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Are there meaningful
differences among |
generation DES?



What really matters to patients?

To
survive

To have a high
quality of life

Bleeding  Stroke M
pruritis/rash depression hepatitis
Dyspnea  Hospitalization
claudication arrhythmias convenience
Fatigue Unplanned revasc Angina
sleep infections NV EGES headaches
Renal insufficiency ., Thrombocytopenia




Sample size for a superiority study on
stent thrombosis

13,000 patients

needed
e Power= 90%




Use of DES across RCTs
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Comparison of a Polymer-Based
Paclitaxel-Eluting Stent With
a Bare Metal Stent in Patients

With Complex Coronary Artery Disease
A Randomized Controlled Trial

World Congress of
Cardlology 2006
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Stent thrombosis with drug-eluting and bare-metal stents: 9@!;
evidence from a comprehensive network meta-analysis

ppe Biondi-Zoccai, Diego Della Riva, abrizio D , Takeshi Kimura, Carlo Briguori,
1

Gennaro Antonino Marullo,

Stent Thrombosis Network Meta-analysis  Stent Thrombosis Network Meta-analysis
Primary EP: ARC Definite ST (FU to 2 years) Primary EP: ARC Definite ST (FU through 2 years)

2602 potentially relevant articles J FDA 49 RCTS, 50, 844 ptS
BMS 9 studies «PES
[ 2441 excluded approved
Review of title 2117 not a comparison between DES 1
and abstract 1 324 post-hoc, subgroup, follow-up, or Ste nts EVldence
pooled analyses of included trials
- (BMS, SES, PES network
161 articles needing full review | End-ZES. Res-ZES.
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Pt-Cr-EES

Palmerini et al, Lancet 2012



Network meta-analysis: 49 RCTs and
50,844 pts

30-day definite stent thrombosis*
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2-year definite stent thrombosis*
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Palmerini et al. Lancet 2012;379:1393-402



What Is a network meta-analysis?

NMA can be weak If it relies only
on indirect evidence

Inconclusive if indirect and direct
evidence go in opposte directions

trials \ / trials

Strong If there Is consistency between
direct and indirect evidence




Stent Thrombosis Network Meta-analysis
Primary EP: ARC Definite ST (FU through 2 years)

49 RCTs, 50,844 pts

Consistency between direct and indirect estimates of
1-year stent thrombosis for CoCr-EES vs. BMS

Odds Ratio IV
Log (odds ratio) SE = Weight Random, 95% CI

Definite stent thrombosis
Direct estimate -1.427 0519 32.4%  0.24(0.09-0.66) —{—
Indirect estimate -1.421 0.359 67.6%  0.24(0.12-0.49) —
Total (95% CI) 100.00%  0.24 (0.14-0.43) <>
Test for overall effect Z=4.82 (p<0.00001)
Definite or probable thrombosis
Direct estimate -0.968 0377 39.4% 0.38 (0.18-0.80) —
Indirect estimate -1.122 0.304 60.6%  0.33(0.18-0.53) —
Total (95% CI) 100.00%  0.35 (0.22-0.55) <>
Test for overall effect Z=4.48 (p<0.00001)

| | |

IV = inverse variance 0.001 ko'l 1 12
Sl = sz e Favors CoCr-EES Favors BMS

Palmerini T et al. Lancet 2012



Bern Registry

Primary Endpoint
ARC Definite ST @ 4 Years

EES vs. SES Hazard Ratio* = 0.41, 95% Cl1 0.27-0.62, P<0.0001
EES vs. PES Hazard Ratio* =0.33, 95% (1 0.23-0.48, P <0.0001

Paclitaxel Stent 4.49

Sirolimus Stent 2,99

Curmilative iIncikdancs (%)

Everolimus Stent 1.4%

Raber JACC 2011

Hazard ratio, 0.64 (95% Cl, 0.41-1.00)
201 p=0.0498

e BMS = =Co-CrEES

P=0.006

Bare-metal stent Drug-eluting stent
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Valgimigli et al BMJ 2015 Bonaa NEJM 2016



Chronic inflammation and delayed hypersensitivity Chronic fibrin deposition and delayed healing
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Permanent polymer is bad

BMS are safer than DES

Late malapposition and stent fracture Neoaterosclerosis




The Concept of Fluoropassivation
Fluoropolymer coated surfaces are
thromboresistant in blood-contact application
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PAN PAN91 PAN8S82 PAN73 PVDF

Comparison of thrombus formation ratio of
PAN/PVDF blend membranes after 30, 60 and
120 min incubation (n=3).

Ting-Yu Liu et al. Polym. Adv. Technol.
et 2005:16:413-419
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Platelet adhesion onto different polymeric surfaces
after 15 min exposure to blood at 150 rpm (37° C).

Platelet count measured using *'Cr method.

Massa TM et al. J Biomed Matenals Research
Part A DOI 10.1002/ibm._a



Stent thrombogenicity in an in
Vitro system of stent perfusion

Tullio Palmerini, Diego Della Riva, Chiara Barozzi, Luciana
Tommasi, Nevio Taglieri, Mario Marengo, Gianfranco
Cicoria, Carlotta Orlandi, Filippo Ferrari

Policlinico S.Orsola, Bologna
Italy
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Vision
Vision coated with fluoropolymer

Vision perfused with blood
pre-treated with Everolimus

Xience
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To bioabsorb or not to bioabsorb

Chronic infl ion and delayed hyp




New generation PP vs BP DES

= 1502
COMPARE Il (n=2707) SORT OUT VI (n= 1502)

NEXT (n=3235)

EVOLVE | (n=291)
EVOLVE Il (n=1864)



Limitations of non inferiority trials

* Do not have power to address differences
In Important endpoints such as mortality
or ST

* They combine heterogeneous endpoints
such as death, MI, TVR

* Sometimes they have disproportional high
non inferiority margin



Expected Observed Obs/Exp NIM

COMPARE I 9.5% 4.8% 50% 4%
NEXT 6.9% 4.2% 60% 3.4%
CENTURY i 10.0% 4.4% 44% 5.5%

SORT OUT VI 6.5% 5.0% 76% 2.5%



Long-Term Safety of
Drug-Eluting and Bare-Metal Stents

Evidence From a Comprehensive Network Meta-Analysis

Tullio Palmerini, MD,* Umberto Benedetto, MD,i Giuseppe Biondi-Zoccai, MD,{ Diego Della Riva, MD,*

Letizia Bacchi-Reggiani, MSrar,* Pieter C. Smits, MD, PuD,§ Georgios J. Vlachojannis, MD, PuD,§

Lisette Okkels Jensen, MD,|| Evald H. Christiansen, MD, PuD,q Klara Berencsi, MSrar, || Marco Valgimigli, MD#
Carlotta Orlandi, MD,* Mario Petrou, MD,i Claudio Rapezzi, MD,* Gregg W. Stone, MD**

RCT with at least 3-year fup
51 RCTs with 52,158 patients
Mean follow up 4 years

® CoCr-EES

Palmerini et al; JACC 2015




CoCr-EES vs BMS
CoCr-EES vs PES
PC-ZES vs SES

CoCr-EES vs SES

CoCr-EES vs BD

Definite ST
HR (95% )

0.48 (0.29-0.82)

042 (027-0.64)

0.55 (0.36-0.93)

0.41(0.26-0.64)

0.58 (0.31-1.00)

Favors Stent ] Favors Stent 2

Palmerini et al; JACC 2015




Excel : Infinnium . . . Supralimus

S Firehawk Inspiron || Nobori Orsiro

tent . (Sahajanad (Sahajanad

(Devax Inc) (Biosensors) || (Elixir Medical || (ElixirMedical || (MW Medical (MicroPort Medical (Scitech) (Terumo) (Biotronik) Medical
Corp) Corp) System's) Medical) Technologies) Technologies)
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New generation of BP-DES

Orsiro

CoCr platform with 60 um thick struts
PLLA polymer matrix

Polymer degradation: 7 months
Sirolimus

Ultimaster
35 ; CcCr platform with 80 um thick struts
o2 PDLLA polymer matrix
Ss=- SO Polymer degradation time: 3-4 months
VAN Sirolimus

Synergy

PtCr platform with 74 um thick struts
PDLLA polymer matrix

Polymer degradation time: 3 months
Everolimus




BIOSCIENCE (Orsiro vs Xience) CENTURY II (Ultimaster vs Xience)
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p=095
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Cumulative Incidence of events
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SYNERGY vs PROMUS Element Plus

HR 1.04 {071, 1.52] P=083 A Target vessel failure

Everolimus-eluting stent
Zotarolimus-eluting stent
Sirolimus-eluting stent

Log-rank p=0-45, HR 0-87 (0-61-1-25)
} Log-rank p=0.46, HR 0-87 (0.61-1-25)




Conclusions |

* Although there have been several RCTs
Investigating safety and efficacy of different DES,
there is a significant imbalance in the amount of
data available for different DES, with fluorinated
permanent polymer CoCr-EES being the most
Investigated devices ever with 31 RCTs and more
than 20.000 patients receiving this stent.

« Across randomized trials, meta-analyses and
observational studies CoCr-EES have been
shown to reduce early and late stent thrombosis
not only compared to other DES, but even BMS.



Conclusions Il

* At a median follow up of 4 years, no significant
advantage Is apparent with BP-BES compared to
second generation DP-DES. In contrast, CoCr-
EES is associated with lower rates of stent
thrombosis than BES.

* New BP DES have been shown to be non-inferior
to second generation PP-DES, but RCTs
performed so far have been underpowered to
detect differences in ST or MI.



