88(059-1:29) = —
Yes 0-82(0-59-1-12) o ; 0-71(0-52-0-98) — e
Multivessel disease : I
No 0-82 (0-60-1-11) - 014  063(0-45-088) u - 020
Yes 118 (0-76-1-84) i 0-84 (0-55-1-28) u
Previous myocardial infarction ; |
. - -] - L . - - —-—I
No 0-88 (0-65-1-15) - 089 0-72 (0-54-0-96) : o
Yes 1-04 (0-69-1-55) 4 0-83 (0-55-1-25) n—
| | | | | | | | | |
0-5 0-75 1 1.5 2 0-5 0-75 1 15 2
4+— E— 4+— —>
Favours DES Favours bare-metal stents Favours DES Favours bare-metal stents

11,557 Women enrolled into 26 Randomized Trials between 2000 and 2013



DIFFUSE MULTIVESSEL CAD

Jolicoeur EM et al. Can J Cardiol 2012



Coronary Scaffolds Compared With Coronary Stents
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Efficacy and Safety of DES, BMS, and CABG

According to Clinical Indication

Stefanini G, Holmes D. N Eng J Med 2013;368:254-65

Outcome and Intervention
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Implantation of drug-eluting stent
Early-generation
New-generation

CABG

Cardiac death, myocardial infarction,
or stent thrombosis
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Conclusions

Advanced stent platforms with excellent
deliverabillity, less arterial injury and
Improved biocompatibility

The risk of repeat revascularization Is further
reduced

The risk of ST Is extremely low

Diabetes remains the Achilles heel of
current DES, particularly in patients with
complex multivessel disease



